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Route 441 South

thddietown, Pennsylvama 17057
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TELEX 84-2386
April 28, 198 V/nter”s Diect Diat Numbet
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TMI Program Office

Attn: Dr. B. J. Snvder, Program Director
US Nuclear Regulatorvy Commission
Washington, DC 20555

Dear Sir:

Three Mile Island Nuclear Station Unit 2 (TMI-2)
Operating lLicense No. DPR-73
Docket No. 50-320
Recovery System Description and Technical Fvaluation Report !Ipdate

In accordance with vour letter of February 4, 1982, attached are the annual
updates for the following Recoverv Svstem Descriptions:

o Auxiliary Building Fmergencv Liaguid Cleanup System (FPICOR II)
o Solid Radwaste Staging Modules
0 Submerged Demineralizer System (SDS)

The FPICOR II System Description update consisted mainlv of redesignating
ALC-F-1 from a prefilter to a demineralizer as ALC~F-1 has historically bcen
used as a demineralizer and not a filter. Other chanses include the use of
FPICOR 11 processed water for decontamination, and updating tables to reflect
current data on system usage.

The Solid Radwaste Staging Module Svstem Description has been updated to re-
flect changes made to the modules to support FPICOR I¥ liner shipping.

The SDS System Description has been updated to reflect changes made to the
SDS to support sampling and shipping of spent SDS vessels and other minor
modifications. Due to the length of the SDS System Description, onlv those

Cf{ sections which were modified have been included (i{.e., the text, Appendix 1,
Appendix 10, and Appendix 16). Additionally, a recent modification to the

i ) SDS Svstem allows pumping directly from the Reactor Building Sump to the

SNDS, bypassing the Tank Farm. The details of this modification will be {n-
cluded in a svstem description update which is currentlv {n preparation.
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The SDS Technical Evaluation Report is also in the process of being re-~
vised to reflect modifications needed to support post head 1ift activities.
This revision of the TER will also provide its annual update. These docu-
ments (SPS System Description and TER) arc anticipated to be submitted dur-
ing June, 1983.

If vou have any questions, please call Mr. J. J. Byrne of my staff.

Sincerelv,

LA

R. K. Kanga
Director, TMI-2

8KK/JJB/ }ep
Attachments

CC: Mr. L. H. Barrett, Deputy Program Director - TMI Program Office




Recovery Program

System Description -

Auxiliary Building Emergency

Liquid Clean-up System (EPICOR II)
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1.0 INTRCOLCTION

1.1

1.2

System Functions

The functions of the Auxiliary Building Emergency Liquid Cleanup
System are:

a. To decontaminate, by filtration and ion exchange, radioactive
waste water contained in the Auxiliary Building of TMI Unit 2,
or to serve as a polishing ion exchanger system for the Sub-
merged Demineralizer System (SDS).

b. To transfer the decontaminated waste water from the Clean Water
Receiving Tank to the Liquid waste Disposal System of TMI Unit
2, the Truck Fill Station, the Spent Fuel Storage Pool, the
Processed Water Storage Tanks, Condensate Storage Tank CO-T-lA,
CC-T-1 to be used for Reactor Building and Auxiliary/Fuel
Handling Building Decontamination or discharge to the Off-Spec
Water Receiving Batch Tank for further treatment.

NOTE: The decontaminated waste water will be transferred to
Evaporator Condensate Test Tank WDL-T-SA or 98.
Although there is an interface with the Unit I Liquid
Waste Disposal System, the Unit I System will not be
used. In this respect Unit II will function inde-
pendently. 2

t. To provide remote handling of spent resin containers from their
position inside the Chemical Cleaning Building to the transport
cask and truck.

d. To limit releases of radioactive material to the envirormment to
"as low as reasonably achievable."

e. To provide for operation, and maintenance of the liquid cleanup
system in compliance with "as low as reasonably achievable"
radiation doses to personnel.

f. To accomplish the above independently from TMI Unit-l.

Summary Description of the System

The Auxiliary Building Emergency Liquid Cleanup System consists of a
vendor supplied liquid radwaste process system which is located in
the Chemical Cleaning Building. The system is designed to deconta-~
minate, by f.ltration and ion exchange, radioactive waste water
contained in the Auxiliary Building or Fuel Handling Building of TMI
unit 2. Contaminated water will be pumped from a connection located
on the miscellaneous Waste Holdup Tank (WOL-T-2) by a pump located in
the Chemical Cleaning Building through the yard and into the process
system, or it will be obtained from the Monitor Tanks SOS-T1A/T1B, or

IR= 3783



Reactor Coolant Bleed Tanks (RCBT's). Yard piping will be shielded
and enclosed within a guard pipe, the open end of which terminates
inside the Chemical Cleaning Builoing.

The primary process system consists of three demineralizers connected |
in series. Waste liquid is transferred from the Source Tank (MW4T,
RCBT, or SDS-T1A/T1B) through the demineralizers, to the Clean Water |
Receiving Tank (CC-T-2). Changeout Criteria for the various units

are indicated in Table 13 and 14.

Processed water will be delivered to the Clean Water Recoiving Tank
(CC-T-2) for sampling and analysis and either pumped to the Liquid
waste Disposal System of TMI Unit 2, the Spent Fuel Storage Pool, the
PWST's, the BWST, CO-T-1A or WDL-T-98 the truck fill station for |
discharge if within specs, or transferred to the Off Spec Water
Receiving Batch Tank (CC-T-1) for recycling through the process

system or use in the decontamination of the reactor Building or
Auxiliary & Fuel Handling Buildings. |

The themical Cleaning Building (C(B) has been made into a low leakage
confinement building and provided with an exhaust ventilation system
to maintain the building at a negative pressure.

Moisture separators, HEPA filters, and charcoal filters have been
provided in the exhaust ventilation system in order to filter it
before it is released to the stack at the roof line of the CCB. All
effluent air is monitored for radiocactivity at this point. Provi-
sions for grab samples are available.

Nommal operation of the processing system will be by remote means
except for infrequent operations such as sampling, spent resin con-
tainer removal and new resin container installation. All remote
system operations are controlled from the TV Monitor Control Building
located outside the northwest corner of the Chemical Cleaning
Building.

Remote handling of spent resin containers from their position inside
the Chemical Cleaning Building to the transport cask and truck is via
a remotely operated twenty-ton monorail hoist system.

A fire protection system is installed in the HVAC equipment room, the
Control Building and the CCB. A new 4" tie-in to the existing fire
main supplies a sprinkler system in the TV Monitor Control Building
and a hose station in the C(B, as well as the sprinkler line to the
air filtration unit charcoal filters. The key to the lock on the
valve for this sprayline is kept in the Auxiliary Building Emergency
Liquid Clean-up System Control Room which is also known as the TV
Monitor & Control Building. Line and grid pressure indication is
provided in the Control Buildirg.
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1.3

The system interfaces with the TMI Unit 2 Radwaste Disposal Miscel-
laneous Liquids System, Demineralized Water System, the Submerged
Dendneralizer System, the Processed Water Storage Tank, the BOP
Electrical System, Service Air System, the Unit I Liquid waste
Disposal System, Fire Protection System, the Fuel Pool Waste Storage
System, and the Unit 2 Radwaste Disposal Reactor Coolant Liquid
System.

NOTE: Although there is an interface with the Unit I Liquid Waste
Disposal System, the uUnit I System will not be used. In
this respect Unit II will function independently. Valve
ALC-V169 shall remain closed (unless transferring CC-T-1 or
-2 to the "B" Spent Fuel Pool) and a spectacle flange is
tn(s:tailed down stream of valves ALC-V169, ALC-V122 &

LC-v123.

e e e

1.3.1 Process System Design Requirements

1.3.1.1 The process lire pipe size is nominally 2" scheaule 40
based upon the Epicor Il system flow rate of 10-30 gpm.
Other line sizes are based on service requirements and
function, such as service air, demineralized water, recir-
culation and sampling.

1.3.1.2 Pumps ALC-P-1 through P-4 have hose connections and are
provided with drip trays to collect leakage. Orip trays
have nozzles as close to the bottom of the tray as possible
and are served by flexible tubing which leads to the
nearest floor or equipment drain using the floor slope to
induce flow. This tubing will be placed well down into the
floor drain.

1.3.1.3 Remote system operations are directed and controlled from
outside of the Chemical Cleaning Building from the TV
Monitor & Control Building. This area is provided with
remote closed circuit television monitoriny of the opera-
ting areas inside and outside the Chemical Cleaning
Buildlng.

1.3.1.4 Process instrumentation consists of pH, and conductivity
monitors. Resin bed radiation levels, process line
radiation levels, process flow rates, process totalizers,
and tank levels are also monitored. Accelerometers for P-1
thru P-4 are provided for equipment protection.

1.3.1.5 The system tank vents are provided with in line heaters,
demister filters, and charcoal filters for adsorption of
evolved iodine. These units are sloped to drain demisted
liquids back into the system tanks.
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1.3.1.8

1.3°1.9

1.3.1.10
1.3.1.11

1.3.1.12

Liquid waste feed to the system will be drawn from the
Source Tank (MWHT, RCBT, SOS-T1A/T1B or CC-T-1) by the
first EPICOR II pump (ALC-P-1). The Miscellaneous Waste
Holdup Tank pump is not used. This provices better system
pressure and flow control. Also, liquid waste feed to the
system can be drawn from the RCBT, SDS-~T1A/T1B or CC-T-1.

Since the Chemical Cleaning Building provides a seismically
safe containment, the EPICOR II System and major companents
are considered to be non-Q.C. scope.

All system piping is welded stainless steel except for air
piping which is welded carbon steel or copper tubing.
Instrument tubing systems are 316 SS Tubing. The instru-
ment tubing system is made up using compression fittings.
The process system piping is rated at 150 1lb. and is
designed, installed and inspected in accordance with ANSI
831.1 (Power Piping).

NOTE: Flanged and screwed connections are used as
necessary on certain components.

Capability is provided to obtain a representative sample of
tanks CC-T-1 & 2, and the effluents of Demineralizers
ALC-F-1, ALC-K-1 and ALC-K-2, while in a low radiation area
in accordance with Regulatory Guide 1.21. Representative
sample for CC-T-1 or 2 is here defined as “"after
recirculating the tank contents for three volume changes".
Also the sample line for CC-T-1 & 2 shall be purged to the
sample sink for five line volumes prior to drawing the
sample, and for ALC-F-1, ALC-K-1 and ALC-K-2 the sample
lines shall be recirculated for five line volumes prior to
drawing the sample.

NOTE: ALC-F-1 is the first demineralizer, followed in
series by demineralizers ALC-K-1 and ALC-K-2.

The building sump shall be a covereo sump.

System blowdown air and demineralized water lines are
provided with individual check valves ALC-VO60 thgu V079 to
minimize contamination of these systems.

The demineralized water supply header is provided with

demineralized water from TMI Unit 2 in the range of 80-90
psig to meet EPICOR II requirements.

SRANE 3/83



1301013

1.3.1.14

1.3.1.15

1.3.1.16

1.3.1.17

1.3.2.18

1.3.1.19

1.3.1.20

The System Air supply header shall be provided with a
pressure regulator operating in the range of 80-90 psig,
and a moisture separator. An air oiler, and an anti-freeze
injector are provided for the portion of the System Air
header servicing the EPICOR II punps. Provisions are
available to comnect the plant Service Air System to the
system if necessary. Also two air compressors (ALC-P-7/8)
are available for use and tie into the air supply header
via ALC-V145.

NOTE: The Plant Service Air System is the preferred air
supply.

If sampling indicates that the processed water is within
limits for discharge, the decontaminated liquid from CC-T-2
can be routed to the TMI Unit 2 Liquid Waste Disposal
System, the T™I Unit 2 Spent Fuel Storage Pool, the PWST's
or a truck fill hose connection that is provided as an
alternate means of discharging decontaminated 1iquids.

All system overflow lines shall discharge to the Chemical
Cleaning Building sump. All floor drains also discharge to
the sunp. The sump pump sends all collected leakage to the
Off-Spec Water Receiving Batch Tank (CC-T-1) for recycle
through the cleamp system. The sump can be directly
processed through the EPICOR 11 System via existing valving
and piping.

Since the elevation of the discharge nozzle of tank CC-T-2,
and the Chemical Cleaning Building floor were fixed prior
to desigy and construction of EPICOR II, the hydraulic
design for draining CC-T~2 is not adequate for complete
draining of the tank. However, the system was designed to
facilitate draining to the maximum extent possible. Final
draining of CC-T-2 is accomplished with the manual drain
line (valves ALC-V13l and V132).

Three resin traps are installed downstream of the deminer-
alizers.

A one micron cartridge type filter is installed downstream
of the three resin traps.

The system shall have personnel shielding on various
components to reduce the radiation levels in the operating
areas of the building.

A resin trap is installed on the outlet from the casks
overflow line to prevent resin carryover into the sump.
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1.3.2

1.3.2.1

1.3.2.2

1.3.2.3

1.3.2.4

1.3.3
1.3.3.1

1.3.3.2

1.3.3.3

1.3.3.4

Material Handling Design Reguirements

Normal operation of the Auxiliary Building Liquid Process~
ing System is by remote methods.

Demineralized water and service air connections are provid-
ed to flush and blowdown the entire system or portions of
it to allow system maintenance.

4' x &' casks may be removed from the building by making
use of the shield bell designed for this purpose. The
shield bell is positioned over the contaminated cask. The
shield doors on the bottom of the shield are opened and the
cask is drawn up into the bell. The doors are reclosed and
the cask is carried, by the crane, to the truck which has a
concrete shield vessel for isolating the cask during
trarportation to the staging facility. Monitoring of the
area is carried on during these activities to assure the
safety of personnel. A new cask is positioned in the
vacated space. Shielding, process linmes, and level instru-
ment?tion are repositioned and the unit is returned to
service.

NOTE: The transfer bell is no longer routinely used anag
will only be used if operation of the system
results in radiation levels from the
demineralizers exceeding limits for unshielded
handling.

6' x 6' casks are handled in and out of the building
without shielding. This is accomplished by remote opera-
tion and by establishing appropriate barriers limiting the
approach of personnel to the handling operation. Spent
resin containers are lifted directly from within substan-
tial shielding barriers in the Chemical Cleaning Building
and deposited directly in the transfer cask located on the
unmanned truck located immediately outside the building, or
loaded unshielded on a transport truck depending on the
cask's radiation levels.

Air Handling Design Requirements

A ventilation fan is provided to maintain the Chemical
Cleaning Building at a negative pressure.

The MSA Filtration Unit is designed to meet the require-
ments of NRC Regulatory Guide 1.140.

The moisture separator is provided to remove water vapor
droplets from the air.

An electric heater is provided within the Filtration Unit
to lower relative humidity to 30% with 100% RH inlet air.
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1.3.3.5

1.3.3.6

1.3.3.7

The prefilter has an average atmospheric air strain effi-
ciency of 8%.

The two HEPA filter banks are DOP tested in place to assure
an efficiency of 99.97% for removing 0.3 micron particles.

The activated charcoal filter is designed tc have effi-
ciencies of 99.9% for elemental iodine and 95% for methyl
iodide.
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2.0 DETAILED DESCRIPTION OF THE SYSTEM

2.1 Components

2.1.1

2.1.2

EPICGR 11 Pu_ . (ALC-P-1 through 4 and 6)

Punps (1-4) are air-driven, positive displacement pumps
with a capacity of from 10 gpm to 120 gpm. Each pump is
equipped with a pulsation dampener in the process outlet.

Pumps ALC-P-1 thru 4 are utilized in the system to circu-
late the liquid through the demineralizers, and Pump
ALC-P-6 is used for chemical addition to the Off Spec Water
Receiving Batch Tank or to supply pre-coating fluia to the
prefilter elements. The hoses furnishea for the flexible
connections to the pumps, filters, demineralizers, and
traps have a design pressure of 100 psi.

Air supplied to the pumps passes through an air oiler and
an anti-freeze injector to a valve manifold. Pump speed
and capacity will be varied by the EPICOR 11 operator to
achieve the optimum flow throuch the radwaste process
system. Pump speed is controlled by throttling the drive
air at the Fava Control Panel. Demineralized water and oil
free air connections are provided on the suction and
discharge side of each pump for flushing and blowdown
purposes. Refer to Table 1 for pump details. Pump noise
and vibration monitors are present for pumps ALC-P-1 thru 4
and have a read-out on panel ALC-PNL-2 in the TV Monitor &
Control Building.

Transfer rwu.es ALC-P-5

The transfer pump (Table 2) is a single stage horizontal
centri fugal punp with a capacity of 200 GPM at 90' head.
The pump motor is rated at 10 HP and is powered from MCC
2-33A in the Tv Monitor & Control Building. The pump is
controlled by push buttons for START/STOP from MCC 2-33A, a
hand selector switch for low level control of tank CC-T-1
or CC-T-2 from the panel ALC-PNL-1 in the TV Monitor
Oontrol Building and lewel switches in panel ALC-PNL-1 for
tanks CC-T-1 and CC-T-2. The level switches receive their
signals from lewel transmitters ALC-LT-1 and ALC-LT-2 at
tanks CC-T-1 and CC-T-2, respectively. CC-T-~142 also have
high lewel cutouts to ALC-P-5.

Demineralized water is supplied to the pump mechanical seal
from a solenoid operated valve, ALC-V136, controlled from
the pump motor starting circuit. The valve opens, when the
motor is started, by energizing the solenoid. The seal
water flow rate is maintained at 1-2 G by throttling
ALC-V134 when seal water injection is required.
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2.1.3

Seal water injection is only required if the pump is
handling water which contains grit which could damage the
mechanical seal. If the pump handles clean water, it is
acceptable to allow the mechanical seal to be lubricated
through the pump's intermal passages. As long as the
water, which pump ALC-P-5 handles, has passed through the
one micron filter (ALC-F-5), the water is clean enough
(from a grit standpoint) to lubricate the mechanical seal.
Thus, as long as filter ALC-F-5 is in uge, the demineraliz-
ed seal water can be turned off with valve ALC-V134 to
reduce the total volume of processed water or radwaste.

The pump is used to transfer water from the Clean Water
Receiving Tank to the TMI Unit 2 Liquid waste Disposal
System, the Spent Fuel Storage Pool, the PWST's, a hose
connection at the truck fill station, or to the Off Spec
Water Receiving Batch Tank for recycling through the
cleanup system.

The pump may also be used for recirculating and sampling
the contents of the Clean Water Receiving Tank and the Off
Spec water Receiving Batch Tank. The sample connection
teminates at the Sample System sink. The pump is provided
with a discharge pressure gage, and a flow element on the
discharge line to Units No. 1, No. 2, the Spent Fuel Pool,
the PWST's and the truck fill station. Remote indication
of flow (ALC-FI-2) and a flow totalizer (ALC-FQ-2) are
located on Panel ALC-PNL-1.

Demineralizer (ALC-F-1)

The demineralizer (Table 3) is the first stage of the
Auxiliary Building Emergency Liquid Clean-up system. The
demineralizer is used to remove sodium and other
radicactive and non-radicactive chemicals.

The demineralized unit is a carbon steel tank approximately
6 feet in diarzter and 6 feet high. The top of the tank
has four quick disconnect type male fittings; an inlet
(pump discharge), an outlet (pump suction), a threaded
level probe connection, air bubbler level conmnection, anad a
combination vent/overflow connection.

A 174" air connection is provioced at the top of the liner
to allow removal of the plug from the top of the false
bottom after final dewatering. The false bottom is fillea
with vermiculite to absorb water that may tend to
accunulate to meet shallow land burial requirements. A
manway approximately 24" in diameter is installed on top of
the tank. On the manway cover is a four inch inspection
port used for resin sampling once the container is spent.
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The inlet nipple is connected to a full dispersion manifold
in the top of the tank. The outlet nipple (pump suction
line) connects to a single layer cotton wound tubular
filter manifold which is located at the bottom of the tank.

The level probe maintains tank level between 4" and 6" from
the top of the resin by opening and closing solenoid valve
(ALC~v185) on the air supply to pump ALC-P-1, which is
supplying the tank, starting the pump on low level, and
stopping the pump and closing valves ALC-V043 or ALC-V242
on high level. On Hi Hi level 4" from the tank top, an
audible alamm is sounded at the EPICOR Monitoring Console,
located in the Tv Monitor & Control Building, ALC-V255
closes, pump motor operated valve closes. The EPICOR II
operator may select either air bubbler or conductivity
level control on iie Fava Control Panel located in the TV
Monitor and Control Building.

The demineralizer tank is vented, via hose connections, to |
a 2" vent header which leads into the top of the Off Spec
water Receiving Batch Tank (CC-T-1).

A tee is provided in this vent line for a hose connection
to a common header which discharges to the CC8 sump. The
line is provided as a demineralizer overflow line and
demineralizer overpressure protection. A loop seal is
provided to ensure that all cask gases are routed to tank
CC-T-1 and its vent filters, rather than directly into the
Chemical Cleaning Building. A lewel switch (ALC-LS-21) is
installed in the loop seal for indication of flow in the
header and provides an alamm at panel ALC-PNL-1 in the TV
Monitor & Control Building.

The shielding in the ALC-F-l position consists of a 5 1/8" |
thidc, square lead brick wall (3 1/8" thick on south side)
plus a 172" of shield-supporting steel. Radiation monitors
(ALC-RM-1 and 2) are located insige this shield 180 degrees
apart at different elevations to monitor accumulated
radiation levels in the demineralizer. |

To avoid breakthrough of sodium to the second liner, the
batch size through the ALC-F-1 demineralizer is limited. |

Remote indication is provided on the Cleanup Panel
ALC-PNL-1 for ALC-RM-1 and 2. During system operation,
radiation levels as indicated on ALC-RM-1 and 2 should not
be allowed to exceed 1 R/HR.

2.1.4 Demineralizer (ALC-K-1, ALC-K-2)

Two demineralizers (Table 4) are installed in series with
ALC-F-1 to further remove radioactivity from the waste |
liquid and polish the effluent.
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2.1.5

The demineralizer (ALC-K-1) a 6' x 6' liner, is primarily
used to reduce the activity level of the process fluid
through ion exchange and filtering. For this reason, the
anticipated activity levels are high and the shielding
around ALC-K-1 is identical to shielding around the ALC-F-1
demineralizer.

Demineralizer (ALCK-2) a 4' x 4' liner is primarily used
to polish the effluent water from ALC-K-1 and act as a
guard in the event of a resin breakthrough from ALC-K-1.
For this reason, the anticipated activity levels in ALC-K-2
are lower than ALCK-1.

Each demineralizer has the same external connections as
ALC-F-1. As with ALC-F-1, a 1/4" air connection is-
provided at the top of the liner to allow removal of the
plug from the top of the false bottom after final dewater-
ing. The false bottom is filled with vemmicciite to absorb
water that may tend to accumulate to meet shailow land
burial requirements. The demineralizer outlet line (pump
suction line) extends to the bottom of the tank. Filter
elements on the end of the line keep resin inside of the
demineralizer. The demineralizer resin composition and
quantity will be detemmined on the basis of system samples
and opera‘ing data.

As with the ALC-F-1, two radiation detectors are located at
dif ferent elevations 180 degrees apart inside the lead
shield. Remote indication is provided in the Tv Monitor &
Control Building on Panel ALC-PNL-1. During system opera-
tion, radiation levels as indicated on ALC-RMI-3 and 4 for
ALC-K~1, should not be allowed to exceed 1 R/HR. Radiation
levels as indicated on ALC-RMI-5 and 6 for ALC-K-2, should
not be allowed to exceed 1R/HR.

Miscellaneous Waste Tank (WDL-T-2)

The Miscellaneous Waste Hold-up Tank (Table 5) which has a
capacity of 19,518 gallons, can receive liquid from the
following sources:

a. Auxiliary Building Sump Tank

b. Neutralizer Tanks

c. Contaminated Drain Tanks

d. Reactor Building Sump

e. Deborating demineralizer back wash outlet

f. Fuel Storage Pool Submersible Pump Discharge
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2.1.6

\

g. Unit No. 1 Miscellaneous Waste System
h. Demineralized wat:?r System

i. Submerged Demineralizer System (SDS)
J. Cond. Polisher Sump

k. Water Treatment Sump

1.  Reactor Coolant Bleed Tanks

m. Ooncentrated waste Storage Tank

The tank also has connections to the Miscellaneous Waste
Tank Pump suction, recirculation, a caustic and sulphuric
acid inlet, two nitrogen inlets, a vent, a gas sample
connection and a relief valve. The tank is nommally
nitrogen blanketed, but may be vented to the WDG System.
To prevent acid splashing on the imner tank walls, the
inlet piping extends into the tank 8 ft. The diameter of
the tank is 10'-9-1/4". The Miscellaneous Waste Hold-up
Tank is located in the Auxiliary Building elevation 305°'.

A temporary tee connection is installed in place of the
suction line strainer, WDL-U202, on the Miscellaneous
wWaste Tank Pump WDL-P-6B suction line. Connected to this
tee is a 2" line which supplies the liquid from the Miscel-
laneous Waste Holdup Tank to the suction side of EPICOR 1I
Pump ALC-P-1. A 4" guard pipe with a combimation of lead
and concrete shielding encloses the suction piping run from
the Auxiliary Building corridor to the Chemical Cleaning
Building penetration. The guard pipe is open to the
atmosphere of the Chemical Cleaning Building, which is
under a slight negative pressure.

Clean Water ..____._._ Tank (CC-T-2)

The Clean Water Receiving Tank (Table 6) is a stainless
steel atmospheric pressure tank with a capacity of 133,700
gallons located in the Chemical Cleaning Building. The
tank receives the processed liquid from the discharge of
purp ALC-P-4 via, in order, three resin traps, a one-micron
crud filter, radiation monitor, conductivity cell, pH
meter, and an inlet flowmeter/totalizer.

An overflow line with a loop seal is provided near the top
of the tank. A demineralized water supply is provided for
the loop seal. A suction line from the transfer pump
(ALC-P-5) penetrates the tank skirt and connects to the
bottom of the tank. A connection is also provided for the
transfer pump recirculation line. Level indication and
high level alam are provided on panel ACL-PNL-1. A future
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2.1.7

xenon hold-up tank connection is provided on the vent
line. A 2" demineralized water line is also provided on
top of the tank for whenever large quantities of deminer-
alized water are required in the tank. This would include
preoperational testing or tank cleanup. A drain line is
provided of f the Transfer Pump (ALC-P-5) suction piping to
drain the suction piping and the remaining water in the
tank that the transfer pump cannot drain,

The tank has a 2" vent line exhausting to the Chemical
Cleaning Building through a two-stage demister filter. The
first stage consists of two moisture separators and an HEPA
filter. The second stage consists of two charcoal filters
and an HEPA filter. A heater in the cownon 2" vent line is
controlled from Power Panel MP-2-33A, The heater is
nomally energized.

Processed water is stored in the tank until a batch is
completed. A representative sample of the processed water
can be obtained from the discharge of the transfer pump at
the sample sink after recirculating three volumes of the
tank and purging the sample lines for five line volumes
before drawing the sample. If the sample indicates the
water Is unsatisfactory for disposal, the water can be
punped to the Off-Spec water Receiving Batch Tank for
terporary storage or routed directly back into the suction
line of pump ALC-P-1 for reprocessing through the filter
and demineralizers until the quality is acceptable for
discharge to the plant or storage tanks. If sampling I
indicates that the tank's contents are satisfactory for
disposal, the water is pumped nomally into the TMI Unit 2
Liquid waste Disposal System, the Spent Fuel Storage Pool,
the PWST's or to a tank truck at the truck fill station,
however , it may be stored in the Off-Spec Water Receiving
Batch Tank, if desired. The Off-Spec Water Receiving Batch
Tank should be flushed clean with gemineralized water
before it is used for clean water storage.

Of f-Spec Water Receiving Batch Tank (CC-T-1)

The Off-Spec Water Receiving Batch Tank (Table 7) is a
stainless steel tank with a capacity of approximately
86,000 gallons designed for full vacuum to 75 psig. For
the Auxiliary Building Clean-up System, the tank will be
operated at atmospheric pressure only. The tank can
receive the discharge from the Clean Water Receiving Tank
Transfer Pump whenever it is desired to either recycle the
water for further processing, or store the purified water
for future disposition. CC-T-1 may also be used as a
source of processed water to supply the NLB pump used for
containment decon. This feature allows greater
availability of the Clean water Receiving Tank.
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2.1.8

The Tank is piped up to receive the discharge from the sump
pump, if desired, but nomally the sump is drained by a 2"
suction line to the Pump ALC-P-1 (see para. 2.1.8). A
suction line at the bottom of the tank can be lined wp
either to Pump ALC-P-1 for reprocessing the tank's contents
through the system or to the Transfer Pump ALC-P-5 for
recirculation and sampling, or discharge.

The tank is vented to the building in the same manmner as
the Clean water Receiving Tank. An over-flow line with a
loopseal is provided near the top of the tank. A demin-
eralized water supply is provided for the loop seal. A
connection at the top of the tank receives vents from the
prefilter, the demineralizers and the crud filter. Chem-
icals for iodine fixing or pH adjustment may be added to
the tank by pumping through Pump ALC-P-6 to a connection
near the top of the tank. Level indication and high level
alam are provided on panel ACL-PNL-1. A future xenon
hold-up tank connection is provided on the vent line.

The tank has a 2" vent line exhausting to the Chemical
Cleaning Building through a two-stage demister filter. The
first stage consists of two moisture separators and a HEPA
filter. The second stage consists of two charcoal filters
and a HEPA filter. A heater in the common 2" vent line is
controlled from Power Panel MP-2-33A. The heater is
nomally energized.

Chemical Cleaning Building Sump

The Chemical Cleaning Building sump is a stainless steel
lined pit with a capacity of (4000) gallons located in the
northwest corner of the building. All leakage from the
tank overflow, equipment, and flocr drains are collected in
the sump. One sump pump (Table 8), is installed to permit
the transfer of the liquid from the sump to the Off Spec
Water Receivimg Batch Tank, if desired. The pump is a
single stage centrifugal pump with a capacity of 100 gpm.
The pump motor is rated at 20 HP and is controlled from a
(MAN-OFF ~-AUTO) selector switch located on MCC2-33A. When
in AUTO, the pump is controlled by conductivity type level
switch ALC-LS-1 which starts and stops the pump automatic-
zléymnlmg\ Sump Level Alam is provided on Cleanup Panel
LC-PNL-1.

The pump is started when the water level in the sump
reaches a level that is 48 1/4 inches below the face of the
pump mounting. The pump stops when the level of water has
been lowered to a level that is S0 3/8 inches below the
pump face. The high level alarm is actuated when the water
level reaches 36 1/4 inches below the face of the pump
mounting. The volume of water removed from pump START to
pump STOP is approximately 1600 gallons. There is also a
volume of nearly 1700 gallons above the High Alarm before
the sump overflows.

S e 3/83
(Reset)



2.1.9

2.1.10

The sump is normmally drained by a 2" line provided from the
sump to 2" Flushing Line just upstream of its entry into
the suction line of pump ALC-P-1. This permits the return
of the sump water to the clean up system directly from the
sump without circulating through the pump CC-P-2A and the
Off-Spec water Receiving Batch Tank CC-T-1. A 3/4" branch
connection is provided in this line with "Quick Dis-
conrects" attached to pemit ready access for flushing with
dimineralized water from an outlet downstream of valve
ALC-v0l5 with a short length of hose.

20 Ton Marorail Hoist System

A 20 ton hoist is provided for removal and replacement of
the demineralizers and other large pieces of auxiliary I
equipment in and out of the building. It is mounted cn the
monorail which extends from the north side of the Chemical
Cleaning Building above the resin traps through the south
end of the building, extending 18' outside of the building
over the cask loading area. Table 9 provices

specifications on the monorail hoist system.

In order to minimize the radiation exposure to personnel
during demineralizer removal, the hoist is operated |
remotely using a remote pendant operating station in the Tv
Monitor & Control Building. Remote operation is aided
through the use of a closed circuit TV system with six
cameras. The pendant has six pushbuttons for trolley and
hoist operation - one START, one STOP, two for north/south
movement of the single speed trolley, and two for the hoist
Quad-Speed Control System which are, a 4-step button for
creep low, medium and high speed RAISE, and a 4-step button
for creep low, medium and hi gh speed LOWER.

There is also a local monorail hoist pendant located on the
C™ operating floor. This pendant is used for performing
operations where there is little radiation exposure, such
as bringing a new liner of resin into the building.

To aid positioning of the hoist remotely for oemineralizer
replacement , the monorail has visible target markings above
the demineralizers, and in the cask loading area all of
which can be viewed with the Tv cameras.

Resin Filter - ALC-F-4A, B & C

Three Resin Filters are provided downstream of EPICOR pump,
ALC-P-4, to prevent resin fines from entering the Clean
Water Receiving Tark. If the filters contact radiation
level reaches 250 mR/HR on any part of the filter, the
system must be shutdown and the filters replaced. Four
sides of the filters are shielded by solid concrete blocks
8" thick. The top is shielded with 1/2 inch of lead.
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2.1.11

2.1.12

2.1.13

2.1.14

2.1.15

Crud Filter - ALC-F-5

A one micron filter with isolation valves is provided
between the resin filter and the Clean Water Receiving
Tank. The primary purpose of this filter is to eliminate
any cobalt present in the processed water. A vent line
connected to the Off-Spec water Receiving Batch Tank and a
drain line to the equipment drain system is provided for
draining the filter housing prior to inserting or removing
a filter cartridge. The filter is shielded by 3 1/8" lead
bricks on three sides, and by a concrete wall on the fourth
side.

Durim removal of the filter, it should be handled as
radioactive material. The filter must be replaced whenever
the contact radiation level reaches 250 mR/HR. A special
lever is provided to aid in removal of the filter cartridge.

ventilation Heating Unit & Moisture Separator

Heating unit no. ALC-E-Hl1 (Table 10) is mounted on the
inlet of the filtration unit at elevation 304' and consists
of a moisture separator (ALC-E-F1) and a 60 KW 480 volt, 3
phase heater. The heater is powered from MCC2-33A.

ventilation Filter Unit

The filter unit consists of a single housing containing, in
order: a prefilter (ALC-E-F2) (not used), a high effi-
ciency particulate air (HEPA) filter (ALC-E-F3), charcoal
filter beds (ALC-E-F4) and a final HEPA filter (ALC-E-FS).
A manually actuated fire protection water supply is provio-
ed for the charcoal beds.

ventilation Fan . ___.___

Fan assembly no. ALC-E-1 (Table 10) is a 304P, 460 volt, 3
phase, 60 cycle, radial flow centrifugal unit with a
capacity of 8000 cfm. The fan, powered from MCC2-33A, is
mounted on the outlet of the filter unit and discharges the
ventilation exhaust through ducting (monitored by a racia-
tion detector) and out through the roof.

ventilation Radiation Monitor

The radiation monitor (Table 10) samples air in the fan
discharge line isokinetically at a rate of 4 cfm to provide
local (at monitor) and remote indication on Panel ALC-PNL-1
of discharge paticulate, iodine and noble gas activity
levels. Remote indication of these parameters is recorded
on a strip chart recorder. The monitor will provide an
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alarm at a radiation level of 200,000 CPM, 40,000 CPM, ang
100,000 CPM for a particulate, iodine or gaseous activity
on the panel in the Control Building. The radiation
monitor is powered from MCC2-~33A. A splitter block has
been provided in the line to the radiation monitor to
provide a means of taking grab samples as may be required.

2.1.16 ventilation Weatherprocof Enclosures

The weatherproof enclosure is located at grade level and
r(louses) the components discussed in 2.1.12 thru 2.1.15
above) .

2.1.17 Oemical Cleaning Building Radiation Monitors

Four area radiation monitors (ALC-RM-8 thru 11) and an air
sampler (ALC-RM-12) are provided in the Chemical Cleaning
Building. The four area radiation monitors (ALC-RM-8 thru
11) are provided with remote indication on the Radiation
Monitoring Panel ALC-PNL-1 in the Control Building. The
air sampler (ALC-RM-12) is located in the HVAC Building,
but draws its sample from the Chemical Cleaning Building
near ALC-F-1. Remote indication for ALC-RM-12 is also |
provided on the Radiation Monitoring Panel ALC-PNL-1. The
area monitors and air sampler will provide a common alarm
at a high radiation level and monitor failure on Panel
ALC-PL-1. These radiation monitors are provided for
operator information.

2.1.18 Closed Circuit Tv .

A closed circuit Tv system is provided to aid in remote
handling of the demineralizers and to aid in system |
surveillance during operation. The system consists of
seven TV cameras strategically located in the Chemical
Cleaning Building. The TV monitors and necessary controls
are mounted on the TV Monitor Console located in the TV
Monitor & Control Building. Camera No. 3 has a PAN-TILT
control and is mounted to provide a view of ALC-K-2 for
remote handling. The PAN-TILT control allows remote
movement of the camera to pemit scanning a large area of
the Chemical Cleaning Building for surveillance during
system operation. Camera No. 6 is mounted to provide a
view of the EPICOR II pumps ALC-P-1 thru 4. This camera
provides the operator with a remote surveillance capacity
for viewing this area of the building curing system
operation.

Camera No. 1 mounted on the monorail support structure
outside the Chemical Cleaning Building to allow viewing of
the prefilter or demineralizer while being loadea into the
transfer cask. Camera No. 2 is mounted directly on the 20
Ton Hoist and provides a direct view of the monorail.
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Target markings which can be viewed with this camera are
provided on the monorail to aid in the positioning of the
Hoist. Cameras No. 4 and No. 5 provide a view of the top
area ALC-F-1 and ALC-K-1 to aid in remote handling of these
casks and to provide a surveillance capability for these
casks during operation of the system. Camera No. 7 has a
PAN-TILT control and is mounted on the west wall between
ALCK-1 and ALC-K-2 to provide remote monitoring of poten-
tial leak areas.

2.1.19 Major System valves

Inlet Isolation valve to EPICOR II System - ALC-VO43

One stainless steel, 2", 120v motor operated ball valve is
installed on the inlet line from the source tank to the
EPICOR II radwaste processing system. The valve is powered
from the 120/208v Power Panel MP-2-33A and controlled by a
handswitoh located on MCC-2-33A, Compartment 3D and a
prefilter level probe. Valve position and control power
availability indications are provided by red, green and
white indicating lights also located on Compartment 30.

The three lights will be on while the valve is in an
intemmediate position. The valve is provided with a manual
override for “"close" operation only. Vvalve ALC-V043 is
interlocked with valve ALC-V242 to assure that only one of
these two valves can be OPEN at a time. Vvalve ALC-V043 is
interlocked with ALC-F-1 high level to prevent overfilling
the demineralizer.

Service Air veywuueo. = ALC-V109

One 3" pressure regulating valve with a 300# rating is
installed on the service air header supply to the EPICOR I1
system to reduce the pressure to 80 psig.

Process Supply Line valve (ALC-Vv255) to Demineralizer
(ALC-F-1)

One 2" solenoid valve (ALC-v255) with a 150 # rating at
120°F is installed on the line from ALC-P-1 to ALC-fF-1
between manual valves ALC-V19]1 & ALC-v207, the valve
ALC-v255 is nommally closed unless energized and is inter-
locked to close on high level in ALC-F-1. Aodditionally it
closes on loss of electrical power or when system is not
running.
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2.1.20

off Water Supply Isolation Valves to ALC-P-1 -
ALC-..J86 . .~V242

One stainless steel, 2", air operated ball valve, ALC-V242,
is installed on the supply line from Off Spec water Receiv-
ing Batch Tank CC-T-1 to the suction of Punp ALC-P-1. The
valve allows reprocessing of off specification water. The
valve is powered from the 120/208vV Power Panel MP-2-33A and
controlled by a handswitch located on MCC-2-33R, Compart-
ment 3E. Valve position and power availability indications
function in the same manner as for ALC-V043. Valve
ALC-v242 is interlocked with valve ALC-VO 3 to assure that
only one of these two valves can be OPEN at a time. Valve
A C-v242 is an air operated ball valve which is energized
to open. This valve will close on loss of power thus
avoiding uncontrolled draining of tanks CC-T-1 or CC-T-2.

valve ALC-V086 is a stainless steel, 2", 120V motor opera-
ted bail valve which is also installed on the outlet line
of the Off Spec. Water Receiving Batch Tank CC-T-1. It is
controlled by a manual handswitch mounted in MCC-2-33A,
conpartment 3. By opening valve ALC-V086 and closing
ALC-V242, clean water can be sent from tank CC-T-1 to the
suction of the transfer pump (ALC-P-5) for transfer to the
Processed water Storage Tanks or other transfer points.

Sample System

A Sample System is provided to obtain a representative
sample of tanks CC-T-1 & 2 and the effluents of
Demineralizers ALC-F-1, ALC-K-1 and ALCK-2.

The samples from the Demineralizers and the sample obtained
from the Miscellaneous Waste Holdup Tank are usea to
detemine the isotopic inventory held up on the resin

beads. The determination is made by analyzing the influent |
and effluent isotopic concentrations, the difference of
which is held up on the bed. This information is required
for shipment of the spent contain- ers to the waste

disposal site.

A ccmmon collection station shielded by an 8 inch thick
solid block wall is located on the Chemical Cleaning
Building mezzanine, and is provided for controlled and safe
sampling. :

The collection station consists of individual sample
stations for CC-T-1 & 2, ALC-F-1, A C-K-1 and A C-K-2, and
a sample sink.

-19 - 3/83




The sample sink is provided with demineralized water for
the sink spray header and bottle washing. The drain from
the sink is routed to the Chemical Cleaning Building sump.
The sink is also provided with ventilation which consists
of a hood and ductwork which is tied into the Chemical
Cleaning Building ventilation system.

Recirculation of the sample lines from ALC--1, ALC~K-1 and
ALC-K-2 back to the suction of ALC-P-2, and the collection
of samples is controlled by solenoid valves. The ability
to obtain grab samples is provided in the recirculation
line for flow verification. Piping for the sample lines is
1/2% stainless steel tubing with compression type
connectors.

NOTE : See section 2.1.6 for obtaining a sample from
CC-T-1 & 2.

2.1.21 Aux. Building Cleanup System Air Compressors

Rotary air compressors ALC-P-7 and 8 (Table 1l1) are provid-
ed as a backup air supply for the EPICOR II system, while
the plant Service Air system is the normal air supply.
Either of these air compressors have sufficient capacity
for the operation of the Epicor II system. These compress-
ors are located in the ventilation unit‘'s building. These
compressors are single stage rotary screw, electrically
driven, packaged units (pre-wired and pre-plumbed) with
capacities of 115 and 98 CrM at 100 psig (the compressors
are not the same model).

The compressors are controlled by local hand switches which
allow the choice of either START/STOP (for intemittent air
demand) or CONTINUOUS (for continuous air demand) control
modes for flexibility. The units are piped up so that they
can be used individually when a small volume of air is
required or in parallel to handle larger air demands. In
all of the operating modes, the air pressure in each unit's
reservoir is automatically maintained within preset limits.

2.2 Instruments, Controls, Alams, and Protective Devices

2:2:1 Cleanwp System

The Auxiliary Building Emergency Liquid Cleanup System is
nomally operated and monitored from control panel
ALC-PNL-1 located in the TV Monitor & Control Building
which is a separate prefabricated building. The TV Monitor
& Control Building is adjacent to the northwest corner of
the Chemical Cleaning Building.
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2.2.2
2.2.2.1

Electrical power is supplied to the Auxiliary .Building
Emergency Cleantp System from 750 KVA Unit Substation USS
2-33 located on the mezzanine floor at elevation 305' in
the southeast corner of the Turbine Building for Unit 2.
USS 2-33 was originally the power supply to the Control Rond
Drive Motors. 480V power from USS 2-33 is supplied to MCC
2-33A located inside the Tv Monitor & Control Building.
The HVAC system fan and heaters, the transfer pump, build-
ing sump pump, and the 20-ton hoist are powered from MCC
2-33A. A 480-120/208 Vac, 25 KVA transformer, supplied
from MCC 2-33A, supplies all other system electrical loads
from Power Panel MP2-33R, except heat traces and ALC-P-8
which are supplied from the control rod breaker (2-43).

The EPICOR II pumps are controlled through an automatic
control unit which provides AUTO/MANUAL on-off switches and
indicating lights for the pumps, demineralizer high level
alarras, and an ON/OFF switch for the unit. Control power
is provided for the EPICOR II solenoid operated air supply
valves through these units. The speed of the pumps is
controlled by throttling motor operated valves ALC-V260,
261, 262 and 263. A turbine flowmeter (ALC-FI-1) is
provided to monitor process flowrates.

Interlocks are provided from pump control panel to valves
ALC-V043, ALC-V242 and ALC-V255 such that when the pump is
stopped the valves will close, if open.

All process instrumentation monitored in the control center
is mounted on Cleanup Panel, ALC-PNL-1. Audible alams and
indicating 1lights are provided on this panel for CCB Sunp
High Level, CCB ventilation System 1rouble, CCB Oharceal
Filter High Tenperature, CCB High Exhaust Radiation Level,
CCB Radiation Monitor Falled, Building Radiation Level, and
ALC-F-1, A C-K-1 & 2 Loop Seal Flow. Remote indication is
provided for the area radiation monitors and the air
sampler on the Radiation Monitoring Panel located adjacent
to the Cleanup Panel. A complete instrument list including
range and setpoints is provided in Table 12.

Ventilation

Unit & Moisture
The moisture separator is instrumented with a differential
pressure indicator and switch, ALC-DPI-11 and ALC-DPS-11.

The heating unit (ALC-E-H1) Is provided with a temperatue
indicating controller and a high temperature switch.
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2.2.2.2

The temperature indicating controller functions to maintain
the heaters energized providing a heater outlet air temper-
ature of no more than 146°F. Should the air temperature
rise to 160°F, the high temperature switch will automatic-
ally deenergize the heaters. If the heaters are to be
reenergized, the reset button must be depressed when air
temperature at the thermocouple drops below the 160°F
temperature switch setpoint.

Indication of operation of the temperature indicating
controller and high temperature switches are provided on
the switches, both of which are located in the heater
control panel near the heaters on the filtration unit.

Manual energizing/deenergizing of the heater control panel
occurs at MCC2-33A. The heater panel is also deenergized
automatically should the system ventilation fan trip or in
any other way fail to maintain minimum flow at the fan
discharge flow switch.

A red light on the heater controller panel indicates power
available to the heater control panel.

Filter unit

Differential pressure indication is provided for the filter
unit's moisture separator (ALC-E-Fl). While a differential
pressure indication (DPI-11) is provided locally, a differ-
ential pressure switch (DPS-11) will actuate a remote
"Trouble" alarm warning the operator of a restricted flow
condition existing in the moisture separator. (Nate: The
moisture separator should be replaced when it exhibits a
pressure drop of 1" w.n.)

Two differential pressure switches (one not connected) and
a differential pressure indicator (DPI-13) are located on
the first HEPA filter (ALC-E-F3) in the Filter unit for
indication and alarm: O0PS-13 warns of a high differential
pressure condition by actuating the ventilation Unit common
"Trouble" alarm at 3" W.G.

The charcoal filter is instrumented with a fire detection
system. A prealarm (7S-15-1 set at 250°F) will actuate a
local amber light, a remote high temperature alarm and a
horn warning of increasing temperature in the charcoal

bed. At 300°F, (remote common "Trouble" and local red
light) alamns will be actuated from 7S-15-2 indicating a Hi
Hi temperature condition exists in the bed.

Indication of operability of the fire detection system is
provided by an "Abnormal Detection" white light, located on
the filtration unit fire detection panel.
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2.2.2.3

2.2.2.4

Also provided on the charcoal absorber is a differential
pressure indicating controller (ALC-DPI-14). This is not
connected.

The final stage of filtration in the filtration unit occurs
in the last HEPA filer (ALC-E-FS). In addition to being
provided with local differential pressure indication
(DPI-16), the remote "Trouble" alarm is actuated on a high
HEPA filter differential pressure of 3" W.G. by the locally
mounted differential pressure switch (DPS-16).

Fan Assembly

The fan assembly, as previously noted, is interlocked with
the 60 KW heater. A control interlock is provided through
the fan and heater circuitry such that the heater may not
be energized unless the fan is running. A flow indicating
switch (FIS-17) on the discharge of the fan provides a
safety interlock: if the filtration unit is operating and
the discharge flow of the fan falls below 4,000 cfm, the
heater and fan moitor will trip. FIS-17 is also tied into
the common, remote panel mounted "Trouble" alarm. The fan
is started and stopped from MCC2-33A.

Radiation Monitor (Controls)

The Radiation Monitor (ALC-RE-18) is energized and deener-
gized locally at the monitor tabinet. Separate control
switches are provided: one of the unit itself and another
for the monitor sample pump. (Note: During operation of
the Chemical Cleaning Building ventilation System, the
Radiation Monitor must be energized at all times). A
"Power Available" light is provide on the unit.

Local indication of the ventilation exhaust particulate
and/or gaseous activity level is provided on the monitor.
Remote indication of the ventilation exhaust activity
levels is provided on the panel in the control shed. At a
level of 200,000 CPM particulate, 40,000 CPM iodine, or
100,000 CAM noble gas the High Radiation alarm will sound
on the panel in the control shed.
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3.0 PRINCIPALE MODES OF OPERATION

3.1 Startwp
3.1.1

312

Ventilation . ___ .

Prior to startup of this unit, the manual dampers ALC-E-D1
and D2 shall be checked open. Ensure that the radiation
monitor is energized and operational.

when the fan is started (at MCC2-33A) ensure sufficient air
flow exists (approx. 4000 CFM minimum) through the unit
before energizing the heaters (Note: Heaters should not
energize if insufficient air flow exists). After startup,
verify that ventilation unit temperature, flow and activity
indications are nomal before leaving unit unattended.

NOTE: Start push button will have to be depressed and
held until flow increases above lower limit or
fan will trip.

Initial startup of the Auxiliary Building Emergency Cleanup
System will be with the Demineralizers empty of liquid.

The Chemical Cleamp Building Ventilation System shall be
in operation prior to operating the cleanup system.

Before contaminated liquid flow is initiated the line
between the source tank and ALC-V043, or the line back to
CC-T-1 through valve ALC-V242 is primed with demineralized
water. Motor operated valve ALC-V043 or solenoid valve
ALC-v242 is then opened and Epicor II pump ALC-P-1 is
started by opening the air motor air supply valve
(ALC-v185). Liquid waste is pumped from the source tank to
the Demineralizer, ALC-F-1, until the Demineralizer ALC~F-1
is full and the pump stops on high tank level. Epicor II
Pump ALC-P~2 is similarly operated until Demineralizer
ALCK-1 is full and ALC-P-3 is operated until Demineralizer
ALC-K-2 is full. The air swpply valves ALC-VOll, V028,
V025 & V022 for Epicor 1I pumps ALC-P-1 thru 4 respectively
are throttled to maintain a balanced flow of about 10 gpm
through the demineralizers.

NOTE: The initial batch quantity will be determined by
the efficiency of the demineralizer resin charge
and may require a change in resin composition
and/or flow rate to effectively process the
radioactive waste water.
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3.1.3

SDS Polishing Startup

Prior to startw for the SDS Polishing Mode, the 4 x 4
liner and top shielding for ALC-K-1 will have to be removed
and replaced with 3 6 x 6 liner.

In addition, the resin mixes in ALC-K-1 and ALC-K-2 will
have to be changed to suit the SDS Polishing service
requirements.

All other Startup procedures are the same as those iden-
tified in Section 3.1.2.

3.2 Nomal wpeeuwans '

3.2.1

3.2.2

ventilation System

During nomal operation, the ventilation unit should
require little operator action. The unit should be
periodically checked to ensure that indication is operable
and that temperatures, flows and radiation levels are
within the normal ranges. -

Increasing differential pressures across the moistwure
separator and HEPA filters are an indication that the
components are retaining dirt, etc. These components
should be replaced as required to ensure that flow through
the ventilation unit is maximized.

The radiation monitor and reccroer should be checked
periodically and reviewed for evidence of trends indicating
that increasing levels of activity are being discharged. A
trend showing increasing discharge activity levels can be
indicative of carryover from the filter unit and should be
treated accordingly.

Cleanup System

Once the flow rate is established for the process, the
system operates automatically by starting and stopping the
pumps (ALC-P-1, 2, 3 and 4) in order to maintain the proper
level in the process tanks. Instrumentation is provided on
the control panel to monitor system parameters and to
balance the system to minimize pump cycling.

Upon completion of processing one batch, Transfer Pump
ALC-P-5 {s started to recirculate at least three tank
volumes of water through the Clean Water Receiving Tank
after which a sample is drawn for analysis by the TMI water
chemistry laboratory. Water acceptable for discharge will
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be pumped to the TMl Unit 2 Liquid waste Disposal System
for further sampling and monitored discharge, or to a truck
via the truck fill station hose connection or to the
Processed Water Storage Tanks. Out of Spec water will be
pumped to the Off-Spec Water Receiving Batch Tank for
reprocessing. (See para. 2.1.6 and 2.1.7)

NOTE: Normal operation is the same whether the system
is being used in the Auxiliary Liquid Cleanup
Mode, or in the SDS Polishing Mode.
3.3 Shutdown

3.3.1 Ventilation System

The purpcse of the ventilation system is to ensure that all
air leaving the Chemical Cleaning Building is filtered and
monitored for radiation. Shutdown of the ventilation
system will preclude filtration and monitoring of the air
and should not be performed unless dictated by other
casualty/operational considerations. To shutdown the
ventilation unit, deenergize the 60 Kw heaters, fan
(ALC-E-1) and radiation monitor from their respective
breakers in MCC 2-33A.

3.3.2

The system is shutdown and flow through the process system
stopped by closing the air supply valves to Epicor II
Pumps, ALC-P-1 through 4. To shutdown the system upon
completion of processing a batch, the pumps are secured and
the liquid supply valve ALC-V0O43 or ALC-vV086 is closed.
valves ALC-V242 and ALC-V255 close automatically as power
is shutdown. Close ALC-V277 to prevent syphoning of the
third demineralizer to CC-T-2.

The system is shutdown and the af fected unit replaced when
radiation monitors on any of the demineralizers indicate |
the unit has collected a quantity of material which is
limited by shipping regulations, or system sampling
indicates that the resins are exhausted chemically. To
replace one of the units, the tank is emptied of water, the
three hoses, the level probe cable anZ the bubbler unit
disconnected from the tank, and the remotely operated hoist
used to transport the demineralizer to the outside of the
Chemical Cleaning Building to the transfer cask. The
replacement unit is then installed, the hoses, the level
probe cable and the bubbler line reconnected and the system
started as described in paragraph 3.1. Each can has its
own level probe which will be discarded with the can.

NOTE: Shutdown is the same whether the system is being

used in the Auxiliary Building Liquid Cleanup
mode or in the SDS Polishing mode.
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3.4 Special or Infrequent Operation

3.4.1 Filter Changeout

when a filter bank requires changing, the Aux. Building
Emergency Liquid Clean-up System should be shutdown. The
ventilation system shall be in operation during the filter
change-out.

3.5 Emergency
3.5.1 Loss of Chemical Building Ventilation System

On loss of the Chemical Cleaning Building Ventilation
System, the Auxiliary Building Emergency Liquid Cleanup
System shall be shutdown, and the Chemical Cleaning Build-
ing sealed.

BEOR2 Loss of Electrical Power

On loss of electrical power to the Chemical Cleaning
Building MCC 2-33A, EPICOR II Pumps ALC-P-1, 2, 3 & 4 will
automatically stop as the solenoid valves on the air supply
lines fail closed on loss of power. Valves ALC-VO43 and
v086 fail “As Is". Vvalve ALC-v255 fails closed. Valve
ALC-v242 fails closed on loss of power to stop flow from
tank CC-T-1. If flow through the system is from the Misc.
waste Holdup Tank, WDL-T-2, operator action is required to
close valve WDL-V2628. Power will be lost to ventilation
System 60KW heaters, exhaust fan and radiation monitor.
The ventilation unit inlet and outlet dampers should be
closed. This same procedure should be followed in the
event that only the exhaust fan is lost.

On loss of power to the 2-43 supply, backup air supply and
heat traces will not be available.

when electrical power is lost, place all automatically
controlled equipment to the manual OFF position. Then,
when emergency power is available, restart the system.

STONS Loss of - - Air

Loss of System Air will cause the Epicor II Pumps to secure
until either the system compressors can be put into service
or the Service Air System can be returned to service.

NOTE: Epicor 1I uses in-plant service air as normal
supply air.
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3.5.4 - Fire
3.5.4.1 Vventilation Systen

Should they become too hot, the charcoal absorber beds in
the ventilation unit could ignite. Upon verification of
ignition of the charcoal bed, the manually actuated fire
protection sprays should be cut in.

3.5.4.2 Cleanup System

If a fire occurs in the TV Monitor Control Building the
sprinkler system will automatically initiate. The Chemical
Cleaning Building is provided with a hose station on the
mezzanine for manual firefighting.

4.0 HAZARDS AND PRECAUTIONS

Since the system is handling radioactivity contaminated fluids, all
appropriate health physics precautions must be observed during operation
and maintenance. Under no circumstances will discharges be made to the
environment without proper authorization.

The Chemical Cleaning Building Ventilation System will process gotentially
contaminated air. As such, any operations or maintenance associated with
the system should fully incorporate appropriate Health Physics
guidelines/requirements. Any solid or liquid ventilation system waste
must be sampled and cleared by HP before release to enviromment.

Ensure that positive verification of charcoal bed fire exists before
manual initiation of fire protection spray system since water will damage
the charcoal bed.

Flushing connections are provided at various locations in the system and
provide a means for reducing the radiation levels in the piping. Flushing
should be exercised when maintenance is performed.
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TABLE 1

EPCIOR II PUMPS

. Details

Identification

Number Installed

Manufacturer

Model no.

Type

Maximum rated capacity at 90 psi air supply
Operating point capacity at 90 psi air supply

Max. air pressure, psi

Lubricant

ALC-P-1, 2, 3, &

4

wWarren Rupp Co.

SA 2-A

Douwle opposed diaphragm
120 GPM at 45 Ft of head
20 G™M at 170 Ft of head
125

0il

- 3/83
{Reset)



Pump Details
Identification

Number Installed
Manufacturer

Model No.

Type

Standard Material Designation
Rated Speed, mpm

Rated Capacity, gpm

Rated Total Dynamic Head, Ft
Shutoff Head, Ft

Design Pressure, Casing, psig
Design Temperature, °C
Wwbricant

Motor Details

Manufacturer

Type

Enclosure

Rated Horsepower, HP

Speed, Ipm

Lubricant/Coolant

Power Requirements

Power Source

i s

ALC-P-5
1
Ingersoll Rand

3 x 2 x 10 Type HOC, Group 2,
ANSI A60

Horizontal Centrifugal
Col. DI

1750

200

90

121

200

110

SAE 20 or 30 0il

Gould Century Elect. Div.
F-C

TEFC

10

1700

Grease/air

480V AC/12.5A, 3 Phase, 60HZ
MCC-2-33A

3/83
(Reset)




TABLE 3

FILTERS

Resin Filters (Traps)

Tank Detalls

Identification

Number Installed
Manufacturer

Installation

Outside diameter/height, ft
Shell material

Design pressure, psi

Identification

Number Installed

Manufacturer

Installation

Outside diameter/height, inches
Shell thickness, inches

Shell material

Design pressure, psi

Particle size rating

CRUD FILTERS

==

ALC-F-4A, B, C

3

Capolupo & Gundal, Inc.
Horizontal

10 x 28

PVC

100

ALCF-5

1

Pall Trinity Micro Corp.
Vertical

7 x 34

0.165

SA-312 TP304

150

1 micron, nominal
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Tank Details

Identification

Number Installed

Manufacturer

Installation

Outside diameter/height, ft-in

Shell thickness
Shell material

Design pressure, psi

TABLE 4

DEMINERALIZERS

I =

ALC-F-1, ALC-K-1, ALC-K-2 |
3

EPICOR

Vertical

6'0" x 6'0" (ALC-F-1 & ALC-K-1)
4'0" x 4'0" (ALC-K-2)

1/74v
Carbon Steel

2
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MISCELLANEDUS WASTE HOLD-UP TANK

Tank Details
Identification
Manufacturer

Capacity - gallons
Installation

Outside diameter and length, ft-in
Shell material

Shell thickness, in.
Design temperature, °F
Oesign pressure, psig
Corrosion allowance, in.
Design cooe

Oode stamp required

WOL -T-2

Richmend Engineering Co. Inc.
19,518

Horizontal

10* -~ 9 1/4"; 32' - 4 5/8"
SA-240, 304 S/S

3/8

150

20

0

1968 ASME, Sec. III, Class 3
ASME Code
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TABLE 6
# CLEAN WATER RECEIVING TANK

Tank Details

Identification CC-T-2

Number Installed 1

Manufacturer Chicago Bridge & Iron Co.
Capacity - gallons 133,689
Installation Vertical

Outside diameter & height - ft 25' - 351

Shell material 304 Stainless Steel
Shell thickness - 3/16" to 3/8"
Design pressure Atmospheric
Corrosion allowance 0

Code stamp required No

* Rinse Hold Tank for 0.T7.S.G. Chem. Clean Sys.
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# OFF-SPEC WATER RECEIVING/BATCH TANK

Tank Details
Identification

Number Installed
Manufacturer

Capacity - gallons
Installation

Outside diameter & height, ft-in.
Shell material

Shell thickness

Design temperature, °F
Design pressure
Cortusion allowance

Code stamp required

CC-T-1

1

Chicago Bridge & Iron Co.
85,978

Vertical

21'-10" & 39'-0"

304 Stainless Steel

250°F
Full vacuun to 75 psig
0

Yes

#  (Chemical Cleaning Solution Tank for 0.T.S.G. Chem. Clean Sys.
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TABLE 8

SUMP PUMP

CHEMICAL CLEANING BUILDING

. . Detail
Identification

Nurber Installed
Manufacturer

Model No.

Type

Rated speed, rpm

Rated capacity, gpm

Rated total head, ft

Min. Submergence required
Design pressure, casing, psig
Design temperature, °F
Lubricant

Min. Flow requirements, gpm
Motor Details
Manufacturer

Type

Enclosure

Rated Horsepower, HP
Speed, Ipm
Lubricant/Coolant

Power Requirements

Power Scurce

7 /=T

CC-P-2A
1

Gould
3171
Vertical
3600
100

250

1 Foot
150

450

Water

General Electric
Vertical Induction

TEFC

20

3600

Grease/Air

480V AC, 3 Phase, 60 Hz
MCC 2-33A

3/83
(Reset)




TABLE 9
MONORAIL HOIST SYSTEM

Number Installed: 1
Manufacturer: Harnischfeger, Inc., P&H
Model: #36CS23€
Capacity: 20 ton
Total Lift: 25'-6"
Speed:
Hoist: 20 FPM maximum (9C% loao)
10 FPM medium
S5 FPM low
1 FPM 2reep
Trolley: 50 FP4
Qontrol:
Hoist: Quad - Speed
Trolley: Single Speed
Power Supply: 460 V AC, 3 Phase, 60 Hz
MCC 2-33A
Qontrol Voltage: 110 vV AC

Control Station:

Local and Remote six pushbutton pendant control; deadman type element
control

Reeving: Four part single reevea
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TABLE 10
CHEMICAL CLEANING BUILDING VENTILATION SYSTEM NAMEPLATE DATA

MSA Filter Unit

Identification No. ALC-E-H1

60KW Chromolax Heater Wnit

48uv, 3 Phase, 60 Hz

Cat. Number SCCP-080-3480

Type J 0-800 °F Temperature Controller

Type J 0-800 °F High Limit with Manual Reset

Internal Industrial Fan
Identification No. ALC-E-1
8000 OFM Fan Unit

30 HP

460 volts AC, 3 Phase, 60 Hz
ID Numbr P28G353G-G7-XD

Victoreen 840-3 Off Line Effluent Monitor
3 Chamnel Readout - gaseous, particulate, both
110 volts, AC, 1 Phase, 60 Hz

Self contained sample/return pump (4 cfm)
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Identification
Number Installed
Vendor

Type

Model No.

Capacity (CFM @ PSIG)

Ratea Motor, HP, R"M

Power Source

TABLE 11
AIR COMPRESSORS
ALC-P-7
1

ALC-P-8
1

Le Roi (Dresser Industries Inc.)

Single Stage Rotary Screw

305S

115 @ 100
110 6 125 (Max.)

30, 1755

460V, 3 Phase, 60 Hz
MCC 2-33A

ERIoR=

25SS

98 @ 100
95 8 125 (Max.)

25, 1760

460V, 3 Phase, 60 Mz
Power Panel PDP-W2
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TABLE 12 Pege 1 of 8
INSTRUMENTATION AND CONTROL
INFUT/SPAN

TAGND. SERVICE LOCATION SUFPLER WODEL W3, OUTPUT/SCARLE SET POINT REMARK S
NC-AE-] EPICOR 1] Sys. {nfluent Plping LAN 4909-010- 0-1000400/04 N/A

condctivity “ell 44-083.1.02
AC-ALl-1 EPIOOR 11 Sys. Influent A.C-PL.-) LAN 7073-1-011- 0-1000440/04 NA

conactivity indicstor 120-001
MLAE-) NL&-1 deain. effluent Piping AN 4909-10-44- 0-1D0440/04 N/A

conctivity cell 088-1-02
ALC-AL-3 ALC-K-1 gemin. effluent ALC-AR -1 LAN 7075-1-011~ 0-1000440/04 N/A

conac tivity indicstor 120-001
RLAE-4 EPICOR {1 Sys. effluent Piping LAN 4909-10-24- 0-100044-0/04 N/A

codcetlivity cell 088-1-02
ALC-Al-A EPICOR I1 Sys. effluent ALC-AL-1 LAN 7073-1-011 - 0-100040/04 N/A

conxctivity {ndlicator 120-001-000
MC-AE-6 RLC-X-} desin. effluent Piping . LAN 7774-3-1-0} 0-1a N/A

oH cell
ALC-AL-6 ALL-K-) demin. effluent NC-PL-) (#1] 7075-1-011- 0-la N/&

pH {ndicator 120-00}
ALC-AE-? EPICOR 11 Sys. .effluent Piping LAN 7M4-3-1-01 o-1a N/R

oM cell
ALC-A-7 EPIOR 11 Sys. effluent ALC-P.-) LAN 7075-1.011- 0-1a N/A

PH indicator 120001

e 3/83
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TABLE 12 Pege 2 of 8
INSTRUENTATION AND CONTROL
INPL /SPAN

1AC »0. SERVICE LOCATION SUPALLER MODEL NO. OUTrPUT /SCALE SET POINT ROMAXS
ANLCHE-] CC-T1-2 inlet flow Piping Hofler HO /4 2.5-29 O™ N/A

tutbine flow meter 2529-8-F1
NC£QI-] CC-1-2 inlet flow ALC-PL-] Hofler 26ECPRTA 0-99,999.999 Gat. N/A

totalizer/lndicator 0-95AG™
RLCFE-2 CC-1-2 uischerge Ploing Foxboro PN 0-100 G™ N/A

floe orifice plate 0-250° wG,
NLCFY-2 CC-T-2 Olscharge ALC-RX-1 Foxboro NE 13DM- 0-100° wG. N/A

flow trensalttes 11 H2-A-€ 4-20 KAOC
NLC-FY-) CC-1-2 discharge (low AC-AL-] Foxboro 66AT-0) 4 to 20 MAOC N/A

square root converter
ALC#Q-2 CC-1-2 gischerge ALC-PNL-) Flster & 52-E1 4-20 ROC N/A

flow Integrator Porter 0-107 1P%
ALCF]-2 CC-1-2 ¢lsctero® ALC-PL-] Fisher & 51-1371 4220 MADC N/A

floe indicstor Porter 0-100 CPY
ALC.FY-4 CC-T-2 discharge RC-,L-] Foxboro 610-A1-0) 120V 60 W2

flow power SUOD1Y 4-20 HADC
AtcA.1-1 CC-T-] tank level ALC-PL-) Foxboro 257P-1C 4-20 KADC

Incicetor 0-38 rt
ALAT-] CC-T-] tork level tocal Foxdaro NE13OM- 4-204R0C N/A

tramaitter 11 HA-E 0-340" H0

28"-0R0"
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TABLE 12 Page 3 of 8
INSTRUCNTATION AND OONTROL
INRST/PAN
! 1AGND. SRVICE LOCATION QAFLIER MIDEL WD, CUTPUT/SCALE SET PDINT VXS
b ACY-l C-T-1 tank level ALC-PNL-1 Fosbora 610AT-34 120 60 Hz N/R
. trensn, PR ROy 4-20 MADC
NCLl-2 CC-1-2 tok level ALC-AL-1 Foxboro 257P.1C 4-2000C
: {roscator 0-35 ft
U omcar-2 CC-1-2 tok level Local Forboro  NE13OM- 0-414" KO /A
0! tnnseitter 11 H2-A-3 8-20 » OC
) 8=-428"
V0omCeLy-2 T-T-2 tork level ALC-PNL-1 Foxboro 610A1-00 120V 60 Mz N/a
i trens®, AR spoly 4-20 MADC
ANC4S-1 Own. Clesn. Blog. Local warrick 2LF0 o35 ft. 36 1/4 in, Below antg.
! sump level switch 48 1/a in. fece.
: 90 3/8 in.
ACAMN-1 Cres. Clesn. Bldg. ALC-PNL-] RODESIER 36 174 In. Below antg.
SUD Wl slemm fece.
i ANCPL-] AC-P-S dischare ACRQ-1 Arthur U.S. Cage 0-160P51C N/A Purchased with oiephregm
r pressure gage Waare 1981 seal & ceplilaty.
.. ALC-P1-2 Service air ALCRTL-1 Artrur U,5. Gage 0-160°S1C N/R
pressure gage Moare 1981
ACF1-3 ARL-P-S seal vater Local Flster & 10A1152%/5 0-14.9 O™ N/R
\ flow {ndlcatar Porter 1-1200<A & S0 0-100%
wT4000
7 ACPL1-3 Oenln. water teacer ALCRTL-1 Arthur U.S. Cage 0-160 PSIG N/A
pressute gsge Moore 1981
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INSTRUMENTATION AND CONTROL

TABLE 12

INU1/SPAN

TAGND. SERVICE LOCATION PALITER MOOEL_NO. OUTPUT/SCA € SET POINT REMARK S

ALC-Fl-4 (C-P-2A dlschrarge aLC-ROX-1 Artrur U.S. Cage 0-160 PSIG WA
prvisute Qege woore 1961

AL ACF-1 queem detector Locel victoreen 8ea7-1 1-10,000 PD/HR N/A
(left shield)

A2 NLF.l1 gemm detector tocsl Victoreen  847-1 1-10,000 RONNR N/A
{cight shield)

NC-e-3 ANLX-1 qussn Oetecto? tocel victoreen  847-3 1-10,000 REMMA N/A
(lert snleld)

NL-Sp-S ALCX-] gussm detector Local victoreen  B847.1 1-10,000 ROANMR N/A
(rlgnt shleld)

NC--S NCK_2 detector Locsel victoreen 847-1 1-10,000 REMAR N/A
{left shiela)

AC-s ACK-2 gussm detector Locsl victoreen  B8A7-] 1-10,000 PEM/HA N/A
(clgnt shleld)

ANCH-? CL-T-2 inlet flow Local Victoreen  843-30 1-10€7 O™ N/A
omwva detector

AT -8 Aree Wonitor - Locel Victoreen  847-1 0.1 to 1067 WAAR  N/A
NCF-

NLAR-9 Ares sonitor - Locel Victormen 857-%0 0.1 to ICES ANR N/A
Maz2anine

ALL-AM-10 Ares Monftor - Flelo Victoreen  8%7-%0 0.1 to 10E5 MRHR  N/A
Tark Ares

- A3 - /83

(Reset)



TABLE 12

INSTRUMENTATION AND CONTROL

Page Sof 8

INPUT/SPAN

TAGND. SERVICE LOCATION SFALIER MODEL ND. ORUT /SCALE SET_POINT

AC-Re-11 Rres Monitor - Field victoreen  857-30 0.1 to 10ES MR/HA  N/A
SUp Ares

ALC-R4-12 CC8 Afs fleld {ctoreen 841-2 SYs R/A
Serpler

ALC-P¢1-} A.C-#£-]1 gomg resd-out ALC-PL-1 victoreen 8%56-30 1-16,000 ROAWNRA N/A
(left snleld) 8362

ALC-RM1-2 ALC-F-] gomg ALC-AL-1 victoreen 856-30 1-10,000 REMMR N/A
(zight shield) 086-2

A C-RML-3 ALCX-] Qgomg read-out ALC-AL-1 victoreen 856-30 1-10,000 REM/AR N/A

; (left shleld) 846-2

ARCANl-8 ALX-]1 gomg ALC-PNL-1 Victoreen 856-30 1-10,000 REM/HR R/A
(right shield) 846-2

ALCHM1-3 ALC.X-2 gomm readont N.C-PR -1 victocem 856-30 1-100 RO R/A
(left shield) |

ALC-M1-§ ALC-K.2 gomg read-aut ALC-AL -1 Victoreen 856-30 1-100 ROV N/A
(right shield)

ALC-RA1-7 CC-T-2 fniet flow ALC-PNL-) victoreen  842.11 1-10E7 O™ N/A
owme read-out

ALC-AM1-8 Ares Monitor ALCPNL-2 Victoreen  B846-2 0.1 to 10E7 MRAR  K/A
Resoot AC-F-1

ALCAMI-9 Ares Wonitor ALC-PNL-2 Victoreen 856-30 1 to 10ES »R/M N/A
Reagout ~Merzanine
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TABLE 12 Page 6 of 8
INSTRMENTATION AND CONTROL
DOUT/SPAN

16CH0. SERVICE LOCATION SUPPLIER  MOCEL MO, OUTPUT/SCALE SET POINT __ REWARXS
AL-AMI-10 Ares Wonitor AC,ML.2 victoreen 8%6-30 1 to J0ES WR/H N/A

Res@ A -Terk ares
NC-11 Rres Mondtor ALC-F-2 victoreen 8%6-0 1 to 10ES AN 10 AR -

Resdrut -USD ares
AC-]-12 C8 Alr NC-ANL-2 victoreen  8al-2 SVS 1 to 106 com N/A

Sepler Reant
ARL-T1-1 1nfluent T, Inolcator  locsl
AR C-TS-10 £1. Hester Temp Seitch Filte: nit Orromiox  C76 AX-1200 160°F

106-20-a8

as.11C-10 £l. Heater Tewm lrdicator Fllter Unit Ohromlox 0-200F leger

o9 Control
AMC-OPI-11 Molsture Seperator Filter Unit  MSA 0-1" vG, N/A

OP 1noicator 0-2* vG,
/L -O75-11 Moisture Seperetor Filter Untt DMYER 18282 0.9-2° WG, 1.75% wG,

0P Seitch
AC-OP1-13 MEPA Filter OP Indicstor  Fllter imit MGA D-4" WG, N/
8HCTPS-13 HEPA Fllter OP Seitch Filter tmit OnYER £24-9 1.5-%" G, 3° wC.
RL-TE-1% Crarcoel Filter Tesp Filter tmit MEA

Element
ALC-TS-15.1 Chwarcosl Filter Temp Filter inft A 20%

Seitch for bl Alare

- 4% - 3783
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TABLE 12 Ssge 707 8
INSTRUENIATION AND CONTROL
INPUT/SPAN

TAG NO. SERVICE L OCATION LFPLIER MODEL ND. OUIRUT/SCALE SET POINT REAAS
A C-TAH-15A Owrooel Tesp. Alerw Fliter gt
AC-TAH-18 Chartoa] Tesp. Alars ACANL-1
ALC-15-15-2 Cwuroml Filter Temp Filter Uit  MGA J25¢F
AC-TN#-19 ANC-E-Fa Charcos) Filter init

Agmrder Tesp.
ALC-OPI-16 HEPA Filter OP Indicetor Filter Unit Ga 0-4° G,
ACP5-16 HEPA Filter OP Seitch Fllter Injt  MSA' 1.5-5° wG, 3° WG,
NLCSFE-27 Exdwmnt Flow Elesent Dt Oletrich RR-76 0-0.3" G,

(0-8000 3¢ fa)

ALLFIS-17 Edwmat Flov Indlcetor Locst DYER 0-0.9° %G, 0.1° WG,

and Seitch 0-0.5" WG,
ALC-RE-18 Extmst Radietion Dt NiC SC-2%2

Detector
ALC-RI-18 Edwust Radistion Cantrol e AM-221F/CR 10-106 o= 200,000 com Patticulate

1ndicetor Bullding H-S0F 40,000 com lodine

117,000 com Gas

ALCRR-19 Exast Radlstion Control victoreen

Recoruer 8ullaing
AC-r-19 Alr Flitration tnit ACA-1 Roctester {Later)

Trabdle
ALC-FHS-20 Alr Filtretion tmit sce (r 3 R-7980

fan Contiol
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TABLE 12 Pege B of 8
INSTRUMENTATION AND CINTROL
INSUT /SPAN
TACNO. SERVICE LOCATION SUPPLIER MODEL NO. OUTHAIT/SCALE SET _POINT REWARK'S
AL-1S-21 Loop Seal Level ydgh Locsl 8/ 2-RH 2.1/2°
RCAA-22 Cap-Qs Rad. ALC-PL-] Rochester From pa-1.12
Trauwle
ALCIT-29 Aux. Blds, Liguid Clean Piping N/A
D Sempling System Flow
AL6-24 Tenk CC.7-182 ALC-PNL.-] [r 3 CR2940 ¥NB
Selector Seltch ZXIOA Contact
Level Interlock
N/A ACF-1 Level fleld CAP-ON (Later) (Later) high-3* from Controls alr swoly
controller 00 of tark to ALCP-]
Low-12° from .
top of tank
N/A NLI] Level Field CAP.QUN (Later) J Controls alr sigply
cantroller to ALC-P-2
H/A ALK-2 Level fleld cAP-am (Later) > Controls eir suply
controller to ALC-P-3
WA ALCF-1 K3 M1 Csp-Qn CAP-GUN 3 from top
tevel Alsrm Control Unit of tank
N/A ALCX-1 M K1 Gp-an CAP.GIN 3* fros top
Level Alare Conttol nit of tenk
N/A ALCK.2 M) MY Ceo-Gmn CAP-ON )* from top
Level Alarw Control tmlt of tenk
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TABLE 12 Page 1 of 2

EPIOR 11
RADWASTE PROCESSING SYSIEM
AUX. BLDG. DERENCY LIQUID CLEANSP WDE

OVERALL GBECTIVES: (a) Achieve sufflclently high OF's to release processed water at 10 G™ to satisfy tech. spec. criterla.

(b) Process vater at 10 O™,
(c) inimize persavel ecusure.
(d) Process water at the lovest posslble cost.

SPECIFIC RECTIVES:

#1 First Deain.

#2 Sccord Demin.

#3 T™Srd Oemin.

94 Stratrer

% st Fllter

Process
vessel
Contact Gallons
Redietion Processed  Total
Level to Reach  Nusber of Projected
Cwygraut Containers
Yessel Slze N — ition Criteria Criteria
4D x &'H 1. Ne Rewval Wixed Cation 1,000 R/Hr. tp to S0 LarQe Quntity
2. Other Cation  Resin on taw/ (1) 100,000 (6) or Type 8
Rewoval Anfon on
3. &nion Remgoval bottos
4'D x a'H Cation Pollshing  Mixed Cation 800 R/Mr. Wp to 15 Type B or LSA
Anjon Polishilng Resin {2) 150,000 > Type A (8)
anfon Resin
€0 x 6'% water Polishing Mixed Resin 20 A, (3) W to LSA » Type A
2%0,000
Gard Bed
'MW x ] 172'n x Catch Resin Fines  Stralner 2-3 R/Hr. 150,000
112t (a}
2°' x11/2° x11/2' Colloids Removal 1 Micron 2-3 RMmr, 150,000 2
Cartrioge

(1) The 1,000 R/Mr. 1imit is dased uwpon the 1,300 curie liait of the LL-50-150/TVA shipoing cesk projectec for use.
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(82}
(a}
(s}

(6)
m

1ALE 13 (Cont'd) Page 2 of 2

The ¢00 R/Mr. 1imit 13 Desed wooN & level of margin reauired to prevent [nadvertent contemirwtion of the &' x 6¢ gemin, tausing this larger
Odenin. 10 D= se 8 IaTQ8 Quantity versus sn (SR shipeent. This charge 1s shipoing cateQoty could be ceused by excessive strontlum 10eding
axurring during prrerthyough of the cetion polisning first deslin,

The 20 R/Mr. 1imlt i3 Dased unon a hardling limit to control persoreet esposure end s LSA cstegory shipolng llmit (25 R/Ms.).

The 7.3 R/hr. 1ieit 13 a herdiing MMeit,

The totsl nuater of contalners is based Wpon processing the 283,000 gallons of water existing on July 24, 1979, This velue «1ll charge as
the stored water from delly {nlesksge incresses.

A 1arge amtity cetegery will result since Uw linear will conteln grester tren 0.3 ac/gn of activity,

Tadls updeted to conclusion of originel EPICOR 11 Oesign ob jectives, namely the completion of provessing sccident Oerersted Auxtliecy and
Fuel Haroling Butlcirg water.
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TAAE 18
{SDS POLISHING MDE )
OVERRL (BECTIVES: {e) Folish the Subsergeo Desinersiizer Systes effluent water sufficlently to satisfy tech. spec. criteria.
{b) Prucess weter at 10 ™.
{e) Winimize peTsovel exposUTe,
(d) Process water at the lowest Dossidle cost.
SPECIFIC BEDTIVES:

Vessel
Contect Callons
Reaiation Processed  Total
Level to Reech  Nuster of
Cwgrast Cwgmyt fontalners  Shipping
Vessel Sire Aapme Criteris
#1 First Ommin.  6°0 x 6'H Ne Rewmvel Cation (tap)/ ¢ 20T Up to LSA)> Type A
Other Cation Anton (bottom) =
Rewoval
Anion Resoval
#2 Secod Demin, 6°0 x 6'M Anion Removal Rised Resin ¢ 1 R/ LSA or LSA> Type A
Cation Resovs!
83 ™MIrd Demin,  4°D x 4°H Pollshing Mixed Resin < } RN
Guard Bed
#4 Strairer Wz 1 172w x Catch Restn Fines  Strairer 150,000 - LSA
112
05 Post Fllter 2 w1 Y2* 2} 172" Colloids Resoval 1 Wicron <1 RMmr 150,000 LSA
Cartrioge

MOTE: (1) Process Vessels will not be chenged out on redlation levels. valves shown are the enticipsted dose rates vhen chemical snalysis
Lrgicates change out.

(2) Reflects usege prolecting thraugh 1963,
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1.0

1.1

Introduction

System Functions

The Submerged Demineralizer System (SDS) is a temporary liquid radwaste

processing system designed to reconcentrate the fission products

contained in the waters in the Reactor Building Sump and the Reactor

Coolant System, reducing the fission product levels to a level

acceptable for final treatment through the Epicor II System. To

accomplish this decontamination process, the SOS has been designed to

perform the following basic functions:

a)

b)

cl)

To decontaminate, by demineralization, the contaminated waters
contained in the Reactor Contaimment Building and the Reactor
Coolant System at TMI-2 to a level acceptable for processing

through Epicor II.

To transfer the decontaminated waste water from the Submerged
Oemineralization System to the Epicor II System or recycle back
to the SOS feed tanks for further processing to further reduce

radionuclide concentrations in the water.

To provide a location in the spent fuel pool for temporary
storage of the spent high activity ion exchange vessels to take

advantage of the shielding provided by the pool water.



1.2

1.2.1

d) To provide for the underwater loaaing of the spent vessels into
their transport casks and the preparation for shipment of these

casks.

e) To provide the capability to control, monitor and treat gaseous
effluents prior to release to the atmosphere to meet the imposea
requirements of Appendix B of the TMI-2 Interim Recovery
Technical Specifications.

f) To provide for the installation, testing, operation, ana
maintenance of the Submerged Demineralization System in
compliance with "as low as reasonably achievable" raaiation ooses

to personnel.

g) To process the radiocactively contaminated waters inocenencent from

the operation of TMI unit 1.

Decontamination and decommissioning of the SDS will be treated in a

separate document.

References

Epicor 11 System Description

1.2.1.1 B4R Dwg. M-DO6
1.2.1.2 B3R Dwg. M-013




1.2.2

15233

1.2.4

1.2.5

1.2.6

1.2.7

1.2.1.3 B&R Dwg. M-015

1.2.1.4  BAR Dwg. M-208

Fuel Pool Waste . ._____ -, o .__.

1.2.2.1 B4R Dwg. M-0l4
1.2.2.2 B4R Dwg. M-127
1.2.2.3 B4R Dwg. M-128
1.2.2.4 B4R Dwg. M-131
1.2.2.5 B4R Dwg. M-174

Radwaste Disposal System Description

1.2.3.1 Reactor Coolant Liquid System Description
1.2.3.2 Miscellaneous tiquids System Description

SDS Technical Evaluation Report

SDS Design Criteria

SDS Process Control Program

Reference ...
Burns & Roe Drawirg 2076 Chem-Nuclear Dwg. 5z7-D-A-5001
Burns & Roe Drawing 2027 Chem-Nuclear Dwg. 527-D-A-5002



Burns & Roe Orawing 2045 Chem-Nuclear Dwg. 527-0-A-5004
Burns & Roe Orawing E-032 Chem-Nuclear Owg. 527-0-A-5006
Burns & Roe Dwg. 2007 Sht 2 of 2 Chem-Nuclear Dwg. 527-0-A-5009
Burns & Roe Owg. 2012 Sht 2 of 2 Chem-Nuclear Owg. 527-0-A-5011
Burns & Roe Dwg. 2014 Sht 2 of 3 Chem-Nuclear Dwg. 527-D-A-5013

Burns & Roe Owg. 2026 Chem-N:cleﬁr Owg. 527-0-L-5026
Burns & Roe Owg. M343 Chem-Nuclear Dwg. 527-D-L-5027
Burns & Roe Dwg. M323 Chem-Nuclear Dwg. 527-0-L-5031
Bechtel Dwg. 2-M74-SDSO1 Ohem-Nuclear Dwg., 527-0-L-5032
Bechtel Owg. 2-M74-PW0l Chem-Nuclear Dwg. 527-0-L-5033
GPUSC Orawing 2R-950-21-001 chem-Nuclear Dwg. 527-D-L-5034

GPUSC Orawing 2E-950-02-001
GPU Nuclear, Recovery Support Engr. Dwg. RE-027

Summary Description of the System

The Submerged Demineralizer System (SOS) is a temporary liquio raowaste
processing system located in the TMI-2, "B" Spent Fuel Pool and the
area immediately adjacent to the spent fuel pool. The system is
designed to reconcentrate the fission products contained in the Reactor
Containment Building Sump and the Reactor Coolant System by the process

of ion exchange.

The Submerged Oemineralizer System utilizes a number of other systems

to perform its various functions. These include:




1)

2)

3)

4)

5)

6)

The Surface Suction System as described in Appendix 12;
The WG-P-1 pump as described in the Fuel Pool Storage System
Description. This pump and piping can be used as an alternate

feed source from the Reactor Building sump to the feed tanks;

The upper Feed Tank System located in the "A" spent fuel pool as

a storage source of the feed water to the SDS;

The Reactor Coolant Bleed Tanks and installed plant piping as

depicted and described in Reference 1.2.2,

The Epicor-II System as described in Epicor II System Description

as a polishing and sodium removal subsystem; and

The Processed Water Storage Tank System

The Spent Fuel Cooling System piping.

The miscellgneous Waste Hold-up Tank and associated piping.

Fuel Handling Building HVAC, Electrical, ana Instrument Air

Systems




The Surface Suction System will be utilized as the primary means of
delivering water from the Reactor Building Sump via penetration 626,
through the SDS prefilter and final filter to the (4) four 15,000

gallon upper siorage tanks located in the "A" spent fuel pool.

The pump is operated from the control panel (ON-PNL-1) which is located
on the SDS cask support platform spanning the "B" spent fuel pool.

This panel is located in close proximity to the SOS Filter Manifold
which contains the valves for operation of the filter system and the
pressure and differential pressure instrumentation which provide an
indication of flow from the surface suction pump and the mechanical

condition of the filters.

The filling operation cf the four 15,000 gallon feed tanks is monitored
by a digital level indication provided at control panel (ON-PNL-1),
level instruments WG-LI-1 & WG-LI-2 are also available. The feed tanks
will be filled to approximately 84% of capacity (54,535 gallons). A
high level alarm will sound at 89% (57,094 gallons) and a high high
alamm will sound at 90% (57,549 gallons) closing inlet valve WG-AV-02
(when in the automatic control mode) which is interlocked with the

level switch (WG-LS4-01) on the bubbler in the WG-U-2 stand pipe.

SDS process flow is filtered prior to storage in the tank farmm. The
pumpose of the filters is for removal of gross size particles from the
process stream to prevent plugging of the ion exchange beds and

preclude solids deposition in the SDS Feed Tanks.



The four 15,000 gallon tanks (WG-T-2A through WG-T-2D) are tiea
tcegether and function as ore 60,000 gallon storage system connected
with the WG-U-2 standpipe containing the SDS Submeryed Feea Pump
(527-G-01).

The tank famm, optionally may be filled by utilizing the WG-P-1 pump
located at the 280' elevation of the Auxiliary Building. This pump
takes suction in the Reactor Building sump via the Reactor Building
sump suction line. This method of feed from the sump to the tank famm
is an alternative method that could be employed should the requirement

present itself.

The submerged SDS feed pump, located in the WG-U-2 stanopipe, oelivers
water from the feed tank system to the SOS ion exchangers via the FeeC
Manifold and Ion Exchange Manifold. The SDS feed pump automatically
trips on pump down of the feed tanks at 5% of tank level when in the
auto mode; a stop button is provided on the WG task panel for manual

shutdown.

~ The process water can be directed to either zeolite train "1" or
zeolite train "2" or both trains simultaneously. Our present plans are
to process through one train at a time during initial operations. As
experience with operation of the system is obtained, we may elect to
process through both trains simultaneously. Process sampling
capability is provided to enable detemination and evaluation of beo

performance based on influent and effluent sampling.



From the train 1 or train 2 exchargers the process fluid is directed

into a common line which directs the flow to either cation exchanger
"A" or cation exchanger "B". This feature allows the final vessel to
be removed from operation by switching to the standby vessel without

shutting the system down for change out.

The ion exchanger and filter vessels are contained in secondary
containment boxes located approximately 15 feet below the surface of
the pool water. The containment boxes have slotted openings in the
containment box 1ids. This feature fulfills a two-fold purpose; 1) it
allows the 1ids to close around the remote handling tools and 2) it
allows pool water to flow into the top of the containment box, over and
around the liguid disconnect coupling and out through the bottom of the
containment box, into a common header for transport to the pool cleanup
ion excihrangers. The effluent of the leakage containment ion exchangers

is returned directly to the pool.

From the effluent of the cation vessels the water passes through a
0.45 micron (3 micron absolute) filter which has been placed in the
process stream to trap small resin fines which could be carried through
the resin retention screens contained in each ion exchange vessel. The
filter contains a differential pressure indicator (CN-DPI-FPFO1) to

provide indication of particulate build up.

From the effluent of the resin trap post filter the SDS processed water
is sent through a common header which allows it tc be directed to

either of three storage tank systems. These tank systems are:



1) The Reactor Coolant Bleed Tanks
2) The Miscellaneous Waste Hold-Up Tank
3) The Monitor Tanks

From these Lanks the SDS processed water will either be recycled back
through SDS or undergo further processing via the EPICOR II System
located in the Chemical Cleaning Building.

The EPICOR-II system is described separately in "EPICOR-II SYSTE)4
DESCRIPTION." The function of EPICOR-II in the SDS Processing scenario
is to remove sodium which is a prerequisite to the removal of antimony
(Sb-125). This sodium removal will be performed in the first EPICOR-II
6x6 liner. The next EPICOR-II liner will be used to polish the
remaining residual radionuclides from the water. After processing the
SDS, the EPICOR I1I effluent is sampled prior to being pumped to the
Processed Water Storage Tanks (two 500,000 gallon tanks) and retained

for future disposition.

The Submerged Demineralizer System con_tains, as an integral part of the
System, an MSA off gas unit. This unit consists of a 1000 cfm blower
taking suction through a roughing filter, two HEPA filters and a
charcoal absorber filter. In addition, an inline bypass filter has
been installed to pre-treat air coming from the Fuel Pool waste Storage
System Feed Tanks and Feed Pump Standpipe. The off gas system also
contains an off gas separator tank with a demister for the removal of
entrained moisture in the off gas stream prior to treatment by the off

gas unit.



The of f gas separator tank is a 590 gallon tank located in the Wnit 2

"B" spent fuel pool surge chamber. The off gas separator tank is piped
to a stand pipe, also located in the surge chamber, which contains the
off gas bottoms sump pump (527-G-D2). Moisture from various
operational functions perfomed during system operations, i.e., vessel
filling operations, dewatering operations, sampling operations, leakage
coliection from the manifold boxes, and water removed by the integral
demister is collected in the tank with tank level indication displayed
on CN-LI-VAO3. Automatic level control instrumentation initiates the
sunmp pump at a preset level and transfers. the collected water back to
the WG-U-2 feed tank stand pipe. The sump pump may also be started
maruwally. The off gas system discharges into the fuel hanaling

building HVAC System.

Included in the system installation are two (2) 12,000 gallon monitor
tanks which are installed in the FHB model room on the 305° elevation.
These tanks will be used for either storing processed water to be used
in flushing of the system prior to vessel change out or for storing SDS
Processed Water. The monitor tanks system includes pumps (SDS-PlA &
SDS-P1B) and level instrumentation (SDS-LEl & LE3, SOS-LT1 & LT3) The
system may be operated locally or remotely from the SOS operating area
located on the 347°-6" elevation of the fuel handling building. The
design of the Monitor Tank System is such that it could be useo for
temporary hold-~up of the SDS effluent should processing dictate that
this would be advisable. The monitor tanks are accessed from the
effluent of the resin filter by installed valving. The Monitor Tank
System is further explained in the Monitor Tank System Description,

Appendix 14 of this document.
= lgEs



1.4

System Perfomance Characteristics

The basic water processing strategy utilizihg SDS for the
decontamination of the Reactor Building Sump Water (625,000 gallons)
the Reactor Coolant System (90,000 gallons) and water accumulated in
RCBT's «»r MWAT incorporates the SOS in combination with EPICOR II. The
clean up or reconcentration of fission products is accomplished by

demi reralization and is enhanced by filtration of gross size
pacticulate matter in the SDS filtration sub system. Filtration is
considered necessary for protection of the ion exchange beds and to

preclude builaup of solids in the SDS feed tanks.

Water is delivered to the prefilter and final filter at a flow rate of
10 to 30 gpm, 70° to 90°F, and then into the SDS feed tanks. The water
will be transferred in 50,000 gallon batches. Analysis of sump water
samples performed by Oak Ridge National Laboratories and GPU studies of
filter loading and particule settling characteristcs indicate that
little particulate matter should be encountered taking suction on the
water surface. Based on these studies and analysis, the projected
filter usage for the major portion of the sump is one (1) prefilter and
two (2) final filters. Several additional filters could be expected to
be required as the surface suction pump approaches the Reactor Building

floor.

The expected radionuclide concentrations contained in the Reactor
Building sump water and the Reactor Coolant System are represented in
Appendix 8.

LIS



The actual demineralization process would begin in the first zeolite
exchanger vessel in the SDS system. This section of the system is
divided into two (2) parallel trains containing three (3) vessels in
series. Either train may be operated individually or both trains
simultaneously. The residence time necessary for proper ion exchamge
in the zeolite media dictates a nominal flow rate of 5 gpm per train in
this section. For protection of downstream EPICOR II organic ion

exchange media, the process fluid temperature is limited to 125°F.

To accomplish these goals, we intend to use a homogeneoﬁs mixture of
Ionsiv 1E-96 and Linde A zeolite in all three SDS liners. Ionsiv IE-96
is the designation for IE-95 zeolite in the sodium form. In this fomm
it has a high capacity and selectivity for Cs, and will provide for
some removal of Sr. Linde A has a high cepacity and selectivity for
Sr. Combining these two zeolites in the three SOS vessels will load
most of the cesium and strontium in the first in-line vessel. The
exact percentage mixture of these two types of zeolite will vary as
influent concentrations chamge. It is anticipated that the first
vessel can be loaded to about 60,000 curies Cs, and about 2,000 curies
Sr. The remaining two vessels will contain any breakthrough and

further polish the water.

An adninistrative limit of 60,000 curies of cesium, based on the UOE
task force recommendation has bcen placed on the zeolite liners,
strontium will be limited to 6,000 curies per liner, or Sr effluent of

less than 1 uCi/ml.

-12 -



Downstream of the zeolite exchanger vessels are the cation exchanger

vessels. This section of the system is divided into (2) parallel
trains containing one (1) vessel each. The design modé of operation is
to use one cation vessel at a time with the other being an installed
spare. It is our intention to use a vessel loading similar to that
used in the zeolite vessel. However, if necessary to further remove
resin fines from the process stream, a submerged resin fine filter may

be employed in this location.

Extensive sampling will be performed at each point in the system where
a decontamination factor can be expected. Basically, this amounts to
influent and effluent samples at each ion exchanger vessel. The
projected radionuclide concentrations at each sample point are

specified in the SOS TER.

The EPICOR II system will be utilized as a polishing unit and for the
removal of sodium which is key to the removal of trace quantities of
ruthenium, recalcitrant species of cesium and strontium and primarily
antimony. EPICOR II 6 x 6 liners for the removal of sodium are
expected to be changed out at 25,000 gallons. This assumes a resin
utilization factor of 80% and less than 10% sodium breakthrough. The
RCBT's or the monitoring tanks will be utilized as hold up tanks and
monitoring station to attempt to limit EPICOR II liner radionuclide
concentrations to less than 1wuci/gm. This will allow EPICOR II
liners to be buried in shallow land burial facilities without
solidification. The processing logic plan which depicts the decision

-13 -
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15551

making logic is shown in Figure 2. Table 1 shows the various vessels,

their sizes, function, projected exchanger media, and number of liners

expected to be generated.

and Interfaces

The Submerged Demineralizer System is housed in the TMI Unit II Fuel
Handling Building. The majority of the system components are located
within the "B" spent fuel pool which will oe flooded with water to :
afford radiation shielding for submerged components. Components that
are not submerged are shielded with lead, steel and/or concrete. The
SDS Monitor Tanks are located in the model room (E1. 305'). The
remaining components are located in the "A" spent fuel pool (see Figure

1) or in the proximity of the uUnit II spent fuel pools.

L — Fuel Pool SDS ._.__.._.._-

The Unit II fuel handling building adjoins the Reactor Building and is
located directly north of the Reactor Building. The "A" spent fuel
pool is nearest the reactor building and measures approximately 24 feet
wide, 65 feet long, and 41'-6" deep. The "A" fuel pool contains six
tanks, which were installed shortly after the: accident, for water
storage. Two of the six tanks have a capacity of 25,000 gallons each
and are located in the lower portion of the pool. The remaining four
tanks have a capacity of 15,000 gallans each and are interconnected to
have a total capacity of 60,000 gallons. These four tanks constitute

the feed tanks for the SDS system.

- 14 -




1.5.2

The entire "A" spent fuel pool is covered with 3 feet thick concrete

shield blocks. The "A" spent fuel pool will not be filled during SDS
operation. The feed tanks can be filled with Containment Building Sump
Water using either the Reactor Building sump surface suction pump or
the WG-P-1 pump both of which are tied directly to the feed tanks. The
normal mode of filling the tanks would be to fill the tanks after
filtering the water through the SDS prefilter and final filter which

are submerged in the "B" spent fuel pool.

Interconnected with the feed tanks and located north of the feed tanks
at the northwest corner of the "A" spent fuel pool is the WG-U-2
standpipe which serves as the well for pumping the liquid from the feed
tanks. The feed pump which is located in the standpipe is connected to
the feed manifold which is a few feet to the southeast of the stanupipe
and sits atop of the concrete shield blocks. The piping between the
feed pump and the feed manifold all enter the feed manifold on the west
side of the manifold. The piping connecting the feed manifold to the
SDS process trains in the "B" spent fuel pool connect to the east side
of the manifold and run east to the edge of the "A" pool before turning
north to the "B" spent fuel pool. All piping above the concrete shield

blocks are shielded with lead bricks.

"B" _..... Fuel Pool SOS

The Unit II "b" Spent Fuel Pool is directly north of ana connected to

the "A" spent fuel. The "B" Spent Fuel Pool is approximately 24 feet

- 15 S
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wide, 32 feet 6 inches long, and 41 feet 6 inches deep. The channel
that connects the "A" ano "B" pools has been sealed. Immediately north
of the"B" pool proper are two small pools. The one on the west side is
connected to the "B" pool by a large transfer canal and is callea the
cask pit. The cask pit is 10 feet wide, 10 feet long, and 43' 6"

deep. On the east side of the cask pit is the surge chamber which is
10 feet wide, 10 feet lorg, and 17 feet deep. The surge chamber is

connected to the cask pit by underwater piping.

The SDS cask support platform is located at the extreme south end of
the "B" spent fuel pool. The cask support platform spans the pool in
the east-west direction, sits on the pool curbing and is not submergea
during operation. The cask support platform supports the RCS clean-up
mani foid, the filter manifold, the SDS effluent post-filter and the
CN-PNL-1 control panel. The RCS clean-up manifold is locatea on the
southeast corner of the cask support platform. All liquid process
piping interconnecting with the feed tank system or SDS feeo system
enters or exits the "B" pool under the cask support platformm at the
east end of the RCS clean-up manifold. unoer the RCS clean-up manifolo
the piping traverses the air space between the cask support platfomm
and the water in a lead filled annulus called the RCS pipe chase. The
piping exits the pipe chase underwater and travels to the various
underwater components. At each place where the piping must come to the
surface it does so via a shielded pipe chase since the shielding effect

of the water and air is not adequate.

i e
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The filter manifold is located on_the north side of the cask support
platform midway between the east and west pool sides. The filter
manifold provides the valving and instrumentation for the prefilter and
final filter located just north of the filter manifold, underwater in

the filter support rack.

Immediately west of the filter manifold is the post-filter unit wnich
filters SDS cation exchanger effluent prior to transfer to processing

by EPICOR II and/or storage.

Directly south of the post-filter is the CN-PNL-1 control panel.
Directly west of the post-filter, off of the cask support platfom,
located on the west pool curb is the high rad filter glove box. This
glove box is used for sampling the filtration process and is connected
to the prefilter and final filter through the filter manifold. The

glove box has glove ports on the west side.

All operating stations on the cask support platform are accessed by the
stairs on the southwest corner of the cask support platform just south

of the high rad filter glove box and west of the CN-PNL-1 control panel.

The remainder of the area in the "'B" spent fuel pool proper, north of
the cask support platform contajns the majority of the submerged
components of the processing trains and the underwater storage racks
for depleted ion exchangers and filter canisters. Four basic

structures, resting on the pool floor, make up the processing and
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storage units. They are the filter support rack, the main process

stream ion exchanger support rack, the pool clean-up ion exchanger

rack, and the storage racks.

As mentioned previously, the filter support rack is located irmeciately
north of the cask support platform midway between the east and west
pool sides. Running along the east side of the "B" spent fuel pool
between the north edge of the cask support platform and the north edge
of the pool is the ion exchanger support rack which contains the two
parallel trains of three each zeolite vessels and the two parallel

cation vessels.

Just south of the north edge of the pool, midway between the pool
sides, 1s located the pool cleanup exchanger rack which contains two

ion exchanger vessels for maintaining clean pool water.

Each of these three racks rests on the bottom of the pool. Each rack
has an operating platform which is a few feet above the water level to
provide operator access. Remote handling tools for coupling anc
decoupling vessels are provided for changeout operatiuns. Each rack
has its own underwater lighting. Underwater storage for sixty (60)
spent vessels is as follows: 1) the main storage rack runs along the
west side of the pool between the cask support platform and the north
edge of the pool. This storage rack has three rows each having eignt
storage locations for a total of twenty-four slots, 2) four storage

locations are provided on the pool floor in the space between the
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filter support rack and the pool cleanup exchanger rack (leakage

containment ion exchanger rack) and eight locations are located on the
pool floor in the space west of the ion exchanger support rack and east
of the filter and leakage containment racks (total of 12), 3) four
moveable spent exchanger racks of six locations each can be placed on
top of the main storage rack giving twenty-four space for storage. The
total of items 1, 2 and 3 is sixty storage spaces. Eight additional

storage spaces can be provided by utilizing processing locations.

Personnel access to the filter support rack and leakage containment
rack operating platforms is by moveable personnel bridges which span
the gap from the west pool curb to the west side of the working
platforms. Access to the ion exchanger support rack operating platfom

is from the east pool curb.

Immediately north of the ion exchanger support rack, the ion exchanger
manifold is located on the pool wall that separates the"8" spent fuel
pool from the surge chamber. The exchanger manifold is divided into
two sections. The east portion is more heavily shielded and contains
valving and instrumentation for feed water to the first zeolite in
either zeolite train. The west two-thirds of the manifold contains all
remaining valving and instrumentation for the ion exchanger process

flow control.
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Directly west on the same elevation is the leakage containment pump

which circulates pool water through the leakage containment ion
exchangers. The pump discharges underwater in the channel between the

cask pit and the "B" spent fuel pool.

The shipping cask support platform sits on the floor along the south
ena of the cask pit. It supports the shipping cask to be usea for
transporting spent SOS ion exchanger and filter vessels. The
dewatering station rests on the east side of the shibping cask support
platform and is anchored to the concrete between the cask pit ang the
surge chamber. Personnel access to the dewatering station operating
platform is from the east side. The yoke hanger assembly sits on the
curb along the north side of the cask pit. Tne ion exchanger nandling
tools and the retrieval tool hang into the cask pit from hangers

installed on the south side of the yoke hanger assemoly.

The of f-gas separator skid is located in the suige chamber. This unit
consists of the off-gas separator tank ang the off-gas bottoms pump
standpipe. The off-gas separator tank has an integral moisture
separator which separates the entrained moisture from gaseous releases
vented through the tank. The tank communicates with the off-gas
bottoms pump standpipe in which the off-gas bottoms sump pump resides.
when the off-gas separator tank is filled, the off-gas bottoms pump
transfers the contents of the separator tank back to the feed tank
standpipe for reprocessing. SDS processing component vents and arains

are listed in Table 2.
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The surge chamber is covered with concrete shield blocks, a layer of
lead bricks and steel deck plate. O0ff-gas piping and drains penetrate
the shield plugs to connect to the off-gas separator skid. On the top
of the surge chamber cover are located 1) the high rad feed sample
glove box, 2} the intermediate level sample glove box, 3) the beta
monitor manifold, 4) the annunciator panel, 5) the radiation monitor

panel, and 6) the off-gas separator level instrument panel.

The high rad feed sample glove box is used to sample the feed water to
the first zeolite vessel in either of the processing trains. A
provision to sample effluent from the first zeolite vessel in the high
rad feed sample glove box is also provided if activity levels of the
feedwater passing through this vessel exceed 1:Ci/ml. The
intermediate level sample glove box is utilized to sample all ion
exchange vessel effluents starting with the first zeolite in each
train. Both of these glove boxes are located on the north side of the
surge chamber cover facing each other. Both glove boxes are accessed
from the middle of the surge chamber cover area. The high rad feed
glove box is located on the west side and faces west. The beta monitor
manifold is located between the intermediate level glove box and the
ion exchanger manifold. This manifold monitors the process stream at
selected points for gross breakthrough and can indicate major activity

trends in the process stream.
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On the south side of the surge chamber cover are located the
annunciator panel, the rad monitor panel and the off-gas separator tank
level indicator. The majority of the system alams and diagnostics are
located here. They are discussed in detail in Section 2.2 of this

document.

Located on the east pool curb adjacent to the ion exchanger manifold is
the SDS off-gas blower and air filtration unit. The unit maintains a

negative pressure on all vented SDS ccmponents and provides suction on
the off-gas separator system. The blower exhaust is routed via ducting
south along the east Fuel Handling Building wall to where it ties into
the existing Fuel Handling Building ventilation system. Off-gas system
influent gamma radiation is monitored by CN-RE-VA-06 mounted on of f-gas

piping upstream of the filters.

Installed immediately gownstream of the olower, the off-gas sampling
unit (PING-1A) continuously mcnitors the off-gas effluent for airborne

radioactivity.

A cnemistry laboratory is located on the floor space immeoiately north
of the "B" spent fuel pool on the west side of the Fuel Handling
Building.

Operator and supervision work area is provided on the south ena of the
new fuel storage pit cover which is located on the east side of the

Fuel Handling Building, north of the "B" spent fuel pool.

-22 -



under the floor space occupied by the chemistry laboratory, at the next
lower floor level (305' elevation, 42' below the fuel pool operating
level) is located the SDS monitor tank system. This system consists of
two 12,000 gallon tanks, each 8 feet in diameter and 32 feet high with
associated pumps (2) and all related piping to effect recirculation,
sampling and ‘ransfer of the contents to storage tanks, back to SDS
feed tanks for reprocessing, to SDS for use as flush water, or as

staging tanks for EPICOR II processing.

flushing connections are provided on all of the manifolds and glove
boxes. Flush water can be processed water or demineralized water.
flushing is accomplished by attaching rubber hose from the flushing
water supply station to the flush connection on the component to be
flushed; a portable turbine flowmeter is also placed in-line with the
flushing operation. Flush water stations and air purge stations are
located within close proximity of all components which may require
water flush or air purge. All flush and purge connections are made via

Hansen quick disconnent couplings.

1.5.3 S0S Interfaces to Other

Electrical

All SDS electric power is tied into the Unit II BOP electrical
systems at distritution panel POP-6A, which is located at the
347'6" elevation of the Fuel Handling Building, and motor control
center 2-428 located at the 328' Elevation of the Auxiliary

Building.
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1.5.3.2

1.5.3.3

1.5.3.4

1.5.3.5

HVAC

The SDS MSA off-gas unit exhaust ducting penetrates the 347'-6"
elevation at an existing penetration. The ducting ties into
existing Fuel Handling Building ventilation ducting immeoiately

below that penetration st elevation 341'-2",

Demineralized %ater

The SDS demineralized water heager is tiea into the plant system
at valve DW-V-272 located under the east curb of "B" spent fuel
pool curb. An additional check valve, CN-V-DW-357, and isolation
valve, (N-V-DW-355, were added just downstream of DW-V-272 to
protect the plant demineralized water system.

Service Air

The service air tie-in to the SDS service air he3sger is at the
plant service air valve, SA-V-154, located adjacent to the
demineralizeo water system valve addressed in Section 1.5.3.3.

Instrument Air

The SDS instrument air tie-in is at the plant instrument air

valve, IA-V-175, located on the west siode of the fuel pool curb.
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1.5.3.6

1.5.3.7

EPICOR 11

SDS effluent water can be transferred to EPICOR 1I from either
the Reactor Coolant Bleed Tanks (RCBT), the Miscellaneous Waste
Holdup Tank (MWHT) or tne Monitor Tanks. The SDS effluent may be
directed to any of these tanks by selecting the appropriate
valving on the SDS transfer line at the 347'6" operating
elevation of the Fuel Handling Building. The SDS interface to
the MWHT is through valve SF-V-234 located under the east curb of
the "B" spent fuel pool. The SDS interface to the RCBT's is
through a spent fuel cooling line connection in the northzast
corner of the cask pit. This line connects to valve ¥ -v-158 at
the 305' elevation. Oouble isolation valves in the SDS transfer
line at the 347'6" elevation precede the plant isolation valves.
The SDS interfaces with the Monitor Tanks through installeo SDS
piping downstream of Isolation valve ON-V-FF-6B.

Processed water Tanks (PWST)

EPICOR II effluent is transferred to the PWST using the EPICOR II
transfer pump. The PWST's are tied to EPICOR II at valve
ALC-V-006. SDS effluent can also be transferred to the PWST"s
from the monitor tanks or from the RCBT's. The PWST system is
tied to the monitor tanks at valve Pn-V-39 which is located in

the Unit I/unit II corridor.
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1.5.3.8 WG-P-1 and Surface Suction Pumps

The pumps that can be used to punp the Reactor Building sump
water to the SDS feed tanks are tied to the SDS system upstream
of the Filter Manifold. WG-P-1 is part of the WG-~-6 task (Fuel
Pool Waste Storage System) and is described in Reference 1.2.2 of
this document. The surface suction system is described in

Apendix 12 of this document.

1.6 System Design Reguirements

1.6.1 General Design Requirements

l.6.1.1 The design basis considers the guidance in the following

documents:

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143, July 1978
l.6.1.1.2 U.S.N.R.C. Reg. Guide 1.140, March 1978
1.6.1.1.3 U.S.N.R.C. Reg. Guide 8.8
1.6.1.1.4 U.S.N.R.C. Code Guide 8.10
1.6.1.1.5 U.S. Code of Federal Regulations 10CFR20 App. B
1.6.1.1.6 U.S. OCode of Federal Regulations ]JOCFRS0

as imposed by Reg. Guide 1.143
1.6.1.1.7 U.S.N.R.C. Reg. Guide 1.21 dune 1974

1.6.1.1.8 ANSI/ASME N&5.2.15
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1.6.1.2

1.6.1.3

1.6:1.3.1

1.6.1.3.2

1.6.1.3.3

l.6.1.4

1.6.1%5

The process shall function in such a manner as to limit releases

to the enviromment and limit plant personnel exposures levels to
levels which are "as low as is reasonably achievable" in
accordance with 10CFR Part 50, 10CFR Part 20, Regulatory Guide
8.8 and TMI II Recovery Technical Specifications.

=——-a

The processing rate through the filters shall be 10 to 30 gpm.
The sand filters are designed to operate as shown on Figure 3.
Other filters are designed for operation with up to 20 psid above

clean filter differential pressure.

Process flow rate is 5 gpm per train 10 gpm total through the
zeolite beds and 10 gpm total through the cation vessels.
Process flow rate is a function of residence time, and can be

varied depending on the choice of resins.

Storage capacity of spent vessels is 60 vessels (not including

the processing stations).

The system is designed to facilitate decontamination and

decomnissioning to the maximum extent possible.

SDS pressure components are considered "Important to Safety".
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1.6.2 Process Piping Design Requirements

l.6.2.1

1.6.2.2

1.6.2.3

1.6.2.4

Piping is designed to ANSI 831.1 in accordance with the
requirements of Regulatory Guide 1.143. Welded construction has
been utilized to the maximum extent possible with butt weloing
utilized in anticipated high radiation level areas to minimize

"crud" traps.

The piping system has been designed for 150 psi 100°F service and
utilizes schedule 40, type 304 stainless steel pipe and fittings.

All instrument tubing systems communicating with process meoia
utilize type 304 welded stainless steel tubing and fitting.
Process instrumentation generally is not fitted with isolation
block valves as the instrumentation is designed to be maintenance

free over the service life of the system.

Pressure sensing instruments communicating with high activity
process fluids utilize liquid filled diaphragm isolation gevices
with filled capillary tubes communicating with the actual
pressure indicating device. This minimizes the possibility of
contaminated fluids entering the pressure indicator. The device

may be removed remotely for calibration or replacement.
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l.6.2.5

l.6.2.6

1.6.2.7

1.6.3

1.6:3.1

Valving in the proces:s stream is contained in enclosed, shielded

manifold boxes which are ventilated by the Off Gas handing unit
and have sumps which empty into either the Off Gas Separator Tank
or Feed Standpipe. Shielded access ports in the box are provided
for inspection and maintenance of the valves. Valves are
operated remotely utilizing reach rods (valve handle extensions)
which protrude through the shielding plugs. Process valving is

of the top entry type to facilitate maintenance and repair.

The process line pipe size is normally 1" based on the SDS Design
flow rate of 5 to 10 gpm. Other line sizes are based on service

requirements and function.

Piping runs which are not submerged or are not contained in
manifold box are shielded as necessary to yield maximum exposure
rates of 1 mr/hr general areas. In service radiation surveys are
conducted to insure that these 1imits are met. Additional local
shielding is added where required to elimate streaming and crud

buildup dose rates.

Ion Exchange Vessel and Filter Vessel Reguirements

Vessels are designed, fabricated and tested to the ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1, 1977 addendum

through Winter '78.
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1.6.3.1.1

1.6.3.2

1.6.3.3

1.6.3.4

1.6.3.5

l.6.4

l.6.4.1

The high integrity type 316L vessels will also be code stamped.

Filter vessels and lower activity ion exchange vessels are

designed to 150 psi, 100°F using type 304 stainless steel.

Zeolite ion exchange vessels are designed to 350 psig, 400°F
using type 316L stainless steel.

Zeolite vessels are designed to allow ease of removal of ion

exchange media for future disposal.

All vessels utilize Hanson quick disconnect fitting to allow

remote connection and discomnection.

Monitor Tank Reguirements

Monitor tanks are designed, built, and erected to API 650,

Appendix J except material is type 304L stainless steel.
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2.0 Detailed Description of the System

2.1 Components

2.1.1 Submerged Demineralization System Pumps

Submerged S.D.S. Feed Pump (CN-P-IXD1l). The feed pump

(CN-P-1IXD1) is located in the standpipe (WG-U-2) assoclated wit::
the four 15,000 gallon waste storage tanks (located in the Unit
#2 "A" fuel pool). It provides the capability to transfer liquid
waste from the upper level waste storage tanks (WG-T-2A through

20), through the SOS System for processing.

The pump 1s provided with a recirculation line, equipped with an
orifice, which prevents inadvertent operation of the pump at a
shutoff head. The recirculation line taps off of the pump
discharge line in the feed pump manifold, and empties back into
the twelve inch standpipe. The flow orifice provides for

recirculation flowrate of 15 gpm at a 208 foot head.

The pump is a submersible centrifugal Goulds pump with a capacity

of 30 gpm at 200 ft. total dynamic head. A pressure gage,
temperature element and flow meter are installed on the pump
discharge piping. The pressure gage and flow meter provide a

means of monitoring pump performance.
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The feed pump motor is rated at five HP and is powered from a 480
VAC MCC panel (PDP-6A). The pump is controlled from a local
control panel located near the feed pump standpipe (WG-U-2),
above the "A" fuel pool. Pump operation is controlled with a
start pushbutton, a stop pushbotton, and an auto/marual key
switch, all located on the local control panel. The start and
stop pusnbuttons control pump operation when the auto/manual key
switch is in either position. When the auto/manual key switch is
in auto, a low level switch which senses standpipe level, will

stop the feed pump on a low level (50%) in the standpipe (WG-U-2j.

Monitor Tank Transfer Pumps (P1A & P1B)

These pumps are two identical, electrical, mechanical seal
centrifugal Goulds pumps arranged in parallel. The system is
designed to operate using one pump, the second pump is an
installed spare. The pumps provide the capability to transfer
processed water to either the 12' standpipe (WG-U-2) for
reprocessing, the influent to Epicor II system, the Process water
Storage Tanks or the SDS flush header. In addition the pump
discharge can be directed back to the monitor tanks which allows
these contents to be recirculated prior to chemical analysis and
sampling. The pump is rated at 50 GPM with a total dynamic head
of 111 feet.
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Pump operation is controlled by start/stop pushbuttons located
locally at the pump starter on the 305' elevation and remotely in
control panel (SDS-LCP1) on the 347' elevation. A selector
switch is also installed which aligns the monitor tank transfer
pump to a particular monitor tank to allow the system to
automatically trip the tran-~fer pump in the event a monitor tank

low low level condition is experienced.

Off Cas Separator Bottoms Pump (CN-P-VAD4)

This pump, during normal operation, will automatically maintain
the level in the off gas separator tank within a preset band (78"
to 18"). In an automatic mode, pump operation will be controlled
by an electrical switch associated with the off gas separator
tank level indicator. The switch energizes the pump motor
controller when the tank level reaches 78". The pump then
operates, removing the separator tank contents, until the tank
level reaches eightéen inches, and the level switch de-energizes

the pumps motor controller.

The of f gas bottoms pump takes a suction on the of f gas moisture
separator tank well, and transfers the water to the feed tank
standpipe (WG-U-2) for processing through the Submerged

Oemineralizer System.



2.1.1.4

The off gas bottoms pump is a submersible centrifugal Goulds pump

powered by a 5 HP motor. It is capable of producing 30 gpm at a
55 ft. head. The pump, tank, and well are located in the "B"

spent fuel pool surge tank.

The control panel for the pump is mounted on a skid located above
the surge tank. An on/off/auto key switch is provided on the
panel to allow manual operation of the pump. During normal
operation, the switch will be placed in the automatic position.

The pump is powered from the SDS power panel (PDP~6R).

Off Gas Blower (CN-E-VAD5)

Submerged Demineralizer System Components (except for the monitor
tanks which vent directly to the Fuel Handling Building
ventilation System) are maintained under a slight vacuum by the
off gas blower. The blower is designed to exhaust 1000 cfm at a
nominal differential pressure of 12" of water vacuum. This
amount of differential pressure allow's for worst case pressure
losses through the filters due to a dirty prefilter and dirty
charcoal and HEPA filters of 0.5 and 2.0" of water vacuum,
respectively, while maintaining adequate vacuum in the off gas
header. The off gas blower is a fifteen inch, radial flow,
centrifugal type with single inlet unit. Suction and discharge
pressure gages are provided to monitor blower performance. The

motor is a 5 HP., 460 volts, 3 phase, 60 Hz unit powered from the .
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SO S Motor Control Center. The blower is mounted on the off gas

unit skid which is located near the east wall of the "B" spent
fuel pool. The blower is controlled with start/stop pushbuttons
located next to the oif gas blower. The blower discharges to the

Fuel Handling Building HVAC system.

Leakage Containment System Pump (CN-P-LCO6)

The leakage contaimment pump is designed to maintain an inward
flow of fuel pool water into the leakage containment boxes which
surround the SOS filters and demineralizers. The pump discharges
the pool water, and any leakage from the vessel fittings, to a

pair of parallel of ion exchangers and then to the fuel pool.

The leakage containment pump is a centrifugal pump which is
mounted on the catwalk between the "B" fuel pool and the cask
handling pool. The pump is driven by a three HP motor which is
powered from the SOS motor control center. It is controlled with
stop/start pushbuttons mounted on a pump control panel located
next to the pump. The pump takes suction on a common header
containing throttle valves which, through the use of manometers
located on the ion exchange rack operators platform where the
remote reach rods are also located, allow the flow thrcugh each
contairment box to be throttled to 10 gpm per box in use. The
design total flow through the pump is 100 gpm and is delivered as
50 gpm per leakage containment ion exchanger. The pump developes

120 gpm at 55 ft. total dynamic head.



2.1.1.6

RCS Manifolo, Hi Rad Filter Manifold and High Rad Sample Glove

Box Sump Pumps (CN-P-FLO7, CN-P-SA08 and ON-P-RC09)

These pumps are mounted locally in the Hi Rao filter Manifold, Hi
Rad Filter Sample Glove Box and the RCS Manifold. They provide
the capability to transfer liquid waste from the sumps of these
components to the feed tank standpipe (WG-U-2). The remaining
SDS component sumps, unlike those above, oo not need a similar
arrangement since they gravity drain to the off gas separator

tank or WG-U-2 standpipe (Feed Manifold only).

The sump pumps ON-P-SAD8B and (N-P-RCO9 are ioentical nutating
pumps with a capacity of 0.5 gpm at 81 feet of dynamic heao. Tre
sump pump ON-P-FLO7 is a magnetic drive 2 gear pump with a
capacity of 0.5 gpm at 95 psig.

The pumps will be operated automatically to maintain level in
these sumps within a preset band; This is accomplisheo by level
switches in each sump which energizes the pump when the water
level reaches 2 inches and ce-energizes the pump when the water
is removed. They are powered from panel MP-CN-1 which also has a

breaker to allow them to be de-energizeo manually.
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2.1.2 Submerged Demineralization System Tanks

2.1.2.1

Off Gas Separator Tank (CN-T-VAD2)

The moisture separator tank provides the capability of removing
large amounts of liquid from ventilation and drainage lines
associated with the Submerged Demineralization System. Drain
lines throughout the SOS (except for the monitor tanks, the feed
manifold and components discussed in 2.1.1.6 above which have a
separate drain arrangement) combine into a common drain header
that empties directly into the moisture separator tank.
ventilation lines from various SOS components (see Table 2)
combine to join a common header. The tank is a vertically
mounted stainless steel tank located (along with the off gas
bottoms pump standpipe) in the spent fuel pool surge tank. It is
36 inches in diameter, ten foot in length and has a capacity of
590 gallons.

The separator tank is vented to the off gas header. A demister
assembly is located in the top of the tank to remove moisture
from the tank's ventilated gases. The demister assembly has been
tested in accordance with USAEC report MSAR-61-45. Irt will be
capable of removing 99 percent of all free droplets of water,

down to one micron in diameter, without any visible carryover.
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2.1.2.2

A three inch drainline runs from the bottom of the tank to the

off gas bottoms pump standpipe (ON-U-VAOl). The standpipe is 16.
inches in diameter and 16 feet long. It houses the otf gas
bottoms pump (ON-P-VAD4).

The separator tank has a Barton type level instrument associated
with it. The meter reads from zero percent to 100 percent full
scale. The instrument also has a level control switch, which
controls off gas bottoms pump operation, and a high level switch,

which activates an alamm on high tank levels.

Submerged Demineralization System Monitor fanks (SDS-T-1A &

SDS-1-18)

The Monitor Tanks are two 12,000 gallon tanks designed for
collection and temporary storage of liquids that have been
processed through the Submerged Oemineralizer System. They have
also been installed with the intent to utilize them as a storage
location for SDS Flush Water. The Monitor Tanks along with other
components which comprise this system are describea further in
Appendix 14, The Monitor Tanks can be operated in the batch,
continuous feea, or bypass mode. In the batch mode the liquids
are stored in the tanks until an accurate semple of the tank's
contents are analyzed, and the disposition (based on sample
results) of the processed liquid is determined. Basea on the
sample results, the contents may be discharged to: 1) the feeo

pump standpipe (WG-U-2) for reprocessing, 2) to the processea
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water storage tanks, 3) to the SDS flush water supply header or

4) to the EPICOR II System. In the continuous feed mode the
tanks are used as surge tanks between the SAS and EPICOR 11
Systems. To inaintain tank level approximately constant, flow
rate in and out of the tank is kept identical. In the bypass
mode the SDS Processed Water bypasses the Monitor Tanks by being
transferred to either the Reactor Coolant Bleed Tanks or the
Miscellaneous Waste Holdup Tank. In this mode the Monitor Tanks

are used only as a source of SOS Flush Water.

The tanks are vertically mounted, stainless steel tanks, located
in the northwest comer of the Fuel Handling Building Model
Room. The monitor tanks are atmaspheric tanks built to AP1-650,
Appenoix J, and meet the design criteria set forth in Regulatory
Cuide 1.143.

The tanks are vented oirectly through a vent line to the Fuel
Handling Building Ventilation System. The influent line to each
tank is equipped with an automatic isolation valve, which stops
influent liquid flow when the level detector, associzted with the

tank, senses a high level (364").

Associatea with each tank is a Foxtoro type level detector. Its
meter inoication ranges from O to 400 inches full scale. Threse
level oetectors also provide high/low level signals to shut the
tank influent automatic isolation valve on high level ano to stop

the monitor tank transfer pump on low level (6"). In aadition,
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these signals also feed the SOS alarm panel to alert the operator
in the event that any of these conditions exist. Prior to
transferring of processed liquids storec in the monitor tanks,
the tank contents are recirculated using one of the two monitor
tank transfer pumps through eductors to insure proper mixing.

The valves and piping are set up to allow either tank to be
recirculated using either pump or it is possible to set up

simultaneous, independent recirculation of both tanks.

2.1.3 Filtration/Demineralization Units

2.1.3.1

2.1.3.1.1

Submerged Demineralizer System Prefilter and Final Filter

The prefilter ana final filter are the first process vessels of
the Submergea Demineralizer System. They are used to remove
debris and suspended solios from the untreatea Raoioactive Waste
Water. The SDS utilizes two types of prefilter ana final filter
vessels. This allows for either a Cuno Cartrioge or sand
filtration media to be employed. A description of each type is

discussed below.

Cuno - _ Prefilter

The cuno cartrioge prefilter unit is a stainless steel, type 304,
vessel, with approximately 10 cubic feet of volume. The vessel,
ircluding the male half of the guick oisconnect, is 4 feet, 5 1/2
inches in height and 2 feet outside diameter. The top of the
vessel has four male Hansen disconnect fittings; an inlet nozzle,
an outlet nozzle, a vent nozzle, and a dewatering nozzle.
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within the vessel is an enclosed area, constructed of 16 gage

perforated plate. This cylindrical column constitutes the
initial filtering unit of the prefilter vessel. The inlet nozzle
consists of an open ended pipe equipped with (2) two internal
ball check valves. The nozzle is located outside of tte enclosed
area, between the perforated plate ang the prefilter vessei

wall. The inlet nozzle extends down into the vessel
approximately one-half the height of the vessel. The inlet
Hansen quick disconnect is a non-check valve design to prevent
plugging from debris in the waste water. The inlet nozzle is
equipped with two ball check valves which prevent a reverse flow
of water out of the vessel when the vessel is disconnectea from

the process stream.

Contained within the enclosed cavity formed by the perforated
plate is a network of fifteen, 125 micron cuno filter

cartridges. The opening st the upper end of each filter seals
around a nozzle which empties into an outlet header. The opening
at the lower end of the filter is pluggea. The cartrioges are
supported by sorings (on the bottom) which aig in sealing the

upper opening around the outlet nozzles. :

The prefilter assembly is also equipped with a dewatering leg and
a vent nozzle. The dewatering leg consists of a 1/2 inch
stainless steel pipe, extending from the bottom center of the
filter, around the outside of the perforated plate, anc out the
top of the vessel. It temminates with the male half of a Hansen
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quick disconnect. The vent consists of a short nipple (with the

male half of a Hansen quick aisconnect attached to the end)

welded around an opening in the top of the vessel.

GQuno Cartridge Final Filter

The Cuno Cartridge Final Filter Vessel shell is identical to the
cuno cartridge prefilter vessel shell. It is a Stainless steel,
type 304 vessel with approximately ten cubic feet of volume. The
vessel, including the male half of the quick disconnecis, is 4
feet 5 1/2 inches in height ana two feet outsioe diameter. The
top of the tank has four male quick disconnect fittings, an inlet

nozzle, an outlet nozzle, a vent nozzle, and a oewatering nozzle

Arranged within the filter are three concentric circles of 10
micton "Cuno® filters totaling thirty cartridges. The cartriages
are mounted in the final filter in the same manner as they are
mounted in the prefilter. A spring on the bottom seals the

"cuno" filter against the effluent header nozzles.

The final filter inlet nozzle is a short nipple with the male
half of a Hansen quick disconnect welded to it. The other end of
the nipple is welded around an opening in the top of the vessel.
The filter vent nozzle is constructed the same as the inlet

nozzle.
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The outlet nozzle is a short run of pipe extending from the

filter effluent header, through the top of the vessel and enaing
with a male quick disconnect. The dewatering leg is a 1/2 inch
pipe which runs from the bottom center of the vessel, up through
the vessel, 8 inches from the vessel centerline. The line
penetrates the top of the vessel, and ends with a male quick

disconnect .

The flow path through the filter is as follows: the water enters
the vessel through the inlet nozzle and flows down and around the
Cuno filters. The water then passes through the cartrioge and

leaves the vessel through the outlet nozzle.

Because pluggirg of the inlet Johnson screens occurred in the
sand filters, all sand filters of the 304 stainless steel type
after the initial pair have the spray headers moaifieo. The
spray ring on these headers has three 0.5 inch holes drilled on
the top side to allow flow if the Johnson screens plug.

Also a special series of 316L vessels fabricated by Buffalo Tank
Company were procured which have specially designed spray heaoers
to allow high flow rates. These vessels are identical to other
316L zeolite ion exchanger vessels in every respect except for
spray header design. The spray headers in these vessels do not
contain Johnson screens. These vessels are for use as sand
filters ano leakage containment ion exchangers where unrestricted

flows of greater than 10 GFM are requirea.
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2.1.3.1.3

Sand Prefilter and Final Filter

The sanc prefilter and final filter consist of two layers of sand
contained in a stainless steel, type 304 vessel, identical in
size to the cuno cartridge prefilter and final filter vessels (4

feet, 5 1/2 inches in height and 2 feet in diameter).

The vessel is equipped with four nozzles on the top. Three
nozzles temminate with the male half of a 1 1/2 inch Hansen quick
aisconnect. The fourth is a three inch fitting with a screweo
pipe cap closure. The filtration media consist of 200 pounds of
0.85 millimeter sand and 700 pounds of 0.45 millimeter sano in
two separate layers. Approximately 6 pounds of 2 millimeter
borosilicate glass with a nominal boron concentration of 22
percent is added uniformly to the sand filled protion of the
filter, for reactivity control. These filters remove suspendeo

solios in a range of 20 to 30 microns in size.

The inlet nozzle is a short run of pipe, which extenas from the
quick aisconnect, down into the vescel, ana empties into a spray
ring. The ring i, a 1 1/2 inch pipe rolled into a 12 inch

diameter ring, located horizentally near the top of the vessel.

There are six 5/16 inch diameter holes arilled through the bottom
of the ring. The holes are covered by a one inch long 3/4 inch
diameter, .007 inch screen cup (Johnson screen), which is welded

arouno the hole.
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The vent nozzle is a short nipple welded around a hole in the top
of the vessel. A three inch in diameter, .007 inch screen cwp is
weloed around the hole on the inside of the vessel as a sand

retaining device.

The outlet line from the vessel serves two purposes. It is the
nomal outlet line, and it serves as a dewatering leg. The
outlet line is a 1 1/2 inch straight pipe which extenaos from just
off the vessel bottom, up through the center of the vessel and
penetrates the top of the vessel. The bottom ena of the pipe is
enclosed within a screened area, which act as a sand retaining

screen.

The fourth nozzle on the vessel Is used as an access opening. It
i{s a three inch nozzle weldea arouno an opening in the top of the

vessel. The nipple is cappeda with a three inch screweu pipe cap.

The influent water enters the vessel through the inlet nozzle.
Water sprays out into the sand media from the spray ring holes.
The water is forced down through the media, and up through the

outlet line where it leaves the vessel.

Both the prefilter ana the final filter, when installed in the
system, will set inside a secongary containment lacateo
underwater at the south end of the "B" fuel pool. The purpose of
the seconoary containment is to collect any leakage which might
be present from the fittings assocliated with the vessel, ana to
provide suwport for the filter vessel.
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Pressure instruments have been installed in the system to monitor

filter performance. There are pressure gages located on the
influent and effluent lines to allow the operator to monitor the
pressure the filter is subjected to, and the pressure drop across
each filter. Allowable sand filter differential pressure is

shown on Figure 3.

Submerged Demineralization System Post Filter

The post filter is the third filtration unit in the SDS. The
filter is used to remove any resin fines which escape through the
resin retention screens contained in each ion exchanger vessel.
It is located at the south end of the Fuel Pool deck just east of
the high Rad Filter Glove Box. In the system, the post filter is

positioned on the effluent side of the cation vessels.

The post filter unit consists of a filter housing which contains
a replaceable cartridge filter. The housing is constructed of
3716 inch 304 stainless steel, and is 7 inches in diameter by 25
7/16 inches in height and mounted on a 16 inch high support. The
top of the housing is equi,.ped with a 1id to allow for
installation and replacement of the filter. Consistent with the
remainger of the SOS system the housing is designed for 150 psig
and 100°F, The filter is mounted inside the housing and is 21
5/16 irches in height by 6 3/4 inches in diameter. It is
constructed of epoxy impregnated cellulose fiber media with

stainless steel supports. It is built with a particle removal
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capability of 0.45 micron nominal at a 98% efficiency and 3.00
micron absolute. The filter is designea for a clean filter
pressure drop of 12 psig at 20 GPM and a maximum flow rate of 150
G, The filter is located within a lead shield.

Differential pressure, flow and radiation getection
instrumentation have been installed in the system to monitor
filter perfommarce. 1lhe differential pressure gage is used to
indicate the pressture drop across the filter, the turbine flow
meter is used to monitor effluent flow rate and total volume
processed. The radiation detector is positioned next to the
filter to monitor the radioactive loading on the filter. At a
differential pressure of 25 psig and/or a filter rac.ation level
of 2R/hr, the filter is considered depleted ano will be
changed-out .

Leakage Containment Ion Exchange Vessels

Leakage containment ion exchange beds are cont_aineo in a standard

vessel, identical in size to the sano filtration unit vessels, (4

feet, 5 1/2 inches in height and 2 feet in diameter).

These vessels are equipped (as are the filtration vessels) with
four nozzles on the top. Three nozzles terminate with the male
half of a 1 1/2 inch Hansen quick disconnect. The fourth is a

three inch fitting with a screwed pipe cape closure.

(Reset)



The inlet nozzle is a short run of pipe, which extends from the

quick disconnect, down into the vessel, ano empties into a spray
ring. The ring is a 1 1/2 inch pipe rolled into a 12 inch
diameter ring, located horizontally near the top of the vessel.

There are six 5/16 inch diameter holes drilled through the bottom
of the rirg. The holes are covered by a one inch long 3/4 inch
diameter, .007 inch screen cup (Johnson screen), which is welded

arcuna the hole.

The vent nozzle is a short nipple weloed around a hole in the top
of the vessel. A three inch in diameter, .007 inch screen cup is
weloeo around the hole on the inside of the vessel as a sang

retaining device.

The outlet line from the vessel serves two purposes. It is the
nomal outlet line, and it serves as a dewatering leg. The
outlet line is a 1 1/2 inch straight pipe which extenas from just
off the vessel bottom, up through the center of the vessel and
penetrates the top of the vessel. The bottom end of the pipe is
enclosed within a screened area, which act as a sano retaining

screen.

The fourth nozzle on the vessel is useo as an access openirg. It
is a three inch nozzle welded around an opening in the top of the
vessel. The nipple is capped with a three inch screwed pipe cap.
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The influent water enters the vessel through the inlet nozzle.

water sprays out into the sand media from the spray ring holes.
The water is forced down through the media, and up through the

outlet line where it leaves the vessel.

The leakage containment ion exchangers will also be enclosed by a
secondary containment, however, the containments will not have
covers on them like the zeolite vessel containments. They will

be located at the center of the north end of the "B" fuel pool.

The ion exchange vessels are provideo with pressure gages on the
influent and effluent lines. The gauges are useo by the operator
to monitor pressure drops across the ion exchange medias. Curie
loacing will be calculated from sampling results of the influent
and ef fluent samples from each vessel in the process train.
Because flow restriction caused by piuggea Johnson Screens
occurred in leakage containment vessels, the 304 stainless steel
vessels have modified spray headers. The spray ring on these
headers has three 0.5 inch holes drilled on the top side te 3llow
flow if the Johnson Screens plug. The modified Buffalo Vessels
addressed in Section 2.1.3.1.3, also may be used as leakage

containment vessels.
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2.1.3.4

2eolite and Cation Ion Vessels

The zeolite and cation ion exchange beds are 4 feet, 5 1/2 inches
in height and 2 feet in diameter. These vessels are high
integrity 316L stainless steel, designed to withstano 350 gsig at
400°F and have 3/8" thick walls.

Each of these vessels are equipped with five (5) nozzles on the
upper head. Three of these are 1 1/2 inch nominal pipe size
fitted with the male halt of a 1 1/2 inch Hansen quick gisconnect
fitting. The other two are 3 inches (nominal pipe size) and

closeoc with standard, gasketed bolt-on flanges.

The inlet nozzle is a short nipple extenaing from the Hansen
cowpling into the vessel then leading to a spicer-type inlet
spray header. There are four spray outlets each temminating in a
3% 0D Johnson screen, 1 1/2 inches in length with a gap size of
0.006 inches. At the inlet to each screen a 0.32 inch drilled

passage assures the proper distributing at each outlet.

The vent nozzle is a short 1 1/2 inch (NPS) nipple extending

through the top of the vessel. A three inch aiameter, .007 inch
screen cup is welded around the pipe on the inside of the vessel
as a resin retaining measure and the outside end is provicea with

a 1l 1/2 inch male Hansen fitting.
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The outlet line consists of three 1 1/2 inch (NPS) segments, two
of these are straight stainless steel pipe segments and the third
is a 24 inch long flexible convoluted stainless steel hose
connecting the pipe segments. The flexible portion allows for
differential heating of the vessel components. The bottom pipe
segment extends from 1/6 inch from the bottom of the liner,
through an inverted 6 inch 0D Johnson screen (0.007 gap) to mate
with the hose. The screen is welded to the outlet pipe segment
and the vessel head to form a sealed area and thus act as a resin

retainer to prevent zeolite escape from the bed.

The two 3 inch nozzles on the vessel head are usec for general
vessel access and loading and unloading the ion exchanger media.
Each is constructed of a short 3 inch schedule 160 pipe welaea to
the vessel head and provided with a standard ANSI flanged
closure. Each blind flange is drilled and tapped for a 1/4 inch
NPT vent connection. Stainless steel, 1/4" flexible tubing is
attached to the one blind flange for venting vessels of
raaiolysis gases during storage. A 3/4" 00 Johnson .007 inch
screen cuwp, one irch in length is welded to the inner sice of
each blind flange to prevent resin fines from entering the vent
line.

These vessels will be located (when installea in the system) in
secondary containments that are the same as those used with the
prefilter and final filter. The leakage contairment pump takes a

suction off the bottom of all the containments and draws any
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leakage from the vessel fittings along with pool water down
through the containment to the pump and discharges through the
leakage containment ion exchangers back into the pool. These

vessels are located along the east wall of the “B" fuel pool.

2.1.4 Manifold Containments

2.1.4.1

Hi Rad Filter Manifold Containment

A majority of the valves, instruments, ano piping runs,
associated with the prefilter ana final filter form the filter
manifold which is housed in a shieldeg, ventilateo containment.
This manifold is located on the cask support platfom at the
south end of the "B" Tuel pool.

The containment i{s 3 feet, 6 inches wide, 6 feet 10 inches long
and 1 foot 10 irches deep. It is constructeo from 3/16 inch
thick stainless steel plates ano frames. Shielding is provided
on the outside of the containment, on the top ang sices. The
bottom of the containment is sloped to one eno for drainage. Any
collected fluids will energize ON-LE-FLO6, activate the local
alam and i{nitiate sump pump 527-G-07, which punps the water back
to the wWG-U-2 standpipe. The containment box is ventilated and
maintaineo st a negative pressure by the SOS Off Gas System. The
intake and extiaust connections are 2 irch lines locateu at
opposite sioces of the contairmment box. Access ports are provided

in manifolo containments for maintenance of the valves ano
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instruments and are shielded with lead blocks. Valve ~neration
will be performed using reach rods which pratrude through the top
shield. All reach rods for manifold containments utilize lead
collars under the lead block which cover the six inch diameter

access holes. This feature prevents streaming at the valve stems.

Feed Manifold Containment

valves, piping, and instruments associateo with the feed pump are
houseo in a ventilated containment. This manifold is locateo in
the rorthwest cormer of the "A" fuel pool, next to the SDS Feed

tank stanopipe (WG-U-2).

The containment is approximately 4 feet 9 inches long, 2 feet 2
inches wide, and 1 feet 9 insches deep. It is constructed of 3/16
irch stainless steel plates and support frames. Lead shielding
is provided on the sides and top of the containment. A
carbonsteel blook, 5 inches thick, 4 feet 9 inches long, ano 2
feet 2 inches wide, is used as a top and shield for the
containment. Ventilation intake ana exhaust lines are provicea
at opposite enos of the contaimment. The containment is
ventilated ang maintained at a negative pressure by the SOS off
gas system. The bottom of the containment is sloped to one end
for drainage toward the drain line which gravity drains to the
feed pump standpipe (WG-U-2).

- 53 -



2.1.4.3

The containment houses a pressure instrument, temperature
detector and a flow element. The feeo pump discharge valve, feea
punp recirculation valve, ano manifold flushing valves are

operated froa this containment.

Ion Manifold Containment

The ion exchange manifold conteinment houses valves, piping, ano
instruments associated with the fon exchange process train. The
manifola is located on the walkway between the "8'" fuel pool, ano

the "B" spent fuel pnol surge tank.

Tne containment is 13 feet 3 inches long, 3 feet 6 inches wide
and 2 feet 4 inches deep. It is constructe3s of 3/16 inch
stainless steel plating and reinforced with stainless steel

supports.

The containment is divioed into two sections, a high level
section and a low level section. Piping runs and associated
equipment, subjected to waste which has not been processeo

through a 2eolite train, are located in the high level area.

The south ena of the containment box has an external shielded
chimney which overchanges the "B" fuel pool wall ano descends to
the water surface ang is partially submergeo underwater. Wwith
the exception of sampling ano flushing lines, piping enters the
containment underwater (into this dropoff) for shieloing

considerations.
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A one inch thidk carbon steel plate covers the low level area and
a five inch thidk carbon steel plate covers the high level area.
The sides and top of the containment are shielded with leac

according to the radiation levels estimated to exist.

The containment is ventilated and maintaineo at a negative
pressure by the SOS Off Gas System. Liquio leakage and gravity
arains to the moisture separator tank. The air intake nozzle is
located in the low level end; and the exhaust is in the high
level end of the manifold.

Reactor Coolant System Cleanup Manifold

The RCS cleanup manifold was developeo in oroer to establish
tie-in points in the SOS System which can enable it to process
the Reactor Coolant System via a direct tie-in through mini-decay
heat or another appropriate system. The RCS cleanup manifold is
located on the south-east corner of the SOS cask support platform.

The RCS cleanup manifold is four feet wide, four feet lcng ano
two feet high. The manifold is ventilatea ano maintained at a
negative pressure by the SDS Off Gas System, ana su:p liquid
accunulations are pumped to the WG-U-2 stanopipe by an aqtomatic
level controlled sump punp. The manifold is shielded and the
valves are operated from outside of the containment using reach
roos. Valve and instrument access holes anc reach rod shielding
is accomplished using the techniques describea for the other

manifolas.
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2.1.5 Off as and

2.1.5.1

Off Gas Heater

The 9 KW off gas heater is provided to gecrease the relative
humidity of the gases to insure proper operation of the
prefilter, HEPA filters and charcoal aosorption bed.

During normal operation, the off gas heater cycles on and off
automatically to control the air temperature downstream of the
heater at 122°F by means of a temperature element sensor. This
temperature element sensor also supplies the signal which
activates a high temperature alarm which alerts the operator in
the event heater effluent air temperature reaches 200°F. To
further protect the heater the unit is also equipped with both an
Auto and Marual Reset heater effluent high temperature cutout
which interrupts power automatically to the heater at 285 + 15°F
ana 320 + 15°, respectively.

Temperature element sensors are also installed on the off gas
unit at the heater influent and charcoal adsorber effluent.
These inoications allow the operator to monitor the heater
performarce relative to maintaining relative humidity less than
70% leaving the adsorber stage. A temperature rise in excess of
11°¢F ensures that this condition is present even if air enterimg
the unit is at 100X relative humidity. A flow indicator, also

mounted on the heater influent line, allows the operator to

- 56 - 3/83
(Reset)



2.1.5.2

verify that air flow between 650 to 1000 O°FM is present for

heater operation.

An interlock is installed in the heater controller which prevents

heater operation if the off gas blower circuitry is deenergized.

Off Gas System Filters

Exhaust gases, from components ventilated by the Vent and Drain
System, will pass through four filters in the off gas System
before being exhausted to the plant vent stack. The four filters
consist of a roughing filter, two HEPA filters, and a charcoal

adsorber.

All four filters are equipped with differential pressure
odetectors. These instruments allow the operator to monitor
filter loading, and determine when a filter needs replacing uue
to crud buildup. Test connections are also provided on the
influent and effluent side of each filter. The HEPA and charcoal
filters will be OOP and Freon tested, respectively, after the off
gas filterimg units are installed in the SDS. These filter types
will pe retested when replaced. Testing is performed in

accordance with Regulatory Guide 1.140.
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In adoition, an inline bypass filter has also been installed to

pretreat air coming from the fuel pool waste storage system feed
tanks ano feed pump standpipe. This was incorporated to reduce
contamination of the SDS off gas header created by airborne

radioactivity coming off these interfacing system components.

The roughing filter is a waterproof, fiberglass type filter,
compatible with the air stream. The filter is designed to
withstand a pressure drop of 8 inches W.G., either new, wet or
loaded with dust, for at least 15 minutes without gamage. At a
differential pressure of 0.5 inches W.G. or a radiation level of
100 mR/hr at contact with the filter housing, the filter will be

replaced.

There are two HEPA filters installeo in the off gas unit designea
to be 99.97 percent efficient for particles down to 0.3 microns
in size. The filters are 24 inches by 24 irches square and 11
/2 inches deep. The filter medium is principally inorganic
fiber. Organic fibers will not exceed 5 percent. At a
differential pressure of 2 inch w.G. or a radiation level of 100
mR/hr at contact with the filter housing, the filter will be
replaced. The system also utilizes a charcoal adsorber bed for
the removal of radioactive iodine. This adsorber filter ha¢ the

same replacement requircments as those of the HEPA filters.
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The bypass filter is an inline filtration arrangement which is
erclosed in a 4 3/4 inch diamecer by 13 1/2 inch high housing.
The filter is designed for a removal rating of 0.20 micron
noninal and 0.60 micron absolute. At a radiation level of 6 R/hr
on contact with the filter housing the filter will be replaced.

Stored Vessel Manifold

A venting manifold is provided for exhausting gases generateo in
the stored ion exchange vessels after these vessels have been
dewatereo. This manifold consists of a 1" diameter stainless
steel pipe approximately 26' long containing 60-3/8" nipples,
with caps, on 4" centers. It is located above the spent vessel
storage racks on the west side of fuel pool "B", level with the
floor elevation, running north and south. On the south end of
the manifold it ties into a 2" diameter stainless steel pipe
(L527-80-2) which connects to the off-gas filtration unit. The
north and of the manifold contains a Dollinger Air Filter which
provides an air sweep for the prevention of gas build-up in the
venting manifold. The vessels are connecteo to the manifolo by a
174" diameter flexible stainless steel hose 25'-6" long.
Provisions are also made for connecting a non-dewatered vessel
into the manifcld. This is accomplished by inserting a 0-400 psi
pressure gauge and ball valve on the vent manifold nipple and

then connecting the vessel vent line to the gauge.
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2.1.6 valves

2.1.6.1 Ion Manifold Influent Automatic Isolation

valve

The automatic isolation valve is a 1 1/2 inch solenoid operated
ball valve. It is located in the high activity area of the
submerged ion exchange manifold containment, at the north end of
the "B" fuel pool.

The valve incorporates an automatic shutdown function to precluce
the consequences of adverse conditions from occuring which might
gamage equipment and/or cause injury to personnel. Feeo
Isolation valve (ON-V-IX-24) is controlled from the Feed Shutdown
System Relay Panel (RP-1). The "Auto-Trip" selector switch in
the "Auto" position energizes the Feed Isolation valve Soclenoio
valve (CN-Uv-IX24) admitting air to CN-V-IX24 to open, providing
a trip signal is not present. Trip signals from Off-Gas Header
Influent Pressure High High Switch (CN-PISH-VA28), IX Manifola
Effluent in Line Radiation Migh (ON-RSH-IX04), or Leakage
Containment System Influent Radiation High (ON-RSH-LCO5)
deenergize ON-UY-IX24, and IX Manifold General Area Radiation
High (ON-RAH-1X03) deenergizes CN-UY-IX24 on an adjustable 5 to
50 second time delay. Instantaneous closure is affected by
placing the "Auto-Trip" selector switch in the "Trip" position,
or upon loss of power to either RP-1 or the solenoid valve or

upon loss of air to the solenoid valve.
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2.1.6.2

2.1.7

Monitoring Tank Fill Isolation Valves

The Monitor Tank fill isolation valves, S0S-V-002R and
SDS-v-0028, are designed to automatically isolate the monitoring

tanks if the tanks are filled above a pre-set level.

Dewatering Station

The dewatering station is located in the cask pit at the north
end of the Uhit 2 Spent Fuel Pool. It consists of two
containment boxes positioned underwater, one for filter vessels
and one for ion exchange vessels, along with associated piping,
valves and instrumention. Shielding is proviced by the Spent
Fuel Pool water and by utilizing lead shielding on pipe runs
above water goirg to the off gas separaior tank. The dewatering
containment boxes are not connectea to the leakage containment

system.

The purpose of the dewatering station is to dewater filter and
ion-exchange vessels by the use of air or nitrogen in preparation

for shipment.

The dewatering process involves passing a constant air or
nitrogen flow through the spent vessel for a fixed amount of
time. Wnhen nitrogen is used as a dewaterirg gas, the nitrogen is
supplied by a 200 ft3, 2200 psig bottle. To preclude

overpressurization of the system the nitrogen supply is connected
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to the dewatering station through special piping equipped with a

relief valve.

The spent filter and ion-exchange vessels can be dewatereo prior
to starage in Spent Fuel Pool "B" or shipment to interim storage
elsewhere on Three Mile Island. When it is decioeo to move the

vessels from the Spent Fuel Pool "B", they will be dewatered and
ihen loaded underwater into an appropriate shipping cask prior to

removal.

2.1.8 Remote and Tools

2.1.8.1

Hansen Connect/Disconnect Tools

The Hansen Connect/Disconnect tools are fabricated from stainless
steel and are mounted on the Ion Exchanger, Filter, Leakage

Containment and Dewatering Station racks.

Operation is achieved by a mechanism that disengages a 1 1/72"
stainless steel female Hansen coupling, ano couwples it to al

172" male Hansen attached to the lon Exchanger or Filter vessel.

Each vessel has three (3) nozzles associated with SOS operation:
inlet, outlet and vent, and each nozzle has a separate tool to
connect the sppropriate hose to the corresponding vessel nozzle.
The coupling operation is performed from approximately twenty

(20) feet away from the vessel from the operators work platform
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2.1.8.2

2.1.8.2.1

located at each station. The platforms are located appro.imately
(2) two feet above the pool water level. A quarter ton electric
hoist is provioed on a monorail overhead for ease of lifting, ano

lowering the tools into position.

These tools provice the means of remotely coupling and uncowpling
filter and exchanger vessel connections while keeping radiation

exposure to the operator to a minimum.

The Dewatering Station utilizes two (2) tools per vessel, an
inlet air connection and an outlet connection that directs

effluent to the off gas separator tank.

and Filter vessel and Tools

Vessel Tool: The unspent vessel lifting tool is
constructed from stainless steel. It consists of two (2) J-hooks
which pivot and are attached to.a 1lifting shaft. The hooks are
aligned with the vessel by a guide am that fits into a notch in
the vessel upper skirt. The tool also has a set of guide amms to
position the vessel properly in the containment box. These amms
have guides of two different sizes that mate with slots of
carresponcing sizes in the containment boxes and storage racks,
to insure correct orientation of the vessel nozzles when placed
in a containment box; additionally the Tool and Fuel Fool deck

are marked with arrows which are positioneo in the. same direction.
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The bottom of the containment boxes also utilize a guide assembly
which mates with the bottom of the vessel to keep the vessel from

rotating or tipping after the handling tool is released.

The Fuel Handling Building Overhead Crane is used to manipulate
the 1ifting tool.

The J-hooks are engaged manually into 1lifting lugs weloed to the
vessel upper skirt at the pool curb prior to lowering the vessel
into the pool. Disengagement occurs once the vessel is

positioned and its weight is releaseo from the tool. The weight
of the hook itself allows the hook to drop clear of the 1lifting

lug and the tool can be removed.

A spring actuated locking mechanism located on the J-hooks keeps
the vessel from inadvertently disengaging the hooks if the ves.el
is accioently bunped. The locking device is unlatcheo manually

from above the water surface by means of a pull cable.

This tool is used only for loading unspent Exchanger and filter
vessels into containment boxes. The manual latching requirement
precluces the use of the tool for the movement of spent vessels.
when not in use it is storead in the cask pit on the yoke hanger
assembly.
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2.1.8.2.3

Vessel Tool: The spent vessel tool is basically identical

to the unspent tool with the following differences:

a)

b)

c)

This tool 1s used to move spent vessels from containment box
to containment box, or to a storage rack, or to the
Dewatering Station for dewatering, or to the Shipping Cask

for removal from the pool.

The 1ifting shaft i1s longer to prevent inadvertent 1lifting
of a spent vessel too near the surface of the pool. The
shaft is long enough such that when the crane hook is at its
top travel, the vessel will remain submerged and property

shielded.

The J-hooks are engaged and disengageo using air operated
cylinders. The locking mechanism is spring loaded and must

be unlatched manually.

This tool 1s also stored in the cask pit on the yoke hanger

assembly when not in use.

Alternate Vessel Tool

Operating experience with S0S necessitatea oesin and fabrication

of an alternate spent vessel 1ifting tool for two reasons; 1)

leakage contalnment vessels are not highly loaced and are removed

from the pool for resin changeout, and 2) in the geep storage
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location, delatching problems tended to off center some vessels
since the storage locations, unlike the protessing locations, do

not have guide assemblies in the bottom.

The original spent vessel tool could not be used to remove
leakage containment vessels since it was desinged to prevent
1ifting of highly loaded vessels from the pool and out of the
water shieloing. The original tool also centered inside the
container cubicle and not on the vessel thus making retrieval of

an off center vessel impossible.

The alternate retrieval tool is identical to the original tool
except in length and the method of centering on the vessel. The
length is shorter to allow retrieval of leakage containment ion
exchangers and the tool has been redesigned to center on the
center nozzle of the vessels; allowing retrieval of off center

vessels.

Because the vessel movement tools have become bent during use all
vessel handling tools have replaceable spool pieces at the bottom
end, which when they are bent may be replaced. The bottom end of
the tool can also be replaced if damaged. The alternate spent
vessel tool bottom assembly can be removeo from the short version
and placed on the long version for handling of highly loaded

vessels safely.
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2.1.8.3 Tool

The recovery tool is fabricated from stainless flanged pipe
sections which serve to allow the length of the tool to be

altered necessary by adding or deleting pipe sections.

The tool is manipulated by the Fuel Handling Building Overhead
Crane or can be attached to one of the 1/4 ton hoists located on

each rack for Hansen tool manipulation.

There are three (3) attachments associated with the recovery
tool, two (2) types of J-hooks and a flexible hose handling -

attacrment.

This tool is a general recovery tool to be used for miscellaneous
recovery and manipulation which may arise during the course of

operation.

2.1.8.4 Moveablie vessel Rack Device

The moveable spent rack lifting device is constructed from carbon
steel with stainless steel locking pins. The pins are engaged

and disengaged by air actusted cylingers.

The device is manipulateo using the Fuel Handling Building
overtead crane and is used to 1ift and position the four (4)

moveable spent storage racks.
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2.1.8.5

2.1.8.6

2.1.8.7

Vessel Nozzle Tool

The nozzle plugging tool is constructed of stainless steel. It
consists of a mechanism for remotely placing a plug in the 1 1/2"
male Hansen on the vessels. Once the plug is in place, the tool

releases and disengages from the plug.

This tool is manipulated using the Fuel Handling &wilding

Overhead Crane and is operated manually.

Pressure Instrument Removal Tool

The aoiaphragm removal tool is fabricated from carbon steel bar
stock and is manipulated manually. It is used to remotely loosen
the diaphragm of the Ashcroft pressure inoicators locateo in
manifold boxes and glove boxes for maintenance, removal or

replacement.

vent Hose Tools

The vent hose handling tools consist of four specific tools each
of which are twenty-four feet in length, constructed of stainless
steel pipe and having different end fitting. Their function is
to allow stored spent ion exchanger vessels vent hoses to be
raised and lowered out of Fuel Pool "B", thus allowing these
vessels to be vented. This venting operation is necessary to

eliminate any pressure buildup insice these vessels due to
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radiological decomposition of water held by the spent zeolite. A
description of each tool type and their function is presented

below:

(a) J-hook Tool

This tool is used to 1ift the spent ion exchanger vessel
vent hose from its position on top of the vessel to above
the Fuel Pool "8" water level. From this location the vent
hose is manually connected to the SDS vent header and the
valve on the vent hose cycled. The tool consists of a

stainless steel pipe with a J-hook eno fitting.

(b) ©Oouble J-hook Tool

This tool is used to assist in guiding the vent hose in
place on top of the spent ion exchanger vessel as it is
lowered into Fuel Pool "B". The tool consists of a
stainless steel pipe with two J-hooks each in opposite
direction as an end fitting. This design allows the vent

hose to be held securely during this lower operation.

(c) Inverted Y Tool

This tool {s used to position and hold the vent hose in

place on t = * “he spent ion exchanger vessel as the vent

hose {s 2 Fuel Pool "B". The tool consists of a
stainless ipe with an inverted Y end fitting.
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2.1.9

(d) Retainer Tool

This tool is used to hold the vent hose as it is lowered
into Fuel Pool '"B" and to clip the vent hose retainer clip
on the top of the spent ion exchanger vessel. The tool
consists of a stainless steel pipe with a threaded male end

fitLlig which mates to the retainer clip on the vent hose.

All of these tools are manipulated by the operator manually. In
the case of the Retainer Clip Tool it is supporteag by the Fuel
Handling Building overhead crane during the lower operation of

the vent hose.

Devices

Sampling of the SDS process stream is accomplishea by utilizing
three sample boxes. These devices provide central locations
where intermediate and high level radioactive samples can be

taken for evaluating the system performance. They are:

13 Hi Rag Filter Sample Glove Box
2. Hi Rad Feed Sample Box

3. Intermediate Level Sample Glove Box
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2.1.9.1

In addition, samples can also be taken at other SDS locations
which handle low levels of racioactive water and, thus, do not

require special boxes. These locations are:

l. Leakage Containment Pump Area.
2. Monitor Tank Pump Area.

Process Stream

The process stream water is sampled at various stages of
treatment using centralized sample boxes. These sample box
containments are designed to be completely sealea. A negative
pressure greater than 0.25 inches of water is maintained inside
the sample boxes by the SDS Off-Gas System. Each sample box is
also equipped with a differential pressure gauge and a low
differential pressure alamm. All sample boxes are double wall
construction with lead shot between the walls to provide
shielding during sampling activities. Adaoitional lead sheet has
been added to the exterior of each box to further reduce
occwational exposures where required. The sampling boxes and
the locations which they monitor in the process stream are

discussed separately below.
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2.1.9.1.1

2.1.9.1.2

Hi Rad Filter Glove Box

This sample box is located on the west wall at the southwest
corner of the "B" Fuel Pool. There are two sample points inside
the glove box; the influent of the prefilter and the effluent of
the final filter. These two sample points incorporate a
continuous loop sampling design. Throttling of the process
stream is required using CN-V-FL-3 for the prefilter influent
sample and CN-V-FL-6 for the final filter effluent sample. Since
flow does not continuously go through the sample line, it is
necessary to recirculate through the lines prior to taking a
sample. To prevent the sample box sump from overflowing, a sump
pump is installed which transfers the waste water to the SDS Feed
Tank Standpipe.

Hi Rad Feed Box

This sample box is located on the surge tank cover at the north
end of the "B" Fuel Pool. The box contains only one sample point
which is used to obtain influent samples to the first zeolite in
each processing train. Provisions are also provided to allow
samples to be taken from the first zeolite vessel effluent in
each processing train if activity levels of the feedwater passing
through these vessels exceed 1lyCi/cc. This information coupled
with other data is necessary for calculating the ion exchanger
vessel loading and efficiency. Since flow does not continuously

go through the sample line, it is necessary to recirculate
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2.1.9.1.3

through the lines prior to taking a sample. The sump in this box
is designed to gravity drain to the off-gas separator tank.

Intermediate Level Glove Box

This sample box is located on the surge tank cover, next to the
beta monitor manifold, at the north end of the "B" Fuel Pool.
The box contains eight (8) sample points which provide the
capability to monitor individual ion exchanger bed perfomnance.
The samples are taken from the following system points:

1. Train #1, Zeolite "A" Effluent.

2. Train #1, Zeolite "B" Effluent.

3., Train #1, Zeolite "C" Effluent.
Train #2, Zeolite "A" Effluent.
Train #2, Zeolite "B" Effluent.
Train #2, Zeolite "C" Effluent.

7. Trains #1 and #2, Cation Influent.
Trains #1 and #2, Cation Effluent.

Flow for this sample box comes from a diverter valve in the beta
monitor manifold. After placing this valve in the sample
pasition, it is necessary to first recirculate process fluid
through the sample lirs prior to taking a sample. Samples are
collected in a common, replaceable sample bomb. The sump in this

box is designec to gravity drain to the off-gas separator tank.
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2.1.9.2

2.1.9.2.1

Other

The remaining SDS sample locations, due to the low level of
radioactive water which they handled, do not employ special lead
shielded sample boxes; although the monitor tanks employ a
special plexiglass enclosure to reduce the potential for airbome
activity and provide shielding from beta radiation. These
components are the monitor tanks, which contain SDS effluent
water, and the leakage containment system which keeps the Fuel
Pool water from becoming contaminated. These areas are discussed

separately below.

Containment

The leakage contaimment sample points are located on the ion
exchange platform in the north end of the ™B" Fuel Pool. Since
the water being processed is pool water ana potential leakage
from various SOS components, it does not require an enclosed
manifold or special sample box. There are two sample points in
the leakage containment system, the leakage containment ion
exchangers influent and effluent. The influent sample point will
provige an indication of component leakage and the effluent
sample will provide an indication of containment ion exchanger

removal efficiency.
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2.1.9.2.3

Monitor Tank

The monitor tanks and pumps are located in the Fuel Handling
Building Model Room at the 305' elevation. The monitor tanks are
sampled locally at the discharge of the respective pump. The
monitor tank contents are recirculated via the pumps through
installed eductors in each tank and then sampled. The sample is
a "grab sample” taken from a spigot. These tanks will contain
only SOS processed water used for flushing SOS components or as
staging tanks for EPICOR II processing.

vessel Gas

Gas sampling of the spent lon exchange vessels is provided by gas
sampling stations mounted on the handrail on the west side of the
spent fuel poocl "B" above the stored vessel venting manifold.
There are two (2) stations constructed from 1/4" diameter
stainless steel tubing ang containing a 0-60 psi Ashcroft
pressure gauge and a 300 cc stainless steel sample cylinder. Gas
sampling is accompl ished by disconnecting the vessel vent line
from the stored vessel venting manifold ana connecting it to the
gas samplirg station where the gas is collected in the 300 cc
sample cylinder.
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2.2

2.2.1

Alams and Protective Devices

Instrumentation and Controls

Instrumentation and controls are located cn the 347'6" elevation
of the Unit II Fuel Handling Building except for local start
capability for the Monitoring Tank Transfer Pumps PlA and P1B,
local Monitor Tank Level Indication SOS-L1-1A and SDS-L1-3A and

SDS Monitor Tank Transfer Pumps Discharge Flowmeter readout.

Radiation monitoring is performed at the Radiation Monitoring
Panel (RMP-1) and the packaged Off Gas Raoiation Monitor
(Ebrline PING-1A). The RMP-1 contains linear ratemeters and a
multi-point recorder for the seven Beta detectors (CN-RE-IXD4,
-LC05,-PMD7,-PMO8B,-PHD9,-PM10, and~-PMl1) and the two gamma
detectors (CN-RE-IX03 and CN-RE-VADO6). Only channels ON-RE-1X09
and ON-LCOS are recorged by the Multi-Point Recorder.

The Beta detectors are G-M tubes monitoring the process water
through teflon tubing windows located in the Beta monitor
manifold. A nylon window is used on the suction of the
containment water pump and nylon tubing on the exchanger manifold
effluent. The high voltage and 12 VOC required to power these
units is distributed through fan-out connectors in the radiation
monitorirg panel. The pulse discriminator output provioes a
positive six volt square pulse for every negative input pulse

from the G-M tuwe that exceeds the discriminator threshola
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level. The output of the pulse discriminator is comected to the
irput of the linear retemeter/alarm where it is displayed as a
count-rate. The gamma detectors consist of a G-M tube,
selfcontained high voltege power supply, pulse amplifier, low
voltege regulator, and line driver with ocutput to an electronic
readout/alam chanmel. ON-RE-IXD3 is the area monitor detector
mounted on tap of the radiation sonitoring panel (RMP-1).
N-RE-VAO6 13 the off-ges detector mounted on the off-gas header
before the off-gas heater.

Both channels are recorded on the multi-point recorder
(ON-RR-RR16) .

Measurement of the off-gas effluent beta particulate, iodine 129
and noble gases is accomplished through the packaged PING-1A
samle system. Ambient background radiation is alsoc measured and
subtracted fram the aectivity in the air measurement providing
higher sensitivity to the radiation level in the process stream.
Sample intake goes through a filter paper on which any
particulate is deposited, then through a charcoal cartricge which
traps the iodines, then into the gas chasber and is exhausted
back into the off-gas ducting. Locsl indication and recording
are provided on the PING-]A.

77 = 3/83
(Reset)



Start/Stop control for the Surface Suction PAmp (SwS-P-1) is
located on SDS Control Panel ON-ANL-1 with stop cepability on the
local panel on the east wall of the Fuel Handling Building.
Control for pusp WG-P-1 is also located on ON-ANL-1 with
*"Remote-Local” selector switch. Filling of the 60,000 gallon
tank fapn is controlled from ON-ANL-1, where controls are located
for WG-AV-0l and WG-AV-02 as well as various alams and digital
feed tank fam level indication. Tandem bubblers provide local
feed tank fapn level indication. The open/Close/auto switches
for WG-AV-01 and WG-AV-02 are located on CN-PNL-1. Level Switch
High (WG-L4-1) is interlocked with WG-AV-02 to close on high
level if WG-AV-02 is in the auto position.

The SDS Feed Pump, (ON-P-IX01), Off-Gas Bottoms Aump (ON~P-VADA),
Leakage Containment Pump (ON-P-LOD6), and the KSA Off-Gas Blower
(N-P-VADS) are all controlled from their respective local
starters. The Feed Purp has an "Auto/Marual® key-operated
override switch. In the "Auto" position, low level in the Feed
Standpipe as sensed by ON-LCL-IX10 will deenergize the Feed

Aump. In the "Manual® position, this shutdown is bypassed.

The Off-Gas Bottoms Pump heas an "Auto/0ff/On" key-cperated
selector switch. In "Auto®, ON-LC-VAO3 will function to start
the pump on high level in the Off-Gas Separator and stop the pump

on low level.
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The HSA 0ff-Gas Blower and Leakage Containment pusps have simple
®Start/Stop" push buttons.

The feed pump discharge flow is measured and totalized by
ON-FRI-IX01 which is a vortex shedding type flowmeter with
totalizer. It then passes the Feed Isolation Valve (ON-V-IX24)
which is controlled from the Feed Shwtdown System Relay Panel
(RP-1). The “Auto-Trip" selector switch in the "Auto™ position
energizes the Feed Isolation Yalve Solenoid Valve (ON-UY-IX24)
adnitting air to CN-V-1X24 to open providing a trip signal is not
present. Trip signals from Off-Gas Header Influent Pressure High
High Switch (ON-PISH-VA28) or IX Manifold General Area Radiation
High (CN-RAH-IX03) deenergize ON-UY-IX24 on a S to 50 second time
delay. Trip signals from IX Manifold Effluent in Line Radiation
High (ON-RSH-IX04) or Leakage Containeent System Influent
Radiation High (ON-RSH-LCOS) deenergize ON-UY-IX24 on a 5 to 50
second time delay. Instantaneous closure is affected by placing
the "Auto-Trip" selector switch in the "Trip" position.

Downstream of CN-V-IX24 are two (2) vortex shedding type
flowmeters with totalizers to measure the flow into either Ion

Exchange Train. The vortex flow meters have a local readout.

Local Pressure instrumentation is located throughout the process
in areas such as the inlet and outlet of each exchanger of
filter. Many of these pressure indicators are unmnecessary for

system operation but provide indication of individual exchanger
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perfopmance. The pressure gauges are weatherproof and liquid
filled such that the process pressure is sensed through a remote

diaphram.

Feed tempcrature is measured in the feed manifold (ON-TI-FX01)
and in the RCS cleanup manifold (ON-TI-RCO7). Measurement is
made with thermocowples with hot junctions welded to the feed
lines. The thermocouple is connected directly to the input of a
digital readout temperature indicator. The indicator and housing
are on a support stand eounted on top of the manifold.

The SOS System is flushed using deionized or low activity
processed water whose flow is measured through a hand held flow
totalizer. The flow is controlled with the off-on action of
solenoid valve CN-V-DW-339.

The system is started by setting the total gallons desired with
the dial on the batch register and pressing the start button.
This will energize ON-V-DW39 allowing water to flow through the
meter. The mgister will count down the gallons of water to zero
where it will de-energize ON-V-OW-339, shutting off water flow.

The Leakage Containment System suzrounding all of the Ion
Exchangers, Pre and Final Filters have flow orifices with
manometer readout to indicate positive flow into each containment
from the pool water. The Leakage Containment Pump has a local
pressure gauge on its discharge and inlet.
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An Off-Cas System maintains a negative pressure on the five SDS
manifolds and three sampling glove boxes. Each manifold or glove
box as well as the Off-Gas Hesader Influent has a Pressure
0ifferential Indicator/Switch. Pressure differential is sensed
through a 1/4-inch pipe nipple and 3/8-inch D.D. tubing connected
to the low pressure side of a pressure differential
indicator/switch (high pressure side vented to atmosphere). The
sensed pressure differential is indicated on a 0 to 1 inch of
water scale (O to 15 inches of water on the Off-Gas Header
Influent). A low pressure (high vacuum) switch actuates a local
audible horn at .25 inches of water for the filter, feed and RCS
manifolds and the Hi Rad Filter Sample Glove Box. A remote alamm
and flashing alarm window on Annunicator Panel No. 1 is actuated
by low pressue switches at .25 inches of water for the Ion
Exchangers and Beta Monitor Manifolds and the Hi Rad Feed and
Intermediate Sample Glove Boxes. The Off-Gas Header Influent
Presure High Switch actuates a remote alarm and flashing alamm

window on Annunicator Panel No. 1.

The Off-Gas Filtration unit has a 9 KW heater on the inlet sized
to dehumidify air from 100% to less than 70% relative humidity at
rated flow. The heater has an on-off controller with temperature
indication from a thermmocouple mounted near the heater.
Protective themodiscs de-energize the heater at 285°F and 320°F
as does a fan interlock, should the off-gas blm'ver'be secured or
a loss of power occur. The off-gas blower is started and stopped
through a local controller. Filter differential pressures, inlet
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and outlet temperatures, flow indication, and inlet and outlet

pressure indication are provided locally.

The controls and instrumentation of the SOS Monitor Tanks consist
of controls for the transfer punps and inlet valves and
indication for tank level, pump discharge flow and pressure. The
SOS Monitoring Tank Transfer Pumps P1A and P1B can be started and
stopped locally on the 305' elevation of the Fuel Handling
Building or remotely at the SOS Feed and Monitor Tank Panel
(SDS-LCP1) on the 347'6" elevation. Run/Stop indication is
proviced both locally and remotely. A selector switch permits
the operator to choose the correct monitor tank/transfer pump
alighment which in turn aligns the appropriate tank's low-level
switch to trip the pump.

Pump discharge pressure is displayed locally and on SOS-LCPl via
a pressure transmitter. A local readout flowmeter/totalizer is
located on the comovon pump discharge. Level indication for T-1A
and T-1B are readouts locally on SDS4CP2 and remotely on
SDS-LCP1.

SDS Monitor Tank Inlet valves SDS-VOO2A and B are controlled from
SDS-LCP1l. The valves close automatically on a high level in
their respective tanks. The valves can only be opened if the
high level alamm has cleared.

Local presure and/or flow indication is provided in each of the
three (3) sampling glove boxes.
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All field contacts are closed during nomal operation and will
open for alaom condition. The alarms work as follows:

A sensing voltage of 120 VAC is applied through the individual
annunicator points via a field contact. Opening of the field
contact (signaling an alam condition) will remove the 120 VAC
causing that point-light to flash and sound the horn. uJepressing
the "Acknowledge™ push button will silence the horn and change
the light to a steady-on condition. Closing the field contact
(process return to narmal) will turn off the light. The
annunciator point is then reset for another sequence. Depressing

"Lamp Test™ push button will illuminate all point lights.

Avunciator Panel No. 1 includes the following alamm points:

ALARM ay
l. Feed Valve Closed
2. Exchanger Manifold Low Diff. Pressure CN-DPSL-VAODA
3. Hi Rad Samples Low Diff. Pressure ON-OPSL-VAll
4.* Bata Monitor Sample Return Low Flow ON-FSL-M18
5. Off Gas System High Pressure ON-PISH-VA28
6.*® Beta Monitor Manifold Low Diff. Pressure CN-DPSL-VALD
7. Inter-Rad Samples Low Diff. Pressure ON-OPSL-VAD9
8. Off Gas Filter Unit High Temperature ON-TSH=-VAO4
9. Off Gas Separator High Level CN-LSH-VAD3
10. SDS Monitor Tark T-1A Level HifLo SOS-LSHL=-1
11. SOS Monitor Tank T-18 Level HiAO SOS=LSHL-3
12’ Leakage Containment Pump Low Pressure CN-PSL-LC17
* ot in use
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SOS Control Penel

The SDS Control Panel alams function in an identical way to
Annunicator Fanel No. 1. SOS Control Panel ON-ANL-1 includes the
following alam points:

ALARM ACTUATED BY
1. Lower Waste Storage Tanks Level Hi WG-LSH-3

2. Upper Waste Storage Tanks Level Hi Hi WG-LSH-1

3. Punp WG-P-1 Seal Leaksge WG-PS=-17

4. Pump WG-P-1 Flow Outlet Temp Hi WG-TSH-15
5. Upper Waste Storage Tanks Level Hi WG-LSH-1A
Radiation Panel

The Radiation Monitoring Panel Common Alamm (ON-RAH-IXD4) is
located on top of the Panel. It consists of a bell alam, alam
light and a silence and test pushbutton. The alam is actuated
when the field contacts open (deenergized state) from the
following alam points:

ALARM ay
1. IX Manifold General Area Rad. Hi CN-RSH-IX03
2. Off Gas Header Influent Rad. Hi ON-RSH-YAD6
3. "A" Zeolite Beds Effluent Rad. Hi ON-RSH-PMD7
4. "B" Zeolite Beds Effluent Rad. Hi ON-RSH-PMOB
5. ®C" Zsolite Beds Effluent Rad. Hi ON-RSH-PMO9
6. Cation Beds Influent Rad. Hi ON-RSH-PMI0
7. Cation Beds Effluent Rad. Hi ONRSH-PL
8. Leaksge Containment System Influent Rad. HI =~ ON-RSH-LCOS
9. IX Manifold Effluent in Line Rad. Hi ON-RSH-LXD4
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The Off Gas Saspler contains Alert and High Level Alam and
Nopmal light. The Alert and High Alamms have identical circuits
with adjustable trip points and irputs from the Particulate,
Iodine and Gaseous readouts. Exceeding the trip point energizes
the lamp on the front panel and changes the state of the alam
relay. Relay logic is reversible and alarms may be locking or
non-locking, selectable by internal switches. The reset of a
locked alarm is accamplished by pushing the 1it alamm light. In
addition to the above, the High Alamms activate a flashing light
and sound a bell.

The Off Gas Sampler contains the following alamm points:

ALARM ACTUATEO BY
1. Off Gas Particulate Sample Rad. Wi ON-RSH-VA12
2. 0Off Gas Charcoal Sampler Rad. Hi ON-RSH-VAL13
3. Off Gas lon Chavwber Sampler Rad. Hi ON-RSH-VAlA

A failed alamm consisting of a NORMAL light being deenergized is
actuated when the count rate drops below one count per minute.

The alams ~re disabled during the use of the check source.

Local annunicators with audible horns include the following alamm
points:
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ALARM ACTUATED BY
1. Filter Manifold Containment OP Lo ON-DPSL-VADL
2, Wl Rad. Filter Sample Box DP Lo CN-OPSL-YAD2
3. Feed Manifold Containment OP Lo CN-OPSL-VAQ3
4. RCS Manifold Containment OP Lo CN-OPL-VAL2

S. Filter Manifold Containment Sump Level Hi ON-LS-FLO6
6. Hi Rad Filter Sample Glove Box Sump Level HI (N-LSH-SAD?
7. RCS Manifold Containment Sump Level Hi CN-LSH-RCO9
All field contacts are closed during normal operation and will
open for alam condition. A sensing voltage of 120 VAC is

epplied through field contact.

Opening of the field contact (signaling an elam condition) will
interrupt the 120 VAC causing the annunicator bullseye light to
flash and sounding an audible horn. Depressing the

"Silence/Test™ push button will silence the horn and change the
light to a steady-on condition. Closing the field contact
(process return to normal) will turn off the light. The
annunicator point is then rasét for another ssquerce. Depressing
the "Silence/Test® push button will illuminste the bullseye light.

There are two independent valves, one for each tank, located on
the influent lines to the monitor tanks. They are 1 1/2 inch
motor operated ball valves. The actuators associated with these
valves are interlocked with the monitor tenk level transmitters.
Position switches are provided on each valve actuator with
indication on the SOS control panel. These valves may be opened
simultaneously to avoid hydraulically shocking the SDS ion
exchangars and generating fines during monitor tank switch-over.
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Associated with the valve is an open/close hand switch, each
inlet valve can be opened manually using its aessociated hand
switch. Closure of the valves can be accamplished marually; at
any time, using the hand switch. The valves will close
automatically if the tank level is high.
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3.0

3.1

3.0

3.1'2

of

off

Prior to operating any portion of the Subtmerged Demineralization
System, the Vent and Orain System comprising the OFf Gas System and the
1iquid separation module must be operating. A prerequisite for the
operation of these systems is operation of the Fuel Handling Building
HVAC system.

During nomal operation, the off gas filtration unit is designed to
require little operator action. The unit should be periodically
checked to ensure that temperatures, flows and radiation levels are
within the normal ranges.

Increasing differential pressure across the roughing filter, charcoal
filter, or the HEPA filters is an indication that the filters are
retaining dirt and other airborne particulate. These companents should
be replaced as required to insure that flow through the ventilation
unit is adequate.

- 88 - 3/83
(Raset)




3.1.3

3.2

3‘2.1

The of f gas moisture separator tank level should be monitored
periodically to insure that the level control system is functioning
properly. Ouring initial component venting (i.e. venting of the
prefilter and final filter), or other operations during which large
anounts of liquids are cumped into the vVent and Orain System, moisture
separator tank level should be monitored more frequently.

Shutdown

The purpose of the Ventilation System is to ensure that all ventilated
gases, from the Submerged Demineraslizer System campurents, are filtered
and monitored for radiation. Shutdown of the Off Gas System will
preclude filtration and monitoring of the air, and should not be
performed unless dictated by other casualty/operational

considerations. To secure the Off Gas System, secure the off gas
blower ena then place the system in a normal shutdown line-up.

Feed Tank

The feed tank filling operation involves SDS, the feed tank system and
TMI-2 equipment. Prior to system operation, system operators will be
required to have in operation the SDS Off Gas System and the Leakage
Containment System.
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These support systems must be in operation at the onset of and
throuaut the duretion of, the fill operation. After system operators
have completed the 1ine up to fill the feed tanks, they will start the
tesparary surface suction pump, or the WG-P-1 pump or thc aste
transfer punps, and camerce filling these tarks. Initially, all
system paraseters will be continuously monitored until proper operation
of the system has been verified.

The feed tank filling operation will be a batch filling process (the
tanks will be filled, the water processed, and then the tanks
refilled). During nomal filling operation, no water will be processed
through the Submerged Demineralizer System.

System parameters will be periodically monitored while filling the feed
tanks. SDS filters will be replaced if instruments indicate they are
expended. Changing out a filter requires the filling operation to be

secured,

Periodic sampling will be performmed to provide an indication of the
approximate chemical and radionuclide content of the liquid stored in
the tanks, and an indication of the perfomance and loading of the
filters.
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3.2.3

3.3

3.3.1

A 7111 completion time calculated from the fill rate and volume should
be used as a back-up mathod of feed tank level detemination.

the

When the feed tanks have been filled to the desired level, (50,000
gallons) the operators will secure the temporary surface suction purp,
SWS-P-1 the waste transfer pump, WG-P-1, or WDL-P-58 which takes
suction from the RCBT's and secure the appropriate valve linewp. The
transfer line from SWS-P-1 shall be back flushed prior to Reactor
Building Entries.

the

Throughout the duration of the processing, the SOS Off Gas System and
Leakage Containment System will be in operation.

The ion exchange vessels will be filled and vented prior to
installation into the system. Line venting will be accamplished on
initial system start-up, and will not be repeated on subsequent
restarts. With all vessels installed in the system, the operators will
align the system for operation. The submersible feed pump will be
started after the submerged ion exchange manifold and the transfer
1ines to Epicor II via the RCBT or MWHT are aligned for aperation.
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Throttle valves will be adjusted to provide the proper flow rates
through the system. Initial system operation will utilize one (1)
train of ion exchangers at flow rate of 5 gpa.

The system will be surveyed for indication of leaksge or radiation
streaming on system start ups, and during initial operation.

System samling will be conducted in accordance with approved
procedures. During initial operation data will be recorded from all
system instrumentation to establish baseline data points, for future
reference and system trowdle shooting. Wwhen sufficient operating
experience has been gained, the data points necessary to support the
Process Control Program will be recorded each shift.

3.3.2

Once the flow rate is established, the system functions with little
operator action. Instrumentation is provided on the system monitoring
panels and at various locations throughoit the system as described in
previous chapters to monitor system parameters. Operators will insure
that proper system flow rates are maintained.

Periodic sampling (at various sample points) will be performed to

verify bed performance and decontemination factors.
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3.4

3.4.1

when it has been detarmined that a process demineralizer is expended or
the batch depleted, the operator will secure the feed pump and flush
the system with demineralized water, or processed water.

The expended exchanger in the train is then removed, and stored in
storage racks in the "™B" Fuel Pool. Expandable plugs are installed in
each Hansen connector and the vessel is connected to the storage vent
header.

Cation Out

Vessels in the cation position are presently being moved to the 1C or
2C position as the 1A or 2A vessel is removed and the other vessels are
moved forward. Howsver, replacement of a vessel located in the forth
(4) exchange position can be perfommed without securing the process
evolution. When it is determined a cation vessel needs to be replaced
in the forth bed position, the standby vessel is valved into the
system. The spent vessel is then isolated. The vessel is then flushed
and remgved from the system; it is stored and a new vessel is installed

in its place.
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3.4.2

3.4.3

Containment Ion vessel

There are two leakage containment ion exchangers arranged in parallel
in the system. Both ion exchangers are in service simultaneously.
when it is determined that the ion exchangers must be replaced. The
SDS is shutdown and both lealage containment vessles are replaced.
After both vessels are replaced the system will be returned to normal
operation utilizing both vessels.

ventilation

when the roughting, HEPA or charcoal filter in the off gas unit
requires replacement, the Sutmerged Demineralization System will first
be shutdown. After a suitable period, the ventilation system will then
be shutdown and the filter replaced. When the bypass filter requires
replacement, the filter will be valved out and changed without shutting
down the Submerged Demineralization or ventilation systems.

On loss of the SDS Off Gas System, the SOS will be shutdown and system
components sealed until the off gas system is restoreg to service.
unit II Control Room notified. Appropriate radiation control
procedures will be instituted.
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3.5

of from SOS to EPICOR 11

There are three major pathways available for the SOS effluent to be
transferred,

The first pathway utilizes the Reactor Coolent Bleed Holdup Tanks
(wOL-T-1A, 18, 1C) as the hold<p tanks for transferring SOS effluent.
This scheme uses existing piping on the 347* elevation of the Fuel
Handling Building to transfer water through the Spent Fuel Cooling
Systen to the Radwaste Disposal System. In the Radwaste Disposal
System, the effluent can be directed to the Reactor Coolant Bleed
Holdp Tanks for eventual EPICOR II processing or for transfer to other
locetions within the plant.

The secord pathway utilizes the sutmersible pump comection on the 347
level of the Fuel Handling Building, leads directly to WDL-T=2
(Miscellaneous Waste Holdup Tank). From this tank, the water can be
directed to EPICOR I1 for processing or to other locations within the
plant. This particular pathway presents the possibility of using the
Miscellaneous Waste Holdup Tank as surge capacity between SOS and
EPICOR II for direct series processing. WOL-T-2 represents
spproximately 19,000 gallons of surge capacity which would allow SDS to
run a maximsm of 33 hours (at 10 GPM) while EPICOR II is shut down for

liner change out or for maintenance.
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The third pattway utilizes the SDS line to the Monitor Tank System.
This system is capable of collecting and monitoring decotaeireted
11qud effluent from the SOS and transferring it to the EPICOR II
System, the Processed Water Starage Tanks or back to SOS for recycle of
the water through the system. The Monitor Tank System is also intended
to be used as a source of flush water for the SOS.
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Tank

WL-T-1A, 1B, 1C EPICOR II
WOL-T-2
OH-T-1
Unit I Tanks
MoCT
WOL-T-1A, 18, 1C
Tank Fam

WOL-T-2 EPICOR 11
WOL-T-1A, 18, 1C
Unit I Tanks
WL-T=-5
WOL-T-8A, 88
Tenk Fam

S0S-T-1A, 18 EPICOR 1I
Pw-T-1, 2
SDS Recycle
SOS Flush
woL-T-1A, 1B, 1C
WOL-T=2

-9 - 3/83
(Reset)



3.6

3.6.2

During system operation, the staffing levels will be as follows:

1. Operations Oepartaent Two (2) Operstors
2. Chemistry Department One (1) Chemistry Technicien
3.  Radcon Departaent One (1) Health Physics Technician

In addition, during vessel movement evolutions, a fuel handling
building crane operator will be swpplied by the Maintenance Departament.

These aarpower levels are subject to change as a result of lessons
leamed from the initial operation of the system,

During outages, the system will be routinely surveyed by at least one
operator and one health physics technician.
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4.0 Corditions and Events

4.1

Design and operating paremsters of the SOS have included consideration
of abnomal operating conditions and emergency events which might
arise. The following are noted es situations which mey occur:

Abnormal Conditions

Loss of SDS Off-Gas System

Leglage of the SOS into the Spent Fuel Pool
Loss of Instrument Alr

Loss of Electric Power

Fire

vessel Drop in the Spent Fuel Pool
Cask Drop

Man in the Spent Fuel Pool

4.2 Abnormaal Oonditions
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4.2,2

Criteria to Effects

Upon failure of the off-gas system such that flow through the
systea is lost, ON-V-IX-24 eutomstically closes. This action
internpts process flow through the SOS, thereby precluding
processing operations with the off-gas system not functioning.
This design feature has been incarporated to enable control over
the possible generation of airborne radionuclide particulates and
gases.

Upon loss of the SOS 0ff-Gas System, the SOS will be shut down
and its components isolated until the off gas system is restored
to service. The Unit II Control Room will be notified
ismediately. Any uTecessary persomel will be evacuated from
the area until such time as Health Physics personrel determine
the area is safe. Self-contained breathing epparatus or
respirators will be used by remmining essential persowvel, if
required, during implementation of corrective action.

from SOS the Fuel Pool
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Criteria to Effects

The SOS has been designed to minimize the possibility of
leakaje. Metallic piping has been designed and fabricated using
all welded construction to the maximm extent possible. Process
companents, the ion exchange vessels, are loceted within
contaiment enclosures to restrict the spread of radiocactive
contamination within the Spent Fuel Fool in the event that a
Hansen cowpling to a vessel should leak. Radiation detector
RE-LC-0S5 is provided to detect such a leak. Valve enclosures are
drained as described in Table 2 to control radicactive liquids
should a valve leak occur; airborne radioactive contamination is
controlled by ventilating the valve enclosures to the off-gas
system. Area radiation monitors will provide indication and

alarn of increases in the general area radiation levels.

If a leak in the sutmerged piping of the SOS is either detected
or suspected, the processing operations will be suspended. The
unit II Control Room will be notified immediately. Area
radiation monitoring, in addition to the monitoring in place,
will commence. Contiruous air samples will be taken to deteraine
the existence of increased airborne radiation levels. Should it
be necessary, personnel will be evecuated from the area.
Causative factors will be defined; correcxive action will be
plamed and iaplerented.
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Criteria to Effects

ON-V-1IX-24 autamatically shuts upon loss of instrusent air
causing temination of the feed to SOS.

Any loss of system air will be reported to the Unit II Control
Room. Since this abnopmal operating condition does not require
immvediate corrective action, an action plan will be developea and
implemented to correct the causative factor.

4.2.4 Loss of Electric Power

4,2.4.1

Criteria to Effects

Upon loss of electric power SDS processing will be automstically
temninated; feed pump operation will be teminasted, off-gas
system operation will be teminated, ON-V-IX-24 will close.

Implement those actions that may be necessary for loss of the SDS
off-gas system.
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4.3

“-3-2

Events

Many of the SOS camporents remain submerged while in operation.
Futhesnore, the use of flemmable substances hes been minimized in
the above-water portion of the system. Fire fighting equipment
is availaeble in the SOS operating area. The probadility for fire
in the area of the "B" Spent Fuel Pool, the location of the SOS,

is extremely low.

Upon detection of fire in the Fuel Handling Building, processing
operatins of the SOS will be teminated and the system shut

down. Unnecessary personnel will be evacuated from the area. 1f
possible, personnel in the area will fight the fire with
available fire fighting equipment. The Station Fire Brigade will
be assembled.

in the Fuel Poal
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SDS vessel handling will be done only underwater. Movemsnt of
the vessels will occur under stringent observation of operatars.
Vessel hardling tools are of the original vendor design as
modified by GPU ergimeering in accordance with ANSI/ASME
NAS5.2.15. Testing and periodic meintenaTe are perfareed in
accordance with approved procedures. The SOS vessels have been
designed with sufficient strength to discaursge rupture if
dropped within the pool. 1f component (vessel or piping) damsge
were to occur, such that small amounts of radicsctive water is
released to the Spent Fuel Pool, the pool and its cleamp systems
will 1imit digspersal of radionuclides and provide cleamp
cepability for the contaminated pool water. Crane operators will
receive training prior to handling the spent vessels.

SOS processing operations will be teminated. The operator will
isspdiately notify the Unit II Control Roas in the event of a
dropped vessel. An immediate visual inspection of systeam
coxponents and instrumentetion will then be mede to note any
indication of possible damsge. If desmge has occured to any
system compments, the operator will tal® corrective ection as

necessary.
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Cask drop analysis is provided in the SOS TER, Section 7.5. This
enalysis yields the conclusion that, while the unlikely probability
exists that a cask drop could result in a significant cleanp effort,
the public health and safety is not compromised.

Should a cask drop ocaur, the Fuel Hardling Building ventilation
System will be operated to limit radionuclide dispersion to the
atmogphere to within Technical Specification limits. The cask
hendling procedures strictly limit the area above which the
shipping casks will be handled and ensure that a cask drop will
not damage essential plant hardware.

SDS processing operations will be terminsted. All unnecessary
personnel will be immediately evacuated from the area in order to
minimize personnel exposure. Any injured personnel will be
removed from the area via proper emergency techniques. The Unit
1 and Unit II Control Rooms shall then be notified, in addition
to Health Physics personnel. The Control Room will periodically
annouste that umecessary personnel are to remain clear of the
sccident site. Once the damage and/or danger is assessed,
follow-up actions will be initiated to recover from the effects
of this accident.
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4.3.4 Man in the "g" Fuel Pool

4.3.4.1

Criterie to Effects

SDS operation will be performed with full-time Health Physics
support. These personnel have knowledge of required actions in
the event of gross contamination of the worker due to falling in
the Fuel Pool. Eye wash stations are available in the operating
area. Plant showers and other services necessary to

decontaminate workers are available.

If a man falls into the "B™ Spent Fuel Pool, processing and
equipment handling will be stopped and the man will be retrieved

from the pool. Unit II Control Room and Health Physics personnel
will be notified.
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5.0

5.1

5.1.1

Maintenance

Maintenarce

The SOS has been designed specifically to be virtually maintenance
free; however, sone minimal saintenance requirements are expected.
provide ALARA radiation exposure during maintenance all system piping,
glove boxes and manifolds are provided with flush connections. All
components will be flushed prior to maintenance work. Maintenance

requirements for the SOS can be categorized into the following broad

general areas:

15 Instrument maintenance and calibration.
2. Punp maintenance.

3. vValve maintenarce.

A, Hansen coupling maintenance.

5. Off gas filter system maintenance.
The maintenance spproach for each of these areas i1s described below.
Instrument and i
Instrumentation calibration will be performed on a routine basis in
accordance with the nomal site calibration frequency in accordance

with AP 1027 Preventive Maintenance. Maintenance on electronic
portions of instrumentation outside the pressure boundary will be
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perfoomed in accordance with vendors manuals as required and will

generally present no special requirements. Pressure indicating devices
which comunicate with the process fluid are of the isolation diaphram
and filled cepillary tube type and are located within the various
Ilhifold boxes. These instruments would nomally not require

saintenance and are intended to be replaced remotely should problems

develop.

5'1-2

5.1.2.2

Maintenance

Feed and Off Gas Bottoms

The SDS feed pump and off gas bottoms submerged pumps are
intended to be replaced rather than repaired.

SOS Manifold Box

The manifold and glove box pumps will be repleced rather than
repaired.

The pool clean<p system pump is located in an accessible area on
the pool curb and is not expected to become contaminated. Nomal
plant maintenance practices will be utilized should repair become

necessary.

- 108 - 3/83
(Reset)



Contairment

The leakage contairment system pump 1s located in an accessible
area at the north end of the "B* Fuel Pool and Just west of the
ion exchanger manifold. It is not expected to become highly
contaminated during SOS operation. Nopmal plant maintenance

practices will be utilized should repair become necessary.

Monitor Tank Transfer

The monitor tank system transfer pumps are located in an
accessible area of the model room. They are not expected to
become highly contaminated as they are planned to handle SOS
flush water. Nommal plant maintenance practices will be utilized

should repair become necessary.

5.1.3 Vvalve Maintenance

All key system valves comunicating with contaminated process fluid are
located within the various manifold boxes. These valves are accessible
through ports in the manifold box covers. The valves are of the top
entry type for use of maintenance. The manifold boxes can be flushed
and drained to minimize surface contamination prior to commencing
maintenance activities. Existing generic plant maintenance procedures
will be used where possible. Special procedures will be developed for
equigment which is unique to the SOS.
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5.1.4 Hansen Maintenance

The female Hansen cowplings, which are part of the flexible hoses
connecting the system to the vessels, contain "0" rings which could
becare worn or damsged through continued use. These may be replaced
underwater either manually ar through the use of remote tools.

Experierce with the system will dictate frequency of replacement.

5.2 Corrective Maintenance

Prior to performing any maintenance activity on SDS camponents
associated with the pressure boundary or other contaminated portions,
the system will be flushed using either demineralized water or low
activity processed water. The system will then be drained and the
necessary surveys and swipe samples taken to determine the appropriate
work procedure to maintain ALARA conditions.

when work is to be acconplished within the manifold boxes, a survey and
swipe samples will be taken in the box and the box will be flushed if
contamination is detected. Photographs which were taken of the boxes
prior to installation of the covers will be used as reguired to
detemmine work space and camponent location.

For removal of isolation diaphram type pressure instruments a special
tool as described in Section 1.8 will be utilized to allow the remote

removal and replacement of the instrument.
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The feed pumps have been supplied with special shielded sleeves as
described on drawing 5270-A~5012. The pumps will be pulled into these
sleeves and ssaled; then new pumps installed.

5.2.1

Repairs, maintenance and system modifications which violate the
integrity of the pressure boundary will require post-maintenance
testing at nommal operating pressure and tespersture. This will be
accomplished using low level processed water or demineralized water.

Replacerent of the off gas system HEPA or charcoal filters will require
the perfopmance of a DOP or Freon 2 Test, respectively, to verify

filter efficiency, in accordance with Regulatory Guide 1.140.

5.3 ' Preventive Maintenance and Inservice -

5.3.1 Maintenance

The pool clean-up system pump will be checked to ensure that oil is

visible in the oil reservoir at regular intervals.

Periodic surveys of the manifold boxes will be performed to determine
leak integrity of valve stem packing. This will be accomplished when
the system is shut down for vessel change out and can be performed by
removing a valve access plug and taking a swipe sample of the drain
U .
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5.3.2

Inservice inspection consists of periodic physical inspection of
congments.

Valves, pumps, instrument cowections, motors and other active

: el t will be routinely inspected to detemine degradation and to
spot potential problem areas. Instrument readings will be taken daily
and compared to previous data to develop trend information vhich may
indicate system degradation or potential problem areas. This
information will be evaluated by the engineering staff and corrective

measures recommended as deemed appropriate.
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6.0

6.1

The SDS testing csn be subdivided into three general categories:

1. Oonstruction Testing
2, “Cold® Functional Testing
3. *"Hot® Functional Testing.

Construction testing will consist of fluid system flushing, flow
verification and pressure testing and continuity testing and alam set
point checks of all electrical and instrument circuits. Additionally,
all instruments (which were purchased initially with factory
calibration certification) will be recalibrated. DOP and Freon 2
testing has been performed on the off gas HEPA and charcoal filters,
respectively in accordence with Regulatory Guide 1.140. Initial
equipment mechanical checkout, including vibration testing, lubrication
checks and initial run in have been completed. Vessels will be
required to pass a hydrostatic test in accordance with the ASME Boiler
and Pressure Vessel Code, Division 1. The test criteria for the HEPA
and charcoal filters is that they meet a 99.95 percent efficiency for
removing the test media employed.
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6.3

The system will be aligned in its nomal operating mode and filled with
demineralized water. System operating procedures will be proof tested
(red 1ined) and baseline data will be taken from system
instrumentation. This infomation will be compared with the design
points to verify system performance to be in accordance with the
design. The system will be required to perform to the design points
specified in this docurent (Appendix 7). The system will be requireo
to perfom operations which are described in Section 3 of this
docsrent. Set points, alamm points and system trip points will be
verified. Tank level indication will be verified. Remote tool
operability will be demonstrated. Filter and ion exchanger handling

operations will be demonstrated.

"Hot" Functional

The initial operation of the system is planned to be used as a part of
the system testing program. The initial processing will utilize water
contained in the Reactor Coolant Bleed Tanks which is of low specific
activity. This information will allow additional data to be teken
ircluding surveys of pipe and tank shielding areas to determine
potential “shine" areas. Instrument readings will be taken and some DF

(decontamination factor) verification can be expected.
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6.4

The following ancillary testing has also been performed both on and off
site

1. Dewatering testing of ion-exchange colums.

2, Dewatering testing of filter vessels.

3. Ion-exchanger colum testing.

4. Distribution header testing of ion-exchange vessels.
5. Chenneling testing of ion-exchange vessels.

6. Polishing system column testing.

7. Filter loading testing.
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Table 1

LINER RADIONUDY IDE LOADING CRITERIA

(1) Non-Proprietary Ion-Exchange Material
(2) 600,000 Gallons Sump Water
(3) 90,000 Gallons RCS Water

No. of
SYSTEM POSITION SIZE CRITERIA LINERS
S0S 1 2 x 4 Cs Removal 1E-95/ 60,000 Ci(Cs) - Zeolite Radiation 60,000 Curies 12-15
& St removal Linde A Stability (Total Cs)
- Shipping Cask Limit 2,000 Curies Sr
SOS 2 2x 4 Same as 1E-95/ Same as - Same as SDS No. 1 N/A 1/train
SOS No. 1 Linde A SOS No. 1
SoS 2 x4 Same as 1E-95/ Same as - Same as SOS No. 1 N/A 1/train
SDS No. 1 Linde A SDS No. 1
S0S 4 2x 4 Same as 1E-95/ Same as - Same as SDS No. 1 N/A 1/train
SDS No. 1 Linde A SDS No. 1
EPICOR-II 5 6 x 6 Na Removal Strong Acid 25,000 Gals. - Minimize ta Breakthrough <20 Curies
Cation Mixed or - Operational Converdence y-emitters
Cation/ 2Ci - Liner handling limit
Anion v-emitter (Bare Pick)
Na break ~ Shipping considerations
EPICOR-11 6 6 x 6 Polishing Organic 2¢C1 Liner Handling limit <20 Curies <5
Cation/Anion y-emitter Shipping Considerations y-enitters
EPICOR-II 7 4 x 4 Polishing Organic 2 Ci Same as EPICOR-1I 6 <20 Curies <5
Baclkwp Cation/Anion y-emitter y-eaitters



Appendix No. 1
to
Submerged Demineralizer System
System Design Description

Title
S.D.S. Pumps/Blowers




APPENDIX 1
SDS PUMPS/BLOWERS

Detafls
Identification CN-P-IX01
Noun Name Feed Pump
Manufacturer Goulds Pump Inc.
Model No. VIS (3 x 6 ALC - 45TG)
Type Submersible/Centrifugal
Standard Mater{al Designation Stainless Steel
Rated Speed 3500 RPH
Rated Capacity 30 GPM
Rated Total Dynamic Head 240 Ft.
Design Temperature 100°F
Lubricant Water

Motor Detafls

Manufacturer Franklin

Type Submersible

Enclosure Hermetically Sealed

Rated Horse Power 5 HP

Rated Speed 3500 RPM

Lubricant/Coolant Water Cooled

Power Requf rements 460 Volts, 3 phase 60 Hz, 5.9 Amps
Power Source SDS POP 6A

Reference

Drawing No. DS-527-G-01, Rev. 1
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Appendix 1 (Cont'd)
SDS PUMPS/BLOWERS

Details
Identification SDS-P-1A and SDS-P-1B
Noun Name Monitor Tank Transfer Pumps
Manufacturer Goulds Pumps Inc.
Model No. 3196 “ST"
Type Double Mechanical Seal - Centrifugal
Standard Material Designatfon Stainless Steel
Rated Speed 3500 RPM
Rated Capacity 50 GPM
Rated Total Dynamic Head 111 Ft.
Design Tesperature S00°F
Lubricant Water

Motor Details

Manufacturer Reliance

Type P

Enclosure oop

Rated Horse Power 5 HP

Rated Speed 3500 RPM

Lubricant/Coolant 011/Afr

Power Requf rements 460 Volts, 3 Phase 60 Hz, 6.6 Amps
Power Source SDS-STR-1 and SDS-STR-2

Reference

Drawing No.
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Appendix 1 (Cont'd)

S0S

Details
ldentification CN-P-LCO6
Noun Neme Leakage Contaimment System Pump
Manufacturer Goulds Pumps Inc.
Model No. 3196 MT-A-60
Type Centrifugal
Standard Material Designation 316 S.S.
Rated Speed 1750 RPH
Rated Capacity 120 GPM
Rated Total Dynamic Head 55 Ft.
Design Temperature 100°F
Lubricant Water
Motor Details
Manufacturer Westinghouse
Type Type S
Enclosure TEFC
Rated Horse Power 3 HP
Rated Speed 1750 RPM
Lubricant/Coolant 011/Air
Power Requirements 460 Volts, 3 Phase 60 Hz, 4.8 Amps
Power Source SDS-PDP 6A

Reference

Drawing No. DS-527-G-05, Rev. 2
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Appendix 1 (Cont'd)
SDS PUMPS/BLOWERS

Details
ldentification CN-P-YAD4
Noun Name Off Gas Bottom Pump
Manufacturer Goulds Pumps Inc.
Model No. WP 3870
Type Submersible
Standard Material Designation 400 Serfes Stainless Steel
Rated Speed 3450 RPM
Rated Capacity 30 GPM
Rated Total Dynamic Head 65 Ft.
Design Temperature 100°F
Lubricant Water

Motor Detafls

Manufacturer Franklin

Type Subwersible

Enclosure Henmetically Sealed

Rated Horse Power 1 HP

Rated Speed 3450 RPM

Lubricant/Coolant 011

Power Requirements 460 Volts, 3 Phase 60 Hz, 3.5 Amps
Power Source SDS-POP 6A

Reference

Orawing No. 0S-527-6-02, Rev. 2



SPECIFICATIONS

! Mo, !
oo “I“"‘ " w'mmztl 1 1

ejector system offers both
ease of ordering and instal-
Iation. A single ordering
number specifies a com-
plete system designed for
most residential eand
commercial sump and
eftiuent applicstions.
The ease of is
enhanced by plug-in power
cords for the pump and
level comrol switch which
eliminates the need for
additional wiring.

for 1 H.P. units hsve
bareleads for connection to
magnetic contactor.

PUMP .INC,

SENECA FALLS NEW YORK 4B

3480 %" 1.0 M
wrosnit 13 (V] wvmml 1 3 M0 70
] 3 3480 W
PERFORMANCE RATING (GPM)
WP03 (% HP) GPM
| I 100
Tows 10 (]
7 | 1
| 3
TOH GPM
| 0 W
10 | 20 [ ]
I i
0 40 [ ] 00 100 120 160 100
Cepachty—Gallons Per Minute 3
Capacities 10 155 GPM
B e fasssicSslon o
~ So andling Ca
uen E]ec or System rNPT-Diuchlrgogconnoclio‘r'a
Goulds packaged effiuent Package Includes:

@ Submersible
(WPO311E)or
B Mercury Levei Control Switch
for 'AH.P. package)

1H.P. package)
[ ] Contactor
with 1 H.P. units only).
[ ] Basin

@ Basin Cover (ALS8-1822S)
@ Check Valve (ALSS-2)

Order No. SWPOG11E 115 Voits,
95 Lbs

Order No. SWPH1012€E 230
Votts, 109 Lbs.
APPENDIX L

$os sDO

owN- #-vA 09



Detafls
ldentification
Noun Name
Manufacturer
Model No.
Type

Standard Mater{al Desfignation

Rated Speed
Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

Motor Detafls
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Reference

Hanual

Appendix 1 (Cont'd)
SDS PUMPS/BLONERS

CN-E-VAO5

0ff Gas Blower
Buffalo Forge Corp.

Radfal Flow Centrifugal Type “E"

Sheet Steel

3510 RPM
1000 CPM
12° u.6.
104°F
o1

Westinghouse

X

TEFC

5 HP
3510 RPM
011/Afr

460 Volts, 5 Phase 60 Hz,
SDS-PDP 6A

Amps

MSA Off Gas Afr Fi1tration System

Instuction Manual



“E* and “RE” BLOWERS and EXHAUSTERS

CAPACITIES and STATIC PRESSURES

SIZE 5 E BLOWER? ;25| cATeo

- aemetem ¢ ov . — - —

Reilngs ore (o standard alr at
cublic feet density o1 70°7 20.862° Hg.  r-
lm‘“m dsia in Ibe 1ables and curves

3500 R.P.M. PERFORMANCE CHART

a)

188
3

158
1.7

188
113

(F.S.)

(N

18

163
148

123
104

k8




Details
Identification

Noun Neme
Manufacturer

Mdel No.'

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

sotor Details
Manufacturer

Type

Enclosure

Rated Harse Power
Rated Speed
Lubricant/Coolant
Power Requirements
Power Source

Refererce

Drawing No.

Appendix 1 (Cont'd)
SDS PUPS/BLOWERS

ON-P-FLD7

High Rad Filter Manifold
Cole Pammer Instrusent Company

C-7144-70

2-Gear Magnetic Drive

316 Stainless steel/Teflon/Ryton
3000

0.50 GPM at 95 psig

300 psi

180°F

Water

Cole Parmer Instrueent Company
Induction

0.18 HP (135 watts)
3000

al1/Air

115 volts, 2 Phase 60 Mz, 1.3 Amps
MP-N-1

0S-527-G-06, Rev. 3
0S-527-G-"" Rev. 3

DS-527-G-08, Rev. 1
3/83




AC, DC, and air motor magnetic drive pumps
Seal-less pumps operate attemperatures from —100°F to +275°F

Magnetically coupled gear pumps are desigped for metering Don-
abrasive fluids at temperatures from =100 to +275°F Dry LR 6 feet
of water, and whep the gears are wetted self -pnme up to 26 incbes of
Hg. Because the pump is magnetically coupled to the motor, there are
00 sbaf seals Lo wear, leak or generate heat This makes it ideal for
most systeras, espeaally those that cannot tolerate contamination
Gear pump desigd produces a fieady. pulse.fee flow at the outlet.
Flow ¢ontinuity 13 21%, as long as the differential preasure, flwd
viscosity and line voltage remain constant.

Coasauction is of high-grade 316 stainless sweel. Teflon® and car-
bon to make pumps excrptionally ebemics) and corToeion recstant,
and 1o insure long. mainunance-free service life. Advanced pump
basd desigp provides excelient Jow.to-high pressure and flow per.
formance, and permits safe operation with sysiem prevsure up to
600 pai.

P\:pu are compect and very lightweight—many models weigh
Jess than 1% lbe. Side porws are %~ (FANPT. Esch pump is fully factory
tesied prior to shipment and includes inswallation, operation, and
maintenance instructions. {Service kits available.)

Tefion - Reg TM E.| DvPord or Nemours & Co.

P fm  |_a " =
eyt . meaor rpm ‘.mime . Price Cat.no.
C-Te4-50 ‘ 113 VAC, G0 MHx: Vanane speed 9.600 1.1 £322.00 C- 18447
1180C ° wyvena) AC/OC

C-7162-5S Expiomon proot 3.950 23 17508 468 00 CNnes4?

C-714440 1157230 VAC.80/80 2 rouceon TEFC 3.95C 1758 282.00

C-7144-65 - Asmolr 8.00C - 17508 328.00 C-T168-47 37.50
C-Tvs-40 0% 24VDC 10.000 [ L] 025¢ 228.00 C-Tves-42

C-T16445 Ow24VOC 10.000 005S 1530 4508 220.00 C. 4447 37.50
C. 716443 01024VDC 10 000 £ 248.00 C-Nes 4?7 37.50
C-T1a248 I 0t024 VOC 10 00C 00& 84439 17500 250.00 C.T718447

Magnetic drive 2 and 3 gear pumps...
with patented suction-shoe design

L]
x
o«
o0
n

Am—gom

12 ) s s
& — dnd o LA Ll :q
T L1 1 ¥ \ K] 1 b
ISR STON WWEELE S
i L BTy i !
+C-TMATD Rt G- THes ) ’
——— T h-4-4C T344.00" 2
T i WBONLES
R AL T 11
+ 3 i f—est :
0 e
0010303040806 070808 101112

Ubniqueiy designed suction shoe acts as a sealing member o sepa-
rate the inlet side from the pressure side of the pump. The major
design advantage is its size: the suction shoe is a fractioz of the size
of a conventional cavity plate housing. This makes the pump highter
and more compact, and—most imporant)y—permits the use of a
third gear. The 3-gear model doubles the flow of the 2-gear made),
while oxxupying the same smount of spsce. Gears and auction shoes
are a!l containsed withun a Slepped magnet cup which is pressunized
by the surrounding fluid The fluid forces the gears together from all
angles for efficient prensure Joading.

Cansoruction is of 316 cast swinless stee! for a durable. corrosion
resistant bousing. gears and suction shoes are of Ryton® for out-
standing che:xical resistance. high therma) swability. &od a low coef-
ficient of fricaon. All otber paris that contact the working flwé are of
Teflon® and stainless seel—selected L0 provide manmum corremion
remiftance and minimum wesr.

An interna) by-pass valve permits recirculation of the fluid at the
presel pressure, Preventing System over-pressure and moior over-
loed. By-pass valve is externally adjustable—~evep while the pump is
opereting. Magpetic coupling provides leak.proof, contamination-
free service end reduces maintenance. Driven magnet is Ryton®.
coated W prevent theymal abock and eontaminstion Pumpe are al!
field-servicsble—see table below for service kita

Pump dry iRt capahilities: 3 feet of Hs0; vacuumdown to the vapor
preasurv of the fluid being pumped. Diff erential preasure to 83 peig.
aystem preasure to 300 paig.
oA TN EL Ofpecs et Co Ryton— Aeg TN A Peramn Co



fppendix 1 (Cont'd)

DS

Identification ON-P-SA0B, ON-P-RODY
Noun Nese High Red Filter Sample, and RCS
Manufecturer z'mmries
Model MNo.
Type Nstating
Staward Material Designation Folypropylene and Polypherosulfide
Rated Speed 1550
Rated Capacity 0.50 G
Rated Static Pressure 80.85 Ft.
Design Tesperature 180°F
Wwbricent

Gorman-Rpp Industries

PSC
Enclosure TEFT
Rated Horse Power 0.18 HP (135 watts)
Ratec Speed 1550
o ricant/Ooolent ail/Asr
Power Requirements 115 Wolts, 2 Phase 60 Kz, 1.3 Amps
Fower Source MP-N-1
Drawing No. 0S-527-G-06, Rev. 3

08-527-G07, Rev. 3
05-527-G-08, Rev. 1

3/83



Appendix No. 10
to
Submerged Demineralfzer System
Systea Design Description

Title
S.D.S Valve List



VALVE NO.
ON-v-FL-1

N-V-FL-2
(v-527-6)#

ON-V-FL-3
(v-526-9)¢

N-VFL-4
(v-527-11)*

N-vV-FL-5

(v-527-13)*

N-V-FL-6

(v-527-14)*

N=-V-FL~7

N-VFL-8

N-V-FL-9

#(Print No.)

1z

11/2°

112"

3/4"

12"

112"

112"

1 2"

112

OESCRIPTION

Filter Manifold
Influent Isolation

Filter Manifold
Influent Check

Filter Influent
Sample Throttle

Filter Manifold
Flush Isolation

Pre-Filter Inlet
Isolation

Final Filter Outlet
Isolation
Prefilter vent

Prefilter Outlet

Prefilter Inlet

TYFE, MANLFACTURER &

300# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-323-1-1

150# Swing Check
BW 316 SS
Alloyco Fig. 476

3004 Ball Valve
SW 316 SS

ITT Grinnell

1 1/2%-3023-1-1

300# Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

175¢# Diaphragm Valve
SW 304 SS
ITT Grinnell Fig. 2471

300¢# Ball valve
SW 316 SS

ITT Grinnell

1 1/72"-3023-1-1

22000 Two Way Check
Quick Discawect Couwling
Hansen #12-HK

22000 Two Way Check
Quick Discawect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Cowpling
Hansen #12-HK

SPECIFICATION

527-L-5002

527-4.-5010

527-L-5002

527-L-5002

527-L-5009

527-L-5002

527-L-5003

527--5003

527<.-5003

3/83
(Reset)



WALVE NO.

N-V-FL-10
(v-527-18)¢

ON-V-FL-11
(v-527-19)¢

N-V-FL-12
(v-527-20)*
N-V-FL-13
N-V-FL-14

N-V-FL-15

N-V-FL-16
(v-527-24)¢
N-V-FL-17

N-V-FL-18

-(Piint No.)

SIZE

3/4"

3/4"

3/4"

112"

1 2"

112"

3/4"

72"

112"

DESCRIPTION

Final Filter vent
Isolation

Pre-Filter vent Isolation

Filter Flush Line Check

Final Filter vent

Final Filter Outlet

Final Filter Inlet

Filter Manifold Flush
Isolation

Pressure Instrument
Isolation Between Pre-
Filter and Final Filter

Pool Skimmer Suction heck

TYFE, MANFACTURER &

300# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

150# Swing Check
Bw 316 SS
Alloyco Figure 476

2200# Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

2200¢# Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

3004 Ball valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Valve
SW 316 SS

ITT Grinnell
1/72°-3023-1-1

150¢ Swing Check
SW 316 SS
Ladish
5261-0607-15A

MATERIAL

SPECIFICATION

527-L-5002

527-L-5002

527-L-5010

527-L-5003

527-t.-5003

527-.-5003

527-L-5002

527-L-5002

527-L-5010

3/83
(Reset)




TYPE, MANUFACTURER &

WALVE NO. SIZE DESCRIPTION SPECIFICATION
ON-V=-FL-19 3/4" Pool Skimwer Pump Vent 150# Globe
and Prime Isolation Stainless Steel

Alloyco Figure 114

N-V-FL-20 Filter Manifola Flush and whitey Ball valve
Orain Cornection SS 436

ON-V=IX-20 1" Feed Punp Discharge 200# Diaphragm valve 527-L-5009
(v=527-1)* ITT Grinnell Fig. 2471

Sw 304 SS

Ethylene Propylene Diaphragm
ON-V-1X-21 3/4" Feed Pump Recirc. Isolation 300# Ball valve 527-L -5002
(v-527-2)* SW 316 SS

ITT Grinnell

3/4"-3023-1-1
N-V=-1X-22 1" Feea Manifold Flush 150# Swing Check 527-L-5010
(v-527-3)¢* Line Check BW 316 SS

Alloyco Figure 476
ON-V=IX-23 1» Feed Manifold Flush 3004 Ball Valve 527-1L.-5002
(V-527-4)® Connection Isolation SW 316 SS

ITT Grinnell

1*-3023-1-1
ON=-V-1X-24 1» IX Manifola Swpply Line 3004 Ball valve with valve:
(v-527-21)* Auto. Isolation Pneumatic Actuator 527-L-5002

SW 316 SS

1%-3023-1-1 Actuator:

527-L-5011

ON-V-1X-25 1" Train #1 Ion Exchangers 200# Diaphragm valve 527~ -5009
(v-527-22)® Inlet Isolation ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm
ON-V=-IX-26 1" Train #2 Ion Exchangers 200¢# Diaphragm Valve 527-L-5009
(v=-527-23)® Inlet Isolation ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm
#(Print No.) -3 -
? ? Bget)



VALVE NO.

N-V-IX-27
(v-527-25)*

N-V-1X-28
(v-527-28)*

ON-V-IX-29
(v-527-29)*

N-V-IX-30
(v-527-30)*

ON-V-IX-31
(v-527-31)*

N-V-IX-32
(V-_527-32)'

N-V-IX-33

N-V-IX-34
(v-527-49)*

#(Print No.)

1-

1-

1-

1-

1.

1-

1-

DESCRIPTION

Train #1 Ion Exchangers
Outlet Isolation

Train #2 Ion Exchangers
Outlet Isolation

Cation Exchanger "A"
Inlet Isolation

Cation Exchanger "A®
Outlet Isolation

Cation Excharger "B"
Inlet Isolation

Cation Exchanger "B"
Outlet Isalation

Train #1 IX Flush Line
Oheck

Train #1 IX Flush Line
Isolation

TYPE, MAWNLFACTURER &
MODEL_NUMBER

300# Ball valve
SW 316 SS

ITT Grinnell
1%-3023-1-1

300¢# Ball valve
SW 316 SS

ITT Grisvell
1°-3023-1-1

300# Bai: valve
SW 316 SS

ITT Grinne:
1-3023-1-

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1%-3023-1-1

3004 Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

150# Swing heck
BW 316 SS
Alloyco Fig. 476

300¢ Ball Velve
SW 316 SS

ITT Grinnell
1°-3023-1-1

MATERIAL

SPECIFICATION

527-1L-5002

527-L.-5002

$274.-5002

527-L.-5002

527-.-5002

527-L-5002

527-L-5010

527-L-5002

%82t




VALVE NO.
ON-V-IX-35

N-V-IX-36
(v-527-50) #

ON=V=-IX-37

ON-V-IX-38
(v-527-51)*

QN-V-1X-39

ON-V-IX-40
(v-527-52)*

ON-V-IX-4l

ON-V-IX-42

N-V-IX-43

#(Pzint No.)

SIZE

1-

1.

1.

1.

1.

112"

11/2"

112"

DESCRIPTION

Train #2 IX Flush Line
Check

Train #2 IX Flush Line
Isolation

Cation "A® Flush Line Check

Cation "A® Flush Line
Isolation

Cation "B" Flush Line

Check

Cation ®8° Flush Line

Isolation

Train No. 1 IX "A" Inlet

Train No. 1 IX "A" Outlet

Train No. 1 IX "B Inlet

TYFE, MANFACTURER &
MODEL NUMBER

1500 Swing Check
BW 316 SS
Alloyco Fig. 476

300¢# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

150¢# Swing Check
Bw 316 SS
Alloyco Fig. 476

3004 Ball valve
SW 316 SS

ITT Grinnell
17-3023-1-1

150¢# Swing Check
BW 316 SS
Alloyco Fig. 476

300¢# Ball Velve
W 316 SS

ITT Grinnell
1"-3123-1-1

22004 Two Way Check

Quick Disconnect Coupling

Hansen #12-HK
2200¢# Two Way Check

Quick Disconnect Coupling

Hansen #12-HK
22004 Two Way Check

Quick Discannect Coupling

Hansen #12-HK

MATERIAL

SPECIFICATION

527-L-5010

527-4.-5002

527-L-5010

527-.-5002

527-.-5010

5274.-5002

527-L-5003

527-L-5003

527-L-5003

3/83
(Reset)




VALVE NO.
ON-V-1X-44

N-V-1X-45

ON-V-1X-46

ON-V-IX-47

ON-V-1X-48

N-V-IX-49

N-V-1X-50

N-V-1X-51

N-V=1X-52

N-V-IX-53

*(Print No.)

SIZE

VY

12

1lwv2»

11/2°

12"

112"

1l 2"

1l 12"

QESCRIPTION

Train No.

Train No.

Train No.

Train No.

Train No.

Train No.

Train No.

Train No.

Train No.

1 IX

1 IX

11X

2 IX

2 IX

2 IX

2 IX

2 IX

2 IX

"8" Cutlet

"C*" Inlet

"C" Outlet

"A* Inlet

“A" Qutlet

*8" Inlet

8" Qutlet

*C" Inlet

"C® Gutlet

Cation IX "A" Inlet

TYFE, MANUFACTURER &
MODEL NUMBER

22000 Two Way Check
Quick Discamect Coupling
Hansan #12-HK

22000 Two Way Check
Quick Discamect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Discawect Cowling
Hansen #12-HK

22000 Two Way Check
Quick Discawect Cowling
Hansen #12-HK

22000 Two Way Oweck

Quick Discawmect Coupling
Hansen #12-HK

22000 Two Way Oheck
Quick Discawect Coupling
Hansen #12-HK

22000 Two Way Check
Quick Discowmect Coupling
Hansen #12-HK

2200¢ Two Way Check

Quick Discawmect Coupl ing
Hansen #12-HK

22000 Two Way Check
Quick Discawect Cowpling
Hansen #12-HK M

22004 Two Way Oheck

‘Quick Discawect Cowpling

Hansen #12-HK

MATERIAL

SPECIFICA™ ION

527-1.-5003
527-L-5003
527-L-5003
527-L-5®3
527-L-5003
527-L-5003
527-L-5003
527-L-5003
527-L-5003
527-L-5003

3/83
(Reset)




WALVE NO.
ON-V-IX-54

ON-V=-IX-55

ON-V-IX-56

N-V-IX-57
ON-V-IX-58

(V-527-213)*

N-V-IX-59

N-V-IX-60
N-V-IX-102

N-V-1X-103

ON-V-1X-104

2(pPrint No.)

SIZE
112

1 v2»

1 vz

RESERVED
1z

1 w2

RESERVED
2.

2-

2-

DESCRIPT ION
Cation IX "A" Qutlet

Cation IX *8" Inlet

Cation IX "8* Gutlet

Cation Effluent First
Isolation to utility

Piping

Cation Effluent Second
Isolation to Utility
Piping

First Isolation to MWHT

Second Isolation to MWHT

First Isolation to RCBT

TYFE, MANFACTURER &
MOCEL NUMBER

22004 Two Nay Check
Quick Disconnect Coupling
Hansen #12-HK

22000 Two Way Check
Quick Discomect Coupling
Hansen #12-HK

22000 Two Way Check
Quick Discomnect Cowpling
Hansen #12-HK

150¢ Ball Valve
SW 316 €T

ITT Grinnell

1 1/2*-3015-1-8

150¢ Ball valve
SW 316 SS

ITT Grinnell

1 1/2*-3015-1-8

1000¢# Ball valve
SW 304 SS

Watts

S-8501-LL

1000¢# Ball valve
Sk 304 SS

watts

S5-8501-LL

150# Ball valve
SW 316 SS

ITT Grinnell
2"-3015-1-1

MATERIAL

SPECIFICATION

527L-5003

5274.-5003

527<.-5003

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-.-5002

3/83
(Reset)




VALVE NO.
ON-V-IX-105

N-V-LC-106
(v-527-204) *

N-V-LC-107
(v-527-26)*

N-v-LC-108
(v-527-27)*

ON-V-LC-109
(v-527-65)*

N-V-LC-110
(v-527-66)*

N-V-LC-111
(v-527-67)*

N-V-LC-112
(v-527-68)*

*(Print No.)

SIZE

2

1-

1-

1-

1-

1.

1-

OESCRIPTION
Second Isolation to RCBT

Oontainment Aump Discharge
Pressure Instrument
Isolation

Final Filter Leakoff
Isolation

Pre-fFilter Leakoff
Isolation

Train #1 IX "A"
Leakoff Isolation

Train ¢#1 IX "B"
Leakoff Isolation

Train #1 IX *C*
Leakoff Isolation

Train #2 IX "A"
Leakoff Isolation

TYFE, MANLFACTURER &
MODEL NUMBER

150¢# Ball Vvalve
Sw 316 SS

ITT Grinnell
2°-3015-1-1

1000¢ Ball valve
SW 304 SS

Natts

S-8501-LL

2004 Of gphrags valve

ITT Grinnell Fig. 2471

S 304 SS

Ethylene Propylene Diaphragm

2004 Digphrage Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

200# Digphrags Valve

1TT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

2004 Digphrage Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

2004 Diaphragm Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

200# Digphragms vValve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

MATERIAL

SPECIFICATION

527-L-5002
527-L-5002
527-L.-5009
527-L-5009
527-L-5_(D9
527-L-5009
527-.-5009

527-L-5009

3/83
(Reset)




VALVE NO.

N-v-LC-113
(v-527-69)*

ON-v<LC-114
(v-527-70)*

N-V-LC-115
(v-527-71)*

N-vVLC-116
(v-527-72)*

N-V-LC-117
(v-527-57)*

N-v-LC-118
(v-527-58)*

N-vV-LC-119
(v-527-59)*

N-v-LC-120
(v-527-60)*

*(Print No.)

1-

1.

1.

1-

12"

1 2"

Vo

112"

DESCRIPTION

Train #2 1X *B"
Leakoff Isalation

Train #2 IX "C*
Leakoff Isalation

Cation IX ®A® Leakoff
1salation

Cation IX *B8" Leakoff
Isolation

leakoff IX A" Inlet
Isalation

Leakoff IX *B* Inlet
Isolation

Leakoff IX "A" Outlet
Isolation

Leakoff IX *"B" Outlet
Isolation

TYPE, MANLFACTURER &
MODEL_NUMBER

200# Disphregm valve

ITT Grinnell Fig. 2471

Sw 304 SS

Ethylene Propylene Diaphrag®

2004 Oiaphragm Valve

ITT Grimnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

200# Oiaphragm Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

2004 Oiaphragm Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Oiaphragm

300# Ball valve
SW 316 SS

ITT Grinnell

1 1/2°-3021-1-8

300# Ball Valve
SW 316 SS

ITT Grinnell -
1 1/2*-3021-1-8

300¢# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3021-1-8

3004 Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3021-1-8

MATERIAL

SPECIFICATION

527-L-5009

527-L-5009

527-L.-5009

527-L-5009

527-L-5002

527-L-5002

527-L-5002

527-.-5002

{ho2et)




VALVE NO.

ON-V-LC-121
(v-527-63)*

N-V-LC-122
(v-527-64)*

N-V-LC-127
(v-527-85)*

N-V-LC-213
(v-527-61)*

N-V-LC-214
(v-527-62)*

ON-V-LC-130
ON-V-LC-131
ON-V-LC-132
ON-V-LC-133
ON-V-LC-134
ON-V-LC-135

¢(print No.)

SIZE

1.

3.

3/4"

3/4"

172"

3/8%

3/8"

"

a"

174"

QESCRIPTION

Leakonff IX "A® Flush
Line Isolation

Leakoff IX "B™ Flush
Une Isolation

Leakoff Contalnment Pump
Suction Line

Leakoff IX “A" vent
Isolation

Leakoff IX "B" vent
Isolation

LCIX "A" Effluent Pressure
Gauge Isolation

LC RAmp Discharge PI
Isolation

LC Aump Discharge PI High
Point Vent

LCIX "A® Effluent Sample
Valve

LCIX "B" Effluent Sample
Valve

LC Amp Suction Pressure
Gauge Isolation

-10-.

TYPE, MANUFACTURER &
MODEL NUMBER

3008 Ball valve
SW 316 SS

ITT Grinnell
1°-3021-1-8

300# Ball valve
SW 316 SS

ITT Grinnell
1%-2021-1-8

Check
Alloyco Fig. 376

300# Ball valve
SW 316 SS

ITT Grinnell
3/4%-2021-1-8

300¢# Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3021-1-8

B8all valve
SW 304 SS

V-Stea Globe Valve
Whitey SS1VS§

V=-Stem Globe Valve
whitey SS1VSé6

Parker CPI
Regulating Type

Parker CP1
Regulating Type

Parker CPI
Regulating Type

MATERIAL

SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

527-.-5002

527-L-5002

527-1-5014

527-L-501




VALVE NO.
ON-V-LC-136

ON-V-LC-291
N-V-PM-166

(v-527-42)*

N-V-PH-167
(v-527-43)*

ON-V-PM-169
(v-527-44)*

N-V-P4-169
(v-527-45)*

N-V-PH-170
(V-527-46)*

N-V-PH=171
(v-527-47)*

ON-V-PM-172
CN-V-PM-173
(v=527-114)*

ON-V-PH-174
(v-527-115)*

ON-V-PM4-175
(v-527-116)*

ON-V-P4-176
(v-527-117)*

ON-V-PM-177
(v=527-118)*

*(Print No.)

SIZE

174"

1/2®

174"

174"

174"

174"

174"

174"

174"

174"

/74"

174"

174"

174"

DESCRIPTION

LC Pump Discharge Samle

valve

LCIX "8" Effluent Pressure

Gauge Isolation

Train #1 IX "A" Qutlet
Sample Isolation

Train #1 IX "8" Qutlet
Sample Isolation

Train #1 IX "C" Qutlet
Sample Isolation

Train #2 IX "A" Qutlet
Sample Isolation

Train #2 IX "8" COutlet
Sample Isolation

Train #2 IX "C" Outlet
Sample Isolation

Cation Exchangers Outlet

Sample Isolation

Train #1 IX "A" Qutlet
Flow Diversion

Train #2 IX "A™ Qutlet
Flow Diversion

Train #1 IX "8" Qutlet
Flow Diversion

Train #2 IX "8" Outlet
Flow Diversion

Train #1 IX °C" Qutlet
Flow Diversion

A S

TYFE, MANFACTURER &

Parker CP1
Regulating Type

Ball valve
SW 304 SS

Ball Vvalve
Whitey SS4354

Ball valve
Whitey SS-43S4

Ball valve
Whitey SS-4354

Ball valve
Whitey SS-4354

Ball valve
Whitey SS-43S4

Ball valve
Whitey SS-4354

Ball valve
Whitey SS-43S4

3-¥ay Ball Valve
Whitey SS-43xS4

3-Nay Ball Valve
Whitey SS-43xS4

3-¥ay Ball Valve
Whitey SS-43XS4

3-MWay Ball valve
Whitey SS-43xS4

3-Way Ball valve
Whitey SS-43XS4

SPECIFICATION

527-L-5002

527-1.-5014

527-1-5014

527-L-5014

527-L-5014

527-L-5014

3/83
(Reset)



VALVE NO.

ON-V-P¥-178
(v-527-119)#

N-V-"M-179
(v-527-120)*

ON-V-PH-180
(v-527-121)*

N-V-PH-181
(v-527-88)*

ON-V-PH-183
(v-527-96)*

ON-V-PH-184
(v-527-95)*

ON-V-PH-185
(v-527-93)*

ON-V-PH-186
(v-527-94)*

ON-V-PN¥-187
(v-527-92)*

ON-V-PN-188
(v-527-91)#

ON-V-P¥-189
(v-527-89)*

ON-V-PH-190
(v-527-50)*

ON-V-P¥-151
(v-527-150)*

*(Print No.)

SIZE

174"

1/74°

174"

1/74°

/4"

174"

1/748*

1/748*

174"

174"

174"

174"

174"

DESCRIPTION

Train #2 IX "C" Outlet
Flow Diversion

Cation Exchangers Influent
Flow Diversion

Cation Exchangers Effluent
Flow Diversion

Cation Exchangers Influent
Sample Isolation

Train #1 - IX “A" EFF
Saaple Throttle

Train #1 - IX "B" EFF
Samgle Throttle

Train #1 - IX "C" EFF
Samgle Throttle

Train #2 - IX "A" EFF
Sample Thruttle

Train #2 - IX "B" EFF
Saaple Throttle

Train #2 - IX "C" EFF
Sample Throttle

Cation Exchangers Influent
Sample Throttle

Cation Exchargers Influent
Sample Throttie

Train #1&2 IX's “A* Beta
sonitor Flush Stop

- ]2 -

TYPE, MANLFACTURER &

3-May Ball Valve
Mhitey SS-43xS4

3-Way Ball Vvalve
Whitey SS-43xS4

3-Way Ball valve
Whitey SS-43xS4

Ball valve
Witey SS-4354

Needle Valve
Wnitey SS-1RS4

Needale vValve
Mhitey SS-IRSA

Needle Vvalve
whitey SS-1RSA

Needle Valve
Mhitey SS-1RS4

Needle Valve
wnitey SS-1RS4

Needle Vvalve
Whitey SS-1RS4

Needle valve
whitey SS-1RSA

Needle Valve
Whitey SS-1RS4

Angle Pattern Ball Valve

Whitey SS-4354-A

MATERIAL
SPECIFICATION
527-L-5014
527-L-5014
527-1-5014
527-L-5014
527-L.-5014
527-L-5014
527-L-3014
527-L-5014
527-L-5014
527-L-5014
527-L-5014

527-L-5014

527-L-5014

(h8det)



WALVE NO.

ON-V-PM-192
(v-527-149)*

ON-V-P4-193
(v-527-143)*

ON-V-4-194
(v-527-147)*

ON-V-P¥-195
(v-527-146)*

N-V-4-196
(v-527-143)*

ON-V-P%-197
(v-527-144)*

ON-V-P4-198
(v-527-200)*

ON-V-P¥-199
(v-527-199)*

ON-V-P4-200
(v-527-198)*

ON-V-VA-201
(v-527-33)*

N-V=-WA-202
(v-527-34)¢

*(Print No.)

SIZE

174"

174"

174"

174"

174"

174"

174"

174"

174"

3/48"

3/4"

OESCRIPTION

Train #142 IX's "B" Beta
Monitor Flush Stop

Train #142 IX's "C" Beta
Monitor Flush Stop

Cation Exchangers Influent
Beta Monitor Flush Stop

Cation Exchangers Effluent
Beta Monitor Flush Stop

Beta Monitar Flush Heeder
Isolation

Beta Monitar Flush Header
Checik

Train #142 IX's "A" Beta
Monitor Flush Line Check

Train ¢#142 IX's "B" Beta
Monitor Flush Line Check

Train #1&2 IX's "C" Beta
Monitor Flush Line Check

Train #1 IX “A" vent
Isolation

Train #1 IX "B" vent
Isolation

TYPE, MANLFACTURER &
MODEL NLMBER

Angle Pattern Ball Valve
Whitey SS-4354-A

Angle Pattern Ball valve
Whitey SS-4354-A

Angle Pattern Ball valve
Whitey SS-4354-A

Angle Pattern Ball valve
Whitey SS-4354-A

Ball Valve
wnitey SS-43S4

Check Valve
Nupro SS-ac-1

Check valve
Nupro SS-4C-1

Check Valve
Nupro SS=4C-1

Oheck Valve
Nupro SS4C-1

300# Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

3009 Ball walve
SW 316 SS

ITT Grinnell -
3/4%-3023-1-1

MATERIAL

SPECIFICATION

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5002

527-L-5002

3/83
(Reset)




VALVE NO.
ON-V-P4-229
(v-527-197)*
ON-V-H-231

ON-V-PN-232

ON-V-VA-203
(v-527-35)

N-V-W-204
(v-527-36)*

ON-V-VA-205
(v-527-37)¢

N-V-W-206
(v-527-38)*

N-V-VA-207
(v-527-39)*

ON-V-W-208
(v-527-40)*

#*(Print No.)

SIZE

174"

174"

/74"

3/4%

3/4%

3/4"

3/4"

3/4"

3/4"

DESCRIPTION

Cation Exchangers Influent
Beta Monitor Flush Line
Check

Train #1A IX's High Level
Sample Isolation

Train #A IX's High Level
Sample Isolation

Train #1 IX "C" Vent
Isolation

Train #2 IX "A" Vent
Isolation

Train #2 IX "B* vent
Isolation

Train #2 IX "C" Vent
Isolation

Cation IX “A® vent
Isolation

Cation IX "B" vent
Isolation

i e

TYPE, MANFACTURER &
MODEL _NUMBER

Check Valve
Npro SS-AC-1

Ball valwve
Whitey SS-43S4

Ball valve
Whitey SS-43S4

300¢# Ball valve
SW 316 SS

ITT Grinnell
3/4%-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
3/4%-3023-1-1

300¢ Ball valve
SW 316 SS

ITT Grinnell
3/4%-3023-1-1

300¢ Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

300¢ Ball Vvalve
SW 316 SS

ITT Grinnell
3/74"-3023-1-1

300¢ Ball valve
Sk 316 SS

ITT Grinnell
3/4%-3023-1-1

MATERIAL

SPECIFICAT ION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

theset)




VALVE NOD.

ON-V-VA-209
(v-527-53)*

(N-V-W-210
(v-527-54)*

N-V-W\-211
(v-527-55)*

N-V-VA-212
(v-527-56)*

N-V-W-215

N-V-VA-216

N-V-VA-217

N-V-VA-218

N-V-VA-219

*(pPrint No.)

SIZE

1.

1.

1'

1.

12~

112"

12"

11l/2°

11/2"

OESCRIPTION

Train #1 Ion Exchengers
Piping Vent

Train #2 Ion Exchangers
Piping vent

Cation IX "A" Piping Vent

Cation IXx “B® Piping Vent

Train No. 1 IX “A® vent

Comection

Train No. 1 IX "B" vent
Comnection

Train No. 1 IX “C* vent
Comection

Train No. 2 IX "A" vent
Comnection

Train No. 2 IX "B" vent
Comnection

TYPE, MANLFACTURER &
MODEL_NLMBER

300# Ball valve
SW 316 SS

ITT Grimell
1%-3023-1-1

300¢ Ball Valve
SW 316 SS

ITT Grinnell
19-3023-1-1

3004 Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

22004 Two Way Check
Quick Discannect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Discannect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Discannect Couwpling
Hansen #12-HK

22004 Two Way Check
Quick Discannect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Discownect Coupling
Hansen #12-HK

MATERIAL

SPECIFICAT ION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527--5003

527-L-5003

527-L-5003

527-L-5003

527-L-5003

/83
Reset)




VALVE NO.
N-V-VA-220

N-V-W-221
N-V-WA-222

N-V-W-223
(V-257-193)*

N-V-W-224
(v-257-195)*

N-V-VA-225

ON-V-VA-226

N-V-W-227
(20-950-29-008) *

ON-V-VA=-228

*(Print No.)

SIZE
1ll/2°

1 /2"

12"

2'

3/4"

74"

10"

DESCRIFTION
Train No. 2 IX "C" Vent

Connection
Cation "A" vent Connection

Cation "B" vent Connection

Feed Manifold vent Intake

Filter Mmanifold vent
Intae

Tank Farm Vent Isolation

Off Gas vent Header Drain

Vessel Yent Hose Filter
Bypass

Exhaust Header Inlet
Isolation

A P

TYPE, MANLFACTURER &
MODEL NUMBER

22004 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

220040 Two Way Oheck
Quick Odscowect Cowpling
Hansen #12-HK

22004 Two Way Oheck
Quick Disconnect Cowpling
Hansen #12-HK

300¢4 Ball valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

300¢ Ball Valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

150# Ball Valve
SW 316 SS

ITT Grinnell
2*-3015-1-8

300# Ball Valve
BW 316 SS

ITT Grinnell
3/4%-3021-1-8

Butterfly
Hills McCama
15056-T-56

MATERIAL
SPECIFICAT ION

527-L-5003

527-1.-5003

527-L-5003

527-L-5002

527-.-5002

5274.-5002

527-L-5002

527-L-5014

3/83
(Reset)




VALVE NO.
N=V-VA-231

N-V-VA-232
N-V=-VA=233

N-V-VA-234
ON-V=-VA-235

N-V-YA-236

N-V-WA-237
(v-527-123)¢

Od-v-w-238
(vV-527-122)¢

N-V=-VA-239
(v-527-83)*

#(Print No.)

2'

1-

1.

2.

DESCRIPTION
Pressure Control Valve

feed Tank Off Gas
Filter Inlet Isolation

Feed Tank Off Gas
Filter Outlet Isalation

Beta Monitoring Manifold
Vent Exhaust

Beta Monitoring Manifold
vent Intake

IX Manifold vent Exhaust

T

TYPE, MANLFACTURER &
MODEL. NLMBER

Disphregm Activatec
Butterfly

Mosser Industries
Rss'y No. 25 AL 1110-P

300# Ball valve
BW 316 SS

ITT Grinnell
2»-3021-1-8

1504 Tufline Plug Valve
SW 316 SS
89731L

1509 Turtine Plug valve
ew 316 SS
89731L

3004 Ball Valve
BW 316 SS

ITT Grinnell
2°-3021-1-8

300¢ Ball Valve
BW 316 SS
ITT Grinnell
2°-3021-1-8

3004 Ball Valve
BN 316 SS

ITT Grinnell
2°-3021-1-8

MATERIAL

SPECIFICATION

527-.-5002

527-L-5002

527<.-5002

3/83
(Reset)




VALVE NO.

ON-V-VA-240
(v-527-206)*

N-V-WA-241
(v-527-108)*

ON-V-VA-242
(v=527-189)*

N-V-VA-243
(v-527-188)*

ON-V-VA-244
(v-527-203)*

N-V-VA-245
(v-527-261) ¢

ON=-V-VA-246
(v-527-151)*

ON=-V-VA-247

(v-527-260)*

ON-V-YA-248
(v-527-207)*

*(Print No.)

SIZE

2-

3/8"

2.

2.

2.

1-

2.

1-

2.

DEACRIPTION
IX Manifold vent Intake

Hi Rad Filter Saaple
Box Pump Discharge Check
to waste vent Isolation

Intemmediate Sasple Box
vent Exhaust Isolation

Interaediate Sample Box
vent Inlet Isolation

Hi Rad Feed Semple Box
vent Intake Line Isolation

0ff-Gas Bottoa Rmp
Discharge Isolation

Hi Rad Feed Sample Box
vent Exhaust Isolation

0ff-Gas Bottams Pump Flush
Connection Isolation

Hi Rad Filter Sasple Box
vent Intake

=10 =

TYPE, MANUFACTURER &
MODEL._NLMBER

300¢4 Ball valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

Check
Nupro
SS4C-1/3

3004 Ball valve
BN 316 SS

ITT Grinnell
2"-2021-1-8

300¢# Ball walve
8w 316 SS

ITT Grinnell
2*-3021-1-8

3004 Ball valve
BN 316 SS

ITT Grinnell
2"-3021-1-8

Ball valve

3004 Ball Valve
8w 316 SS

ITT Grinnell
2°-3021-1-8

Ball valve
SW 304 SS

300¢ Ball valve
BW 316 SS

ITT Grinnell
2°-2021-1-8

MATERIAL
SFECIF ICAT ION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L.-5002

527-L-5002

527-.-5002

527-L-5002

1R2et)




VALVE NO.

ON=-V=VA-249
(v-527-208)*

N-V-VA-250
(V=527-77)*

N-V-VA-251
(V=-527-194)*

N=-V-VA-252
N-V-WA-253

ON-V-VA-295
(v=527-242)*

N=-V=-VA-296
(v=-527-243)*

N-V-VA-335
(v=-527-252)*
ON=-V=VA-336

ON-V=VA-337
(v-527-128)*

#(Print No.)

2-

1.

3/8"

3/8"

378"

3/8"

OESCRIPTION

Hl Raa Filter Sample
Box Vent Exheust

Filter Manifold vent
Exhaust Isolation

Feed Manifold vent
Exhaust Isolation

Off-Gas Bottoms Amp Flush
Connection Check valve

Filter Manifold Sump Amp
Influent Check

RCS Manifold vent Intake

RCS Manifold vent
Exhaust

RCS Sump Amp Discharge
Check

Filter Manifold Sump
Pump Discharge Check

Filtsr Manifold Drain
LUine Chack

-19 -

TYPE, MANMLFACTURER &
MODEL NUMBER

300¢ Ball valve
BW 316 SS

ITT i 11
2°-3021-1-8

300¢ Ball valve
SW 316 SS

ITT Grinnell
2°-2021-1-8

300¢ Ball Valwe
8w 316 SS

ITT Grinnell
2°-3021-1-8

Ball Check Valve
Check

300¢# Ball valve
SW 316 SS

ITT Grimell
2-3015-1-8
3004 Ball valve
BW SS
2°-3012-1-8

Oheck
Check

Chack
Nupro
1/3 psi

MATERIAL

SPECIFICATION

527-L-5002
57-L-5002

37-L-5002

527-L-5002

3/83
(Reset)




VALVE NO.
ON-V=VA-338

(20-950-29-008)*
ON=-V=VA-339
ON-V=VA-340
ON-V-VA-3Al1
ON-V-VA=342
ON-V=VA-343
ON-V=VA-344

ON-V=VA-345

ON-V=VA-346

*(Print No.)

SIZE

174"

174"

174"

/4"

174"

174"

174"

174"

3/4"

DESCRIPTION

Vessel vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Hose
Filter Bypass

Vessel Vent Inlet
Isolation

TYPE, MANLFACTURER &

Needle

Needle

Needle

Needle

Needle

Needle

Needle

Needle

Ball

SPECIFICATION

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

3/83



WALVE NO.

N=-V-SA-255
(v=527-7)*

N-V-SA-256
(v-527-8)¢

N-V-SA-257
(v-527-10)*

N-V-S5A-258
(v=-527-12)*

N=-V=SA=259
(V-527-164)*

N-V-5A-260
(V-527-156)*

ON-V-SA-261
(V=527-172)*

N-V-5A-262
(v-527-180) ¢

#(Print No.)

3/4"

3/4%

3/4"

3/4"

174"

/78"

var

VN

OESCRIPTION

Filter Influent Sasple
Inlet Isolation

Filter Influent Sample
Outlet Isalation

Filter Effluent Sample
Inlet Isolation

Filter Effluent Sample
Outlet Isolation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spiepat
Isolation

TYPE, MANLFACTURER &
MIDEL NUBER

300¢ Ball Valve
SW 316 SS

ITT Grinnell
3/4%-3023-1-1

3004 Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

300¢ Ball valve
SN 316 SS

ITT Grinnell
3/4%-3023-1-1

300¢ Ball Walve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

Angle Pattern Ball Valve
SS-4 354-A
Whitey

Angle Pattern Ball Valve
SS=4354-A
Whitey

Angle Pattern Ball valve
SS=4354-A
¥hitey

Angle Pattern Regulating
vValwve

SS-1UGA-A

Whitey

MATERIAL
SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5014

527-.-5014

327-L-5014

527-L-5014

3/83
(Resat)

Ion
Effluent



VALVE NO.

ON=-V-5A-263
(v-257-165)*

N-V-SA-264
(V-527-157)*

N-V=SA~-265
(V-527-173)*

ON-V-SA-266
(v-527-181)*

N-V-SR-267
(v-257-166)*

N-V-SA-268
(v-527-158)*

N-V-SA-269
(v=527-174)*

N-V=-SA-270
(C-527-182)*

f(Print No.)

SIZE

174"

va®

va®

174"

va®

va®

174%

va®

DESCRIFTION
Sample Flash Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sesple Flask Spigot
Isolation

Semple Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

TYPE, MANLFACTURER &
MODEL NUMBER

Angle Pattern Ball Valve
55-4354-A
witey

Angle Pattern Ball Valve
SS-4354-A
Whitey

Angle Pattern Ball valve
SS-4354-A
Wmitey

Angle Pattern Regulating
valve

SS=-1KS4-A

WMitey

Angle Pattern Ball valve
SS-4354-A
Whitey

Angle Pattern Ball valve
SS-4354-A
Whitey

Angle Pattern Ball Valve
SS-4354-A
Whitey

Angle Pattern Regulating
valve

SS=1KS4-A

Whitsy

MATERIAL
SPECIFICATION

527-L-5014

527-L-5014
Train 92
Exchanger
uCe

527-L-5014 Effluent

527-L-5014

527-L-5014 Train &1
Ion
Exchanger
IA.

527-L-5014 Effluant

527-L-5014

527-L-5014

3/83
(Reset)




VALVE NO.

ON-V-SA-271
(v=-527-167)*

N-V-SA-272
(v-527-159)*

N-V-SA-273
(v=527-175)*

N-V-SA-274
(v-527-183)*

N-V=-5A-275
(v-527-168)*

ON-V-SA-276
(v-527-160)*

N-V-8A-277
(v=527-176)*

N-V-5A-278
(v-527-184)*

*(Print No.)

SIZE

174"

va®

va*

174"

va®

VY

V] N

DV

DESCRIPTION
Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isalation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

TYFE, MANLFACTURER &
MODEL. NLMBER

Angle Pattern Ball valve
$S-4354-A
Witey

Angle Pattern Ball valve
SS-4354-4
whitey

Angle Pattern Ball valve
SS-4354-A
WMitey

Angle Pattern Regulating
Valve

SS=-1KSA-A

WMitey

Angle Pattern Ball valve
SS-4354-A
bmitay

Angle Pattern Ball valve
SS-4354-A
Whitey

Angle Pattern Ball Vvalve
SS-4354-A
Witey

Angle Pattern Regulating
valve

SS=1KS4~A

Whitey

MATERIAL
SPECIFICATION
527-4.-5014
527-L-5014 Train #1
Ion
Exchanger
"ge
527-L-5014 Effluent
527-1.-5014
527-L-5014
527-L-5014 Train €2
Ion
Exchanger
.A'
5274.-5014 Effluent
527-L-5014
3/83

(Reset)




VALVE NO.

N-V=-SA-279
(v=-527-169)*

ON-V=-SA-280
(v-527-161)*

N-V-SA-281
(v-527-177)*

N-V-GA-282
(v-527-185)*

ON-V-SA-283
(v-527-170)*

N-V-GA-284
(v=-527-162)*

N-V-GA-285
(v-527-178)*

N-V-SA-286
(v-527-186)*

#(Print No.)

174"

74

/74"

/s

178"

/4"

174"

/4"

DESCRIPTION
Sample Flask Inlet Stop

Sasple Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

Sample Flask Inlet Stop

Sample Flask Flush

Sasple Flask Outlet Stop

Sample Flask Spigot
Isolation

TYPE, MANUFACTURER &

Angle Pattern Ball valve
Whitey

Angle Pattern Ball valve
55-4354-A
wnitey

Angle Pattern Ball valve
SS-4354-A
Wnitey

An?h Pattern Regulating
Va

ve
SS=1KS4-A
i tey

Angle Pattern Ball Vvalve
SS-4354-4
Whitey

Angle Pattern Ball Valve
SS-4354-A
Whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
valve

SS-1KS4-A
mitey

-24 =

MATERIAL

527-L-5014

527-L.-5014

527-<L-5014

5274.-5014

527<.-5014

527-L-5014

527<.-5014

527-L-5014

Train #2

Ion

Exchanger
L]

=g
Effluent

Train #1

Ion

Exchanger
lC'

Effiuent

3/83
(Resst)



VALVE NO.
N-V-5A-287
(v-527-155)*

ON-V-SA-288

N-V-3A-289

N-V-5A-290
(v-527-190)*

N-V-SA-292
(v-527-154)*

N-V-SA-293
(v-527-153)*

N-V=-SA-294
(v-527-152)*

N-V-SA-303
(v-527-41)

ON-V-SA-304
(v-527-98)*

N-V-SA-305
(v-527-99)*

#(Print No.)

174"

VL

178"

1/74%

/4"

V7

VY

3/4"

72~

172"

DESCRIPTION
Removable Sasple Cylinder
Inlet lsolation

Removable Sample Cylinder
Inlet Staop

Ramovable Sasmaple Cylinder
Outlet Stop

Removable Sasple Cylinder
Outlet Isolation

Sample Flask Flushing
Header Stap

Sample Flask Flushing
Header

Sample Flask Flushing
Connection Isolation

IX Train Influent Sample
Isolation

Filter Influent Sample
Outlet Staop

Filter Influent Sample
Inlet Stop

TYPE, MANLFACTURER &

Ball valve
wnd tey

Angle Pattern Shwtoff valve

SS-16Dis-F4-A
Whitey

Angle Pattern Shutoff valve

SS-16DIMA-Fa-A
Whitey

Ball valve
SS-4354
mitey

Ball valve
S5-4354
Whitey

SS-4C-1

Ball valve
S5-4354
Whitey

300# Ball valve
SW 316 SS
3/4"-3023-1-1

Ball valve
Whitey
SS-45F8

Ball valve
mitey
SS45F8

- 25 -

MATERIAL
SPECIFICATION

527-L-5014

527-.-5014

527-L-5014

527-L-5014

527-L-5014

527-.-5014

527-.-5014

527-L-5002

527-.-5014

527-L-5014

{hazet)



VALVE NO.
N-V-SA-306
(v=-527-104)*

N-V-SA-307
(v-527-103)*

N-V-SA-308
(v-257-86)*

N-V=-5A-209
(v-527-87)*

N-V-SA-310
(v-527-110)*

N-V-SA-311
(v-527-109)*

N-V=-SA-312
(v-527-111)*

N-V=SA-313

ON-V-SA-314

N-V=-SA-315

*(Print No.)

378"

3/8%

72

Vi o

3/8

3/8"

3/8"

3/4%

3/4%

3/8%

Filter Effluent Sample
Inlet Stop

Filter Effluent Sample
Qutlet Stop

Leakoff IX'ers Influent
Sample Spigot

Leakoff IX'ers Effluent
Sample Spigot

Hi Rad Feed Influent
Samgle Stop

Hi Rad Feed Influent
Sample Stop

Hi Rad Feed Sample
Spigpt

0ff Gas Sample Systea
Influent Isolation

0ff Cas Sample System
Effluent Isolation

Off Gss Ssmpler Grab Ssmple

Isolation

TYPE, MANUFACT\RER &

Ball valve
Whitey
SS44F6

Ball valve
Whitey
SSA4F6

3004 Ball Vvalve
BW 316 SS

ITT Grinnell
/2°-3021-1-8

300¢ Ball valve
SW 316 SS

ITT Grinnell
1/2°-3021-1-8

Ball valve
W tey
SS-44F 6

Ball vValve
Whitey
SS-44F6

Ball valve
mitey
SS-44F6

Ball valve
mitey
SS=65F12

Ball valve
Wi tey
SS-65F12

Ball Valve
Powell

4026-TSE
-26 -

SPECIFICATION
527-L-5014

527-L-5014

527-L-5002

3/83
(Reset)



N-V-3A-316

QN=V=SA-317

ON-V-SA-318
(v=-527-171)*

N-V-SA-319
(v-527-163)*

ON-V-SA-320
(v=-527-179)*

ON=V-SA-321
(v-527-187)®

ON=V- SA=322

N-V-5A-323
N-V-SA-324
QN=V-SA-325
(v-527-1a1)*

QN-V-5A-326
(v-527-106)*

*(Print No.)

3/8"

3/8"

/8"

v

l/a"

3V

3/8"

V7 o

Wy

3/8"

Off Gas Sampler Grab Sasple

off Gas Sampler Greb
Sample Isolation

Cation IX'ers Influent
Sample Flesk Inlet Stop

Cation IX'ers Influent
Sample Flask Flush Stop

Cation IX‘ers Influent
Sample Flask Qutlet Stop

Cation IX'sers Influent
:zlo Fleak Spigot
ati

0ff-Gas Sampler Filter
Inlet

Train #1A & 24 IX Hi Rad
Sample

Filter Influent Semple
Manifold vent Isclation

Filter Effiuent Sample
Manifold vent Isclation

TYPE, MANFACTURER & MATERIAL

Ball Valve
Powell
4026-TSE

Ball Valve
Powell
A26~-TSE

Angle Pattern Ball valve
Whitey
SS4354-A

Angle Pattern Ball valve
whitey
SS4354-A

Anglt: Pattern Ball Valve
SS-A}SM

Angle Pattern Regulating
Valve
whitey

Ball Valve
Powsll
426-TSE

Parker CP1
Regulating Type Valver

Ball valve
Whitey
SS-A¥ 8

Ball va)ve
whi tey
SS45F8

- 27 -

US3et)



NO.
N-V-SA-327
(v-527-201)*

N-V-SA-228
(v-527-102)*

ON-V-SA-329
(v-527-107)*

ON-V-SA-330
(v-527-1D0)*

ON-V-SA-331
(v-527-105)*

ON-V-SA-332
(v-527-112)*

ON-V-SA-333
(v=527-113)*

ON-V-OM-338
(v-527-227)¢

ON-V-0N-339
On-V-UN-340
(v-527-231)*

ON-V-Dw-341
(v=-527-228)*

ON-V-OM-342
(v-527-229)¢

ON-V-0M-343
(v=527-31)*

*(Print No.)

3/8°

3/8%

3/8"°

3/8"°

3/8"°

3/8"

1720

172*

172

172*

172*

/72

DESCRIPTION
Off Gas Saspler Fresh Alr

Filter Influent Saaple,
Sample Line vent Oheck

Filter Effluent Sasple,
Sample Line vent Oheck

Filter Influent Sample
Spigot

Filter Effluent Sasple
Spigot

Hi Rad Feed Sample Manifold
vent Isolation

Hi Rao Feed Sample Manifold
vent Check

flush Uine Inlet Isolation
Flush Line Inlet Auto
Isolation

Flush Line Inlet Pressure
Instcament Isolation

Flush Line Inlet Stop

Flush Line Inlet heck

Dewatering Air Control
valve

TYPE, MANFACTURER &

Ball valve
Powell

Swing Check Valve

Alloyco
Fig. 370
heck
Ball
Ball
Ball

Oheck

Glabe

Ball

Gall

2004 Check valve

Powell 1847
300# Globe

Alloyco 2210-A

-28 -

SPECIFICATION

527-L-5002

527-1-5002

527-L-5002

527-L-5002

527-L-5002

/83
Reset)



VALVE NO.

ON-V-Dw-3423
(v-527-230)*

ON-V-DN-345
(v-527-221)*

ON-V-DW-346
(v-527-222) *

ON-V-DW-347
(v=-527-223)*

ON-V-DN-348
(v-527-225)*

ON-V-DW-349
(v-527-224)*

ON-V-DW-350
(v-527-226)*

ON-V-DW-351

ON-V-DW-352

#(Print No.)

Vi

"

/2"

3/4"

/2"

3/4"

112"

12"

DESCRIPTION

ODewatering Alr Pressure
Instrument Isolation

Oewatering Air Stop
valve

Oewatering Air Check

IX Dewatering Air Inlet
Stop

IX Dewatering Outlet
Stop

Filter Vessel Dewatering
Air Inlet Stop

Filter Vessel Dewatering
Outlet Stop

IX vessel Inlet Quick
Disconnect

IX Vessel Outlet Quick
Disconnect

TYPE, MANLFACTURER &

Ball valve
Threaded 316 SS
ITT Grinnell
1/2°-3125-1-1

Ball valve
Threaded 316 SS
1/2"-30125-1-1

300# Check Valve
Powell 1847

150# Ball valve
BW 316 SS

ITT Grinnell
1/2°-3013-1-1

150# Ball valve
BW 316 SS |

ITT Grinnell
3/4"-3013-1-1

150# Ball valve
BW 316 SS

ITT Grinnell
1/2*-3013-1-1

150¢ Ball valve
BW 316 SS

ITT Grinnell
3/4%-3013-1-1

2200¢ Two Way Check
Quick Disconnect
Hansen #12-HK

22004 Two Way Check
Quick Disconnect
Hansen #12-HK

MATERIAL
SPECIFICATION

527-L-5003

527-L-5003

1#&et)



VALVE NO.
ON-V-0¥-353

ON-V-DW-354
ON-V-DW-355
ON-V-DW-356

N-V-DN-357

ON-V-DW-358

ON-V-DM-359
(v-527-239)*

ON-V-DW-360
(v-527-241)*

ON-V-DW-361
(v-527-238)*

ON-V-DW-362
(v-527-212)#

#(Print No.)

SIZE

i /2
12"
1®
3/4"

1-

1"
1®
3/4"
1®

2-

OESCRIPTION
Filter Vessel Inlet
Quick Discomect

Filter Vessel Cutlet
Quick Disconnect

Demin Water Supply (SS)
Service Air Supply (CS)

Oemin. Water Supply (SS)

Demin. Water Utility Piping
Isalation

Demin. Water Utility
Station #1 Isolation

Demin. wWater Utility
Station #2 Isolation

Oeain. Water Utility
Station #3 Isolation

Demin. Water Utility
Piping Isolation

TYPE, MANUFACTURER &
MODEL NUMBER

22000 Two Way Check
Quick Discomnect
Hansen #12-HK

22004 Two Way (heck
Quick Disconnect
Hansen #12-HK

Globe valve
5500 IXMY9 OSH23
Dresser Hancock

Globe Valve
Dresser Hancock
55000

Check Valve
Alloyco 374

Globe valve
Ladish
7271-0107-10

Ball valve
Watts
S8s0aLL

Ball Valve
Watts
S850aLL

Ball valve
Watts
S8500LL

300¢# Ball valve
316 SS

ITT Grinnell
2"-3015-1-8

-30 -

MATERIAL

SPECIFICATION

527-L-5003

527-L-5003

3/83
(Reset)




VALVE NO.
ON-V-DW-363
(v-527-240)*

N-V-DW-364

ON-V-OW-365

ON-V-DW-366

ON-V-DW-367

ON-V-DW-368
(v-527-232)*

ON-V-DW-369
(v-527-237)

ON-V-OW-370
(v-527-236)*
ON-V-DW-371
N=-V-DW=372

N-V-DW-373

ON-V-DW-374

*(Print to.)

SIZE

3/4"

ar

174"

374"

3/4%

3/4%

72

2

2

1.

374"

3/4%

OESCRIPTION

Demin. Water Utility
Piping Isolation

Dewatering Station Tool
Vent Pressure Gage
Isolation

Dewatering Station
Tool vent valve

Service Air Supply
First Isolation to
Air Manifold

Service Alr SOS Piping
Isolation

Air Supply at Filter
Manifold

Air Supply at Hose Reel
Air Supply at Dewatering
Station

Alr Supply at IX Manifold
ODemin. Water Isolation
to SDS

Plant Service Air Supply
Check to SOS

Service Air Supply
Solenoid Isolation
to Air Isolation

TYPE, MANFACTURER &
MODEL NUMBER

Ball valve
Watts
S850a.L

Ball valve
Whitey
SS-4354
Ball valve
whitey
55-4354

Globe Valve

Globe Valve
Brass Globe Valve
Crane 225C

Brass Globe Valve
Crane 225C

Brass Globe valve
Crane 225C

Brass Globe valve
Crane 229C

150# Tufline Plug Valve

Madel 89731L
Check

Globe valve

Lu3)id

MATERIAL

SPECIFICATION

{hoset)




VALVE NO.

ON-V-O¥-375
N-V-DW-376
ON-V-DW-377
ON-V-OW-378
ON=-V-ON-379
ON-V-OW-380
ON-V-DW-381
N-V-ON-467
ON-V-DW-458
N-V-DW-469
ON-V-DW-470
N-V-Dw-471

N-V-Dw-472

s(Print No.)

SIZE

374"

3/4"

3/48%

3/4"

3/4"

/4"

174"

174"

a®

/4"

a4~

174"

DESCRIPTION

Plant Service Air
Supply Check to SDS
Air Operation of SDS
Handling Tools

Air Manifold Connection #£1
Isolation

Air Manifold Connection #2
Isolation

Air Manifold Connection #3
Isolation

Alr Manifold Comection #4
Isolation

Air Manifold Comection #5
Isolation

Inlet to Sample Bomb
Sample Bomb Bypass

Outlet from Sample Bomb
Sample System Isolation

Sample Bomb Inlet

Sagple Bomb Outlet

TYPE, MANUFACTURER &
SPECIFICATION

300# Cast Bronze
48725
McMaster Carr

3-Way Ball valve

S.S. Whitey Needle
valve SS2ARSy

S.S. Whitey Needle
valve SS22RS4

S.S. whitey Needle
valve SS2RSA

S.S. Whitey Needle
valve SS22RSA

S.S. Whitey Shwut Off
valve 14DKMASS

S.S. Whitey Swt Off
valve 14DKMASS

- 32 ~



VALVE NO.

ON-V-RC-360
(v-527-262)*

ON-V-RC-361
(v-527-251)*

ON-V-RC-362
(v-527-263)*

ON-V-RC-363
(v-527-247)*

#(Print No.)

1-

1-

1.

DESCRIPTION

RCS mManifold Influent
Isolation

RCS Manifold Influent
Check

Dual Flow Operation
Isolation

Filter Manifold RCS
Suwpply Stop

TYFE, MANUFACTURER &
MODEL._NUMBER

300# Ball valve
Sw 316 SS

ITT Grinnell
1%-3023-1-1

150# Swing Check Valve
BW 316 SS

300¢# Ball Valve
Sw 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1%-3023-1-1

A, T, T

MATERIAL

SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

3/83
(Raset)




VALVE NU.

ON-V-RC-364
(V-527-244)*

N-V-RC-365
(v-527-253)+

ON-V-RC-366
(V-527-264)*

ON-V-RC-367
(V-527-265)*

ON-V-RC-368
(v-527-250) *

ON-V-RC-369
(V-527-245)*

ON-V=-RC-370
(V-527-249)*

ON-V-RC-371
(v-527-255)+

N-V-RC-372

(v-527-248)*

ON-V-RC-373
(v-527-254) ¢

*(Print No.)

SIZE
.1.

1.

lll

1-

1'

1.

1'

l".

ll

l.

DESCRIPTION
RCS Manifold Influent

*"Tie-In" nnection
Isolation

RCS Manifold Influent
"Tie-In" Comnection Oheck

Filter Bypass Line
Isalation

RCS Return From Filter
Manifold

RCS Return From Filter
Manifold

Ion Exchange Manifold
RCS Influent Throttle

RCS Manifold Effluent
Isolation

RCS Manifold Effluent
Check

RCS Manifold Ion Exchange
Return Stop

RCS Manifold Filter

TYPE, MANFACTURER &
MODEL NUEER

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

150¢# Swing Oheck Valve
SW 316 SS

300# Ball Valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
W 316 SS

ITT Grinnell
17-3023-1-1

150# Swing Oheck valve
B 316 SS

200# Diaphragm Yalve

SW 304 SS

ITT Grinnell Fig. 2471
Ethylene Propylene Diaphragm

300# Ball valve
W 316 SS

ITT Grinnell
1%-3023-1-1

150# Swing Oheck Valve
Bw 316 SS

3004 Ball Vvalve
W 316 SS .
ITT Grinnell
1%-3023-1-1

150¢# Swing Check Valve

Return "Tie-In" Flange Check BN 316 SS

-34 -

MATERIAL

SPECIFICATION

527-L-5002

527.-5002

527-L.-5009

527-L-5002

527-1L-5002

482t )




WALVE ND.

ON-V-RC-374
(v-527-246)*

N=-V=RC-375
(v-527-269)*

ON-V-RC-376
(v-527-268)*

ON=\V=RC-377

ON-V-FF =61

ON-V-FF =62

N-V-FF-63
N-V-FF-64

N-V-FF -65

N-V-FF 66

*(Print No.)

SIZE

3/8"

11/2"

1 w2~

3/4"
3/4"

3/4"

3/4"

OESCRIPTION

RCS Manifold Filter Return
“Tie-In" Flarge Isolation

RCS Manifold IX Return
*Tie-In" Flange Check

RCS Manifold IX Return
*Tie-In" Flange Isolation

RCS Manifold Flush
& Drain Isolation

Post Filter Inlet
Isolation

Post Filter Outlet First
Isolation to Monitor Tank

Post Filter DP Instrument
Isalation

Post Filter DP Instrument
Isolation

Post Filter Process Drain
Isalation

Post Filter vent First
Isalation

MATERIAL
SPECIF ICAT ION

TYFE, MANLFACTUER &
MODEL NUMEBER

3009 Ball valve
SW 316 SS

ITT Grinnell
1-3023-1-1

150¢ Swing Oheck Valve
BwW 316 SS

527-L-S0@2

3004 Ball Vvalve
SW 316 SS

ITT Grinnell
1%-3023-1-1

Ball Valve
55-4356
Whitey

527-L-5002

300# Ball valve
BW 316 SS

ITT Grinnell

1 1/2*-3021-1-8

300¢# Ball valve
BW 316 SS

ITT Grinnell

1 1/2°-3021-1-8

1500# SW Velan Globe valve
C/N 374 8

1500¢# SW Velan Globe Valve
C/MN 374 B

-1504 Ball valve

SW 316 SS
ITT Grinnell
3/4"-3015-1-8

150¢# Ball Valve
SW 316 SS

ITT Grinnell
3/4%-3015-1-8
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VALVE NO.
ON-V-FF-67

ON-V-FF =68
(v-527-270)*

ON-V-FF -69

N-V-FF-70

N=-V-FF=-71

N-V-FF-72

N-V-FF-73

ON-V-FF =74

S0S-V-002A

*(Print No.)

SIZE

3/4"

112"

1"

1l V2"

1172

1-

172"

AV o

1l Ve

OESCRIPTION

Post Filter vent Second
Isolation

Post Filter Outlet Second
Isolation to Monitar Tank

Rost Filter Effluent
to Turbine Flow Meter

Post Filter Effluent from
Turbine Flow Meter

Post Filter Effluent
Turbine Flow Meter Bypass

Post Filter Flush
Isalation

Post Filter Effluent to
Monitar Tanks Vacuum
Breaker

Post Filter Atmospheric
vent

Monitor Tank "A®
Isalation valve

TYPE, MANUFACTURER &
MODEL NUMBER

150¢ Ball valve
SW 316 SS

ITT Grinnell
3/4"-3015-1-8

150# Ball valve
SW 315 SS

ITT Grinrell

1 1/2°-3015-1-8

300# Ball valve
BW 316 SS

ITT Grinnell

1 1/2°-3021-1-8

300¢# Ball valve
6w 316 SS

ITT Grinnell

1 /2"-3021-1-8

300¢# Ball valve
8w 316 SS

ITT Grinrell

1 1/2"-3021-1-8

Tufline Plug valve
897AL

1/2® HPT Vacum Breaker
MoMaster Carr
C/N AB17KA

B8all valve
SS-88K
Whitey

1504 Ball valve
W 316 SS

ITT Grinnell

1 1/2°-3015-1-1

=] 36t =

MATERIAL

SPECIFICATION

3/83
(Reset)




VALVE NO.
SOS-v-0028

SDS-v-003

SDS-V-004A

SOS-v-0048

SDS-V-005A

SDS-V-0058

SOS-V-006A

SOSs-v-00&8

SDS-v-007A

*(Print No.)

SIZE

11l/2°

2.

2.

3/4"

3/4"

3/4"

3/4"

OESCRIPTION

Monitor Tank "B"
Isolation valve

Monitor Tanks Outlet Cross
Comect valve

Monitor Pump 1A Suction

Monitor Pump 18 Suction

Monitor PAmp 1A Suction
Instrument Isolation

Monitor Pump 18 Suction
Instrument Isalation

tonitor Aump 1A Discharge
Instrument Isolation

Monitor Aump 18 Discharge

Instrument Isolation

Monitor Aump 1A Discharge
Oheck valve

TYFE, MANFACTURER &
MODEL NUMBER

150# Hall Valve
SW 316 SS

ITT Grinnell

1 1/2%-3015-1-1

150¢ Ball valve
W 316 SS

ITT Grinnell
2°-3015-1-1

150# Ball Valve
SW 316 SS

ITT Grinnell
2°-3015-1-1

1504 Ball Vvalve
SW 316 SS

ITT Grinnell
2°-305-1-1

150¢ Ball Valve
SW 316 SS

ITT Grinnell
3/4%-3015-1-1

150¢ Ball valve
SW 316 SS
ITT Grinnell

3/4"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3015-1-1

150¢ Ball Valve
SW 316 SS

ITT Grinnell
3/4%-3015-1-1

Check Valve
Ladish
5261-0607-20A

s

MATERIAL

SPECIFICATIDN

3/83
(Resat)




VALVE NO.
SOS-v-0078

SDS-V-008A

SOS-v-0088

SOS-V-009A

SDS-v-0058

SDS-V-010A

SDS-v-0108

SDS~-v-0l1

SDS-V-012A

*(Print No.)

SIZE

2.

2.

1.

1.

3/4"

/4%

12"

12

OESCRIPTION

Monitor Pump 1B Discharge
Check Valve

Monitor Amp 1A Discharge
valve

Monitor Aump 1B Discharge
valve

Monitor Aump 1A Sample
Isolation valve

Monitor Aump 1B Sample
Isolation Valve

Monitor Pump 1A Sample
valve

Monitor Amp 1B Sample
valve

Monitor Tanks Discharge
Cross Comect

Monitor Tank “A®
Recirc. Check valve

TYFE, MANUFACTURER &
NUMBER

MODEL b

SPECIFICATION

Check valve
Ladish
5261-0607-20A

1504 Ball valve
SW 316 SS

ITT Grinnell
2°-3015-1-1

150¢# Ball valve
SW 316 SS

ITT Grinrell
2°-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnel)
1°-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
1*-3015-1-1

Globe valve
Ladish
7271-0714-07

Globe valve
Laaish
7271-0714-07

1504 Ball valve
SW 316 SS

ITT Grinrell

1 I/2*-3015-1-1

Check Valve
Ladish
5201-0807-15A

-~38 -

MATERIAL




VALVE NO.
S0S~-v-0128

SOS-v-Qa13A
SOS-v-a138
SDS-v-014
SDS-v-018
SDS-V-23A
SUS-V-238
SDS-V-024A

#(Print No.)

SIZE

112»

11/2

12"

2.

2.

3/4"

3/4"

112"

OESCRIPTION

Monitor Tank "B" Recirc.
Check valve

Monitor Tenk “A™ Recirc.

Monitor Tenk “B® Recirc.

Monitor Amp Discharge to
Epicar

Monitor Pump Oischarge to
PWST, Second Isolation
Valve

Monitor Tenk “A™, Level
Indication valve

Monitor Tenk "B, Level
Indication Valve

Monitor Tenk “A™ Drain
First Isolation valve

TYPE, MANLFACTURER &

MODEL NUMBER

Chedk valve
Ladish
5201-0607-15A

150¢ Ball valve
SW 316 SS

ITT Grinnell

1 1/2*-3015-1-1

150¢ Ball valve
SW 316 SS

ITT Grinnell

1 1/2°-3015-1-1

150# 6all Vvalve
W 316 SS

ITT Grinnell
2°-3015-1-1

150¢ Ball valve
W 316 SS

ITT Grinnell
2"=3015-1-1

" 1500 Bali ‘alve

Sk 316 3S
IT? Ezinnell
3/4-3015-1-1

150¢ Ball Valve
SW 316 SS

ITT Grinnell
3/4%-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2°-3015-1-1

gl

MATERIAL

SPECIFICATION

3/83
(Reset)




WALVE NO.
SbS-v-0248

SDS-vV-025A

SDS-v-0258

SDS-V-026A

SDS-v-0268

SOS-v-028
SDS-v-031

SDS-v-032

#(Print No.)

SIZE

1z

112"

11/72°

2-

2.

2.

2.

2'

DESCRIPTION

Monitor Tank "8" Orain
First Isolation Valve

Monitor Tank "A" Inlet

Monitor Tenk "B" Inlet

Monitor Tenk A" Inlet

Monitor Tank "B" Outlet

Monitor Amp Oischarge
to Epicar Check Vvalve

Monitor Aump Oischarge
to PIST Check valve

Monitor Tank Demin. Water
Isolation

TYPE, MANUFACTURER &
MODEL NLMBER

MATERIAL
SPECIFICATION

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2*-3015-1-1

150¢ Ball Valve
SW 316 SS

ITT Grinnell

1 1/2"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2%-3015-1-1

150¢ Ball Valve
Sk 316 SS

ITT Grinnell
2°-3015-1-1

150¢ Ball Valve
SW 316 SS

ITT Grinnell
2°-3015-1-1

Check Valve
Ladish
5261-0607-20A

Check Valve
Laaish
5261-0607-20A

150¢# Ball valve
Sw 316 SS

ITT Grinnell
2"-3015-1-1

A0

3/83
(Resat)




VALVE NO.
SOS-v-033

SOS-V-034A

SDS-v-0348

SDS-v-036
SDS-v-037
SDS-v-038

SDS-v-039

S0S-v-050

SDS-v-051

SDS-v-052

*(Print No.)

SIZE

2-

12"

112"

3/4"

3/4"

1-

2-

2-

1.

1-

DESCRIPTION

Monitor Tank Demin. Water
Supply Oheck Valve

Monitor Tank "A® Orain
Second Isolation valve

Monitor Tank "B" Drain
Second Isolation valve

Monitor Amp Discharge
Header Vent

sonitor Amp Discharge
Header Vent

Monitor Pup Discharge
Header Orain

Monitor Pump Discharge
to PWST First Isolation

Monitor Pump Discharge
to Feed Standpipe Check
Valve

Monitor Puzp Discharge to.

Feed Standpipe First
Isolation valve

donitor Amp Discharge to
Feed Standpipe Second
Isolation valve

TYPE, MANUFACT\RER &
MODEL NUMBER

Check Valve
Ladish
5261-0607-20R

150¢ Ball valve
Sw 316 SS

ITT Grinnell

1 1/2*-3015-1 1

1504 Ball valve
SW 316 SS

ITT Grinnell

1 1/2°-3015-1-1

150# Globe valve
Laaish 7271

1504 Globe valve
Ladish 7271

150¢# Globe valve
Laaish 7271

150¢ Ball valve
Sw 316 SS
ITT Grinnell

. 2"=3015-1-1

150¢ Oheck valve
Sw 316 SS
Alloyco Fig. 370

150# Ball valve
SW 316 SS

ITT Grinnell
1%-3015-1-1

150# Ball valve
Sw 316 SS
ITT Grinnell

1*-3015-1-1

S

MATERIAL

SPECIFICATION

Ket)




VALVE NO.
US-v-053

SUS-v-054

SDS-V-055A

S0S-v-0558

SDS-V-056

SOS-v-057

S0S-S-1A

S0S-S-18

*(Print No.)

SIZE

lI

11/2°

3/4"

3/4"

2-

2'

OESCRIPTION

Monitor Tank Discharge
to Feed Standpipe (heck

" Valve

Monitor Tank System
Drainline Isolation

Monitor Tank 1A Sample
Flush valve

Monitor Tank Pump 18
Sample Flush valve

Monitor Tank Pump
Discharge to PWST
Isolation

Monitar Tank Pump Discharge

Discharge to Epicor 1I
Isolation

Strainer, Monitor Tank Pusp
SOS-P-1A Suction

Strainer, Monitor Tank Rmp
S0S-P-18 Suction

TYPE, MANUFACTURER &
MODEL NUMBER

heck valve

150# Ball valve
SW 316 SS

ITT Grinnell

1 172°-3015-1-8

300# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3013-1-8

3004 Ball valve
Sw 316 SS

ITT Grinnell
3/4%-3013-1-8

Ball valve
ITT Grinnell

Ball valve
ITY Grinnell

Wye Type Strainer
316 SS '
Mueller Steam Specialty Co.

Wye Type Strainer
316 SS
Mueller Steam Specialty Co.

-42 -

MATERIAL

SPECIFICATION

3/83
(Reset)




Popendix No. 16
to
Submerged Demineralizer System
System Design Description

Title
Liner Recombiner and
vVacuun Outgassing System
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1.0 INTRODUCTION

1.1

1.2

1I3

Functions

The ™I vacuum Outgassing and Drying is a temporary system designed
to vacuum pump water, air, or other gas contained within spent SDS
vessels after bulk dewatering is accomplished. The water will be
renoved in order to retard the production of hydrogen and oxygen
gas due to radiolysis.

References

1.2.1 Catalyst Recombiner and Vacuum Outgassing System Safety
Evaluation

1.2.2 SDS System Description

1.2.3 SDS TER

1.2.4 TMI-2 Recovery QA Plan
of the

The TMI vacuum Outgassing and Drying System is a temporary system
located on the southwest comer of the new fuel storage pit cover
(SOS operators platform). This system is classified as I1.T7.S. and
is designed to remove water from an SDS spent liner by vacuum
pumping causing the water to come off as vapor. The vacuum system
discharges into the SDS offgas system.

The vVacwm Outgassing and Drying system consists of a two stage
vane type vacuum compressor rated at 10SCFM with a suction filter
for capturing particulate and an after filter for removing oil from
the punp discharge. A knockout drum located upstream of the
suwetion filter protects the pump from slugs of water.

March, 1983



1.4

A disphragn type sampling pump is supplied for gas sampling the SDS
liners. All this equipment including the interconnecting piping is
assembled on a skid which measures 16" wide x 48" long x 65" high.
SDS vessel interface will be accamplished using a long handle tool
which connects to a Hansen fitting on the SDS vessel located in the
Dewatering Station. The tool is then connected to a flex hose then
to the vacuum system piping. A six nipple manifold piped to the
vacuwum system is located on the west side of the "B® fuel pool for
pumping vessels located in storage.

Performance Characteristics

The vacuwum system is capable of generating an ultimate vacuum of
0.1 mm Hg absolute or better when operating with room temperature
suction consisting of nitrogen, air, or water vapors, or a
combination of these gases while discharge pressure is held at + 1

psig.

The compressor is capable of contimuous room tesperature operation
at 10 to 20 mm Hy with pure water vapor as the suction, and with a
ballast flow of less than 2 CFH of dry air to protect the pump from
moisture contamination of the lubrication system. The vacuum
system contains a kowockout drum with level indication in order to
protect the vecuun pump from slugs of water. On a high level
alam, the compressor is cut off automatically. Suction flow is
filtered to remove particulate matter 0.2 microns or larger from
the stream. Discharge from the pump is filtered to assure that oil
vapors or water globules will not enter and contaminate the SOU:;
offgas system. A means of sample taking is provided via a small
sample pump and removable sample cyclinder. SDS vessels can be
backfilled with argon or nitrogen for sasmple taking or other
operations.

March, 1983



l-s

and Interfaces

The TMI Vacum Outgassing and Orying System is located on the
347'-6" elevation of the TMI Unit II Fuel Handling Building. The
main equipment s contained on a skid 16" wide, 48" long, and 65"

- high. All the equipment and instruments to support the vacuwum

system operation are located on this skid. Piping for SOS vessel
interface runs to the SDS dewatering station and connects via a
flex hose to the outgassing tool. Piping for the vacuum manifold
interface runs west along the north fuel pool curb, then turns
south along the curb to the west "B® pool curb across the curb to
the "B" pool edge.

The vacuum manifold consists of a pipe with six pipe nipples and
isolation valves for connection to SDS vessel vent hoses while the
vessels are in storage locations.

The Outgassing tool consists of a long handled manipulator with a

female 1 1/2" Hansen quick disconnect at the vessel end and a male
Hansen at the other.

The flex hose interface to the vacuum system piping connects at
this point. The tool has three valves which isolate it from the

vacuum system and/or the atmosphere.

Recambiner catalyst can be added to the SDS vessel through this
tool.

Shielding is provided on the knockout drum and the suction filter
since they are potential crud traps.

1.5.1 Vacuum Interfaces at Other

1.5.1.1 Electrical

Vacuum System power is supplied from teminal box CN 141
which is powered from miscellaneous power panel MP-CN-2

March, 1983



1.5.1.2

1.5.1.3

1.6.1

1.6.1.1

1.6.102

located on the 347' elevation of the Fuel Handling
Building. This is the only power suply required for
system operation.

Instrument Air

The vacuum system instrument air is tied into the SDS
supply along the north pool curb down stream of IA-V-175.

HVAC
The vacuum system exhaust ties into the SDS offgas system

at the 3/4" threaded nipple which originally contained
temperature indicator ON-TI-VAO3.

General

The design basis considers the guidance in the following
documents:

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143,
1.6.1.1.2 U.S.N.R.C. Reg. Guide 1.140,
1.6-1.1.3 ulslN.Rlc. mg. &’1& 8.8.

1.6.1.1.4 U.S. Cuvde of Federal Regulations 10CFR20
Appendix B, and

1.6.1.1.5 U.S. Code of Federal Regulations 10CFRS50 as
imposed by Reg. Guide 1.143.

The process shall function in such a manner as to limit

releases to the enviromment and limit plant personnel
exposure levels to levels which are “as low as reasonably

March, 1983




1.6.1’3

1.6.2

1.6.2.1

1.6.2.2

1.6.2.3

1.6.3

1.6.3.1

1.6.3.2

achlevable® in accordance with 10 CFR Part 50, 10 OFR
Part 20, Regulatory Guide 8.8, and TMI-II Recovery
Technical Specifications.

System perfomence shall be capable of operation at
aproximately 20 mm of mercury for extended periods of
time while removing water at rates up to 22 1bs. per day.

Piping 1s designed to the requirements of ANSI B 31.1 and
Reg. Guide 1.143. Piping one inch and above is socket
welded stainless steel. Tubing and compression fittings
are used for sizes below one inch.

Piping design is "15 psig to *50 psig and 32° to
200°f. The vacum system skid utilizes schedule 80
pipe. The tool and manifold intercomecting pipe is
schedule A0.

Upstream piping is noainally 1 1/2% to maximize the rate
of water vapor removed from the SOS liners. Downstream
piping 1s nominally 1*.

Filter

There are three filters associated with the operation of
the vacuum system. Two .2 micron suction filters (one
for the main pump and one for the sample puap) and one
after filter.

A lorg handle tool will be utilized to conmect to the SOS
liner for initial bulk vacuum pumping.

= SVa March, 1983



2.0 DETAILED DESCRIPTION OF THE SYSTEM

2.1

2.1.1

2.1.1.1

2.1.1.2

Vacuum
Main Vacuum (ON-P-V5-01)

The main vacuts pupp is located on the vacuum system
skid. It is an industrial rated vane type oil lubricated
pump with a namiral displacement of 10 OFM and an
ultimate vacuum cepability of approximately 5 x 10~ om
Hg. The pump will operate continuously in the range of
20 mm Hg which 1s anticipated that the bulk of the
operation will take place. The pump is provided with un
extemsl ballast line containing a flow meter through
which it is possible to flow uwp to approximately 2 SOM
of instrument air. This feature assures that condensate
within the pump will not mix with and dilute the oil
causing loss of lubrication. The ultimste  vacuum
capability of the pump cannct be reached with the ballast
line in place. The pump is controlled by a 15 amp
circuit breaeker and an on/off switch. There is also a
selector switch to switch between the main vacuum pump
and the sample pump (N-P-YS-02) to avoid simultareous
operation. Pump operation is automatically cut-off if a
high level alam (CN-LS-VS-02) is actuated.

(ON-P-v5-02)

The sample pump is located on the vacuum system skid in
parallel with the main vacuum pump. This pump is a
diaphragm type pump capable of operating at a moderate
vacuum, It has a displecement of .25 OM. This type of
puep was chosen to assure that samples will not be
contaminated. Samples cannot be obtained during vacuam

March, 1983



. 2.1.2

2.1.2.1

2.1.3

2.1.3.1

pumping since the sample pusp is not rated for the vacuum
of the sain pmp. Uiners will be backfilled with a
carrier gas (argon or nitrogen) in order to obtain a
sasple.

Vecuum System Tanks
Suction Drum

The main inlet pipirq‘to the vacuum system skid contains
a small tank or knockout drnum. It is equipped with
baffles and level indication such that should liquid
enter the unit it would be separated out and retained in
the bottom of the tank. The lower level indicator will
indicate when approximately three inches of water has
collected in the bottom of the tank. An indicator light
will illuminate in this condition. Should water liquid
level continue to rise, the main vacum pump is
automatically cut off. High level is approximately half
way up the drum. One half (1/2) inch of lead is attached
to the drum in the unlikely event a slug of contaminated
liquid enters the drum.

There is a drain at the bas2 of the lmockout drum for
removing 1iquid if required.

Filtration Units
Main Suction Filter (CN-F-VS-01)

This filter is located between the laockout drum and main
vacuum putp. Filter elements are approximately 2 5/8
inches 00 by approximately 10 inches long. The filter
housings are carbon steel with nickel lining. Filter
cartridges are rated at .2 microns nomimal. One inch of
shielding is provided on this filter.

March, 1983



2.1.3.2

2.1.303

2.1.4

2.1.5

After Filter (ONF-Y5-02)

The filter downstream of the sain vacuum pusp is of
lighter construction, with housing of stainless steel.
The filter element has the same dimensions as the suction
filter, however, is a special coalescing filter designed
specifically to remove traces of oil from the stream. It
has a .9 micron nominal rating. The filter housing is
ecuipment with a drain in order to remove condensate.

Sample Suction Filter (ON-F-YS-03)

This filter and housing is exactly the same as the main
suction filter.

Vacuum System Manifold

The vacusm system manifold consists of a six nipple
header providing for six 1/4 inch SDS vent hoses to be
coected simultaneously. Three nipples are provided
with vecum pressure gauges so that liner pressure can be
sonitored. This manifold is located along the west "B®
pool curd and is hard piped to the vacuam system skid.

Vecuum System Tool

The vacum system tool is a long handled tool constructed
of stainless steel. Its function is basically the same
as the SOS Hansen carvect/disconrect tools presently used
for SOS operations. The function of the tool is
two-fold; First, it provides the means for vacuum pusping
at a maximum flow rate while assuring that at least
minimm shielding is maintained between the operator and
the liner. Second, the tool provides the means for
adding the catalyst while not directly exposing the
operator to the liner intemal atmosphere. This is
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2.1.6

2'1.7

accamplished by the use of two valves in series. The
operating procedure controls the opening and closing of
these two valves such that they are not opened
simultaneously.

The tool contains a female Hansen fitting on the bottom
for attactment to SDS liners. A 1 1/2 inch pipe then
runs up to the water surface with a couple bends to
prevent radiation streaming. The tool then branches into
a male Hansen for attachment to the vacuum system and an
opening to the atmosphere.

The sampling system consists of an inlet filter (Section
2.1.3.3), a sample diaphragm type pump (Section 2.1.1.2),
and a 300 ml semple cylinder. Before a sample can be
drawn, the SOS liner must be brought up to atmospheric
pressure via the argon/nitrogen supply, by venting to
atmosphere or by backfilling with instrument air. The
pump motor is electrically interlocked with the main pump
motor so that simultaneous operation of pumps is
pzohibited.

Instrument Air

The plant instrument air is utilized mainly as ballast
flow through the main vacuum pum to preclude
condensation in the pump oil. The ballast flow is
controlled by a needle valve (ON-V-VS—444) and the flow
rate is read off ON-FI-V5-02. Instrument air can also be
used to backfill the vacuum system piping and/or SDS
liner being pumped.

=\ QE March, 1983



2.2

2.1.8

2.2.1

Inert Gas

The vacwum system is supplied with the capability for an
inert gas supply of argon and nitrogen for liner sampling
or just for liner or system backfill. The system
utilizes a commercial manifold and regulator with a
pressure relief valve in line for system protection.

and Prutective Devices
Instrumentation and Controls

Vacuum system instrumentation consists of upstream
vacuum/pressure gauges and dowmnstream pressure gauges.
The main vacuum instnumentation consists of two vacuum
pressure transducers one in the knockout drum
(N-PT-VS-01) for monitoring pressure upstream of the
suction filter and the other (ON-PT-V5-02) downstream of
the suction filters. Both instruments readout on
ON-PI-V5-08 which has a digital display and a selector
switch to choose between the two. The range of the
instnuvents is .0l to 100 mm H. They will be used to
monitor upstream pressure during system operation and
also to determine change-out of the suction filter.

There are other upstream gauges which are vacum/pressure
type reading from 0-30 inches of mercury and 0-30 psig.
They are located on the vacuum manifold and at the
dewvatering station vent connection. Their function is to
provide a mrans to monitor pressure of the vacuum pumped
vessels once they are isolated.

Domnstream of the pump at the after filter there is a

pressure differential gsuge to determine after filter

change-out and a pressure gauge utilized to check the

dowmstream pressure and set the backpressure regulator
when required.

-10 - March, 1983



2.2.2

2.2.2.1

2.2.2.2

The instrument air system has a pressure gsuge
(N-P1-VvS-07) and a pressure switch (ON-PS-VS-01). The
pressure switch is connected to an sudible alam and a
panel light. 1Its set pressure is five psig.

The knockout drum contains two level switches
(ON-LS-VS-0]1 1low level and ON-LS-VS-02 high level) which
indicate the presence of liquid in the drum. On low
level (about three inches of water), a light on the
instrument panel 1lluminates. On high level (about
halfway wp the drum), the main vacuum pump will be
automatically cut off.

The vacuum system controls consist of a 15 and 2 anp
circuit breaker, a selector switch to choose either the
main vacuum pusp or the sample pump, and a motor starter
switch for each pump.

Alarns
Knockout Drum Level

The Knockout Drum contains low level and high level
indication. The low level indication is a 1light on the
instrument panel which will {lluminate upon approximately
three inches of liquid in the knockout drum. The high
level alamm will cut off the main vacuum pump upon
approximately half of the knockout drum filling with
1liquid.

Loss of Instrument Air

Loss of instrument air will trigger an audible alam on
the instrument panel while at the same time switching off
the light indicating instrument air pressure. No
automatic action is performed.

March, 1983
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3.0 VAQAM SYSTEM MIDES OF OFERATION

3.1

4.1

Main Vacums

3.1.1

3.1- 2

3.1.3

Nommal system start-up will require that the SDS Offgas
System is operating before the vanmrsm system is started.
011 in the msain pump is always checked prior to start-wp
and during operation to preclude lubricstion problems.

Vacue

Once the main vacum pump is started and the system
begins to operate, little operator attention is

required. 01l lewel and filter delts pressures will be
periodicslly monitored to assure readings are in the
nomeal range. Also periodic adjusteent of the bellast
flow or bypass flow may be required to ieep moisture out
of the pump oil end the after filter. Bulk pumping will
be accamplished through the 1 1/2 inch line on the vacuam
tool. When water levels have decreesed sufficiently, the
recombiner catalyst will be sdded to passify the

"2’02 gas generation.

Vacuem Swut Down

Once the spent SOS liner is psped sufficiently, the
system can be shut down and from the liner.

Loss of SDS

In the event that the SOS Offgas System is lost, the vacum system
will be shut down by operator action.

-12 - March, 1983



5.0

6.0

4.2 Level in the Knodaat Orua

If for any reason liquid does enter the lmockout drum and get to
high level, the main vacam pump will be autasatically cut off. In
order to prevent this occurrence, each and every liner that is

. schezduled for vacum drying will first be redewatered as a
requiresent in the operating procedure.

4.3 Loss of Instrument Air

The vacuus system only mquires air to preclude moisture from
asdensing in the main pup. In the event air is lost, the system
will be shut dowm by operator action.

4.4 Loss of Power

System operation will be automatically teminated during a loss of
power incident.

MAINTENANCE
The vacum system has been designed and comporents chosen such that
saintenance is required only for filter change-out and main vacuum pump

oil addition or change.

ACCEPTANCE TESTING

The vacum system testing can be broken down into three general
categories:

1. Construction testing

2. *Cold"® functional

3. *Hot"® functionsl

March, 1983



6'1

6.2

6.3

6.4

Construction

Construction testing will consist of a pneumatic test of the
upstream piping installed for connection to the vacuum system skid.

*Cold” Functional

The vacuusm system will be attached to an unspent SDS liner and the
system will be started for nomsal operation. System performance
will be checked along with instruments and controls to determine
the set points. Also, this will be a tryout for the operating
procedure. '

"Hot"™ Functional

This test will utilize a radioactive SOS liner hooked to the vacuum
system for nomal operation. Although none is expected, particular
attention will be afforded the upstream piping to detect activity
if any drawn out of the liner. This is the only part of system
operation that was not tried previously in other testing performed
on the vacuum system and components.

In Service

Testing required after any system pressure boundary work will be at
the service pressure of the system unless engineering requires
other pressures or conditions.
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Vacuum List

1. Hanford Co.
H-3-48562 Rev. 2 TMI Vacuum Outgassing and Drying System
4 sheets
H-3-48563 Rev. 1 TMI Vacuum Outgassing and Drying System
2 sheets Manifold
H-3-48564 Rev. 3 TMI vVacuum Outgassing and Drying System
Interface
H-3-48566 Rev. 3 P&ID - TMI Vacuum Outgassing and Drying
System
H-3-48567 Rev. 2 TMI Vacuum Outgassing and Drying System
Knockout Drum
H-3-48568 Rev. 1 TMI Vacuum Outgassing and Drying System
Frame
H-3-48569 Rev. 1 TMI Vacuum Outgassing and Orying System
2 sheets Lead Shielding
H-3-48570 Rev. 2 TMI Vacuum Outgassing System Electrical
2 sheets
H-3-48582 Rev. 2 TMI Vacuum Outgassing System Electrical
Enclosure
2. Rockwell Hanford .
H-2-80231 Catalyst - Loading/vacuum Outgassing
Tool
3. GRUN g
2D-950-21-803 Rev. O P&ID SBS Limer Vacuum Outgassing and

Drying System

March, 1983



Vacuum

1.

2.

Details
Identification
Noun Name
Manufacturer
Model Number
Type
Standard Material Designation
Rated Speed
Rated Capacity
Lubricant
Motor Details
Manufacturer
Type
Qated HP
Rated Speed
Lubricant/nolant
Power Requiremcnts
Power Source
F —" Details
Identification
Noun Name
Manufacturer
Model Number
Type
Rated Speed

T

ON-P-VS-01

Main Vacuum Pump
Lammert Sargent Welch
Labine 10310-8

2 Stage vain Type
Cast Iron

1140 RPM

10 soM

o1l

Franklin Elec.
N/A

3/4

1125 RPM

Air

115 VAC

Vacuum System Instrument Panel

ON-P-VS5-02
Sample Punp
Gast MFG. CORP.
DOA-P102-AR
Diaphragm

March, 1983



Rated Capacity
Lubricant

Motor Details
Manufacturer
Type -

Rated HP

Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

«25 SOPM -

N/A
N/A
178

Air

120 VAC

vacuum System

-l? -

Instrument Panel

March, 1983



VAQJUM SYSTEM FILTERS

1) Identification ON-F-vS-01 and 03
Manufacturer/Model Pall/MEN-9001-G-24
Shell Material Carbon Steel with Nickel Plating Inside
Design Pressure/Temperature 150 lbs/-20° to 225°%
Filter Rating <45 um
Cartridge MCS-1001-UV

2) Ildentification N-F-VS-02
Manufacturer/Model Pall/VCS-1001-G-160
Shell Material 304 Stainless Steel
Design Pressure/Temperature 150 1bs./-20° to 225°F
Filter Rating 011 Coalescing
Cartridge MDS-1001-SU

- 18- March, 1983
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THREE MILE ISLAND NUCLEAR STATION UNIT 2
SQLID WASTE SYAGING FACILITY
T SYSTEM DESCRIPTION
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1.0

2.0
2.1
2'1.1

2.1.2

SYSTEM DESCRIPTION
OF

SOLID WASTE STAGING FACILITY (SWSF)

INTROOUCTION

The Solid Waste Staging Facility (SWSF) performs no active

function. The facility is a passive system for temporary staging of

nuclear radioactive waste prior to preparation for shipment and

disposal to approved offsite burial grounds. The SWSF has been

designed and will be operated in such a manner as to provide

assurance that:

A. The health and safety of the public will be protected.

B. Occupational exposures will be as low as reasonably achievable
(ALARA)

C. There will be no significant adverse impact on the environmment.

DESIGN DESCRIPTION

Facility Function

The SWSF 1is used for the collection and temporary staging »>f the

nuclear waste (solidified and/or Dewatered Resins) generated in

processing the fluids during the Recovery cleamp operations at TMIL

unit 2.

The SWSF {s located as shomn on Figure 1, South end East of Unit 2

Natural Draft Coocling Towers within the area protected by the Flood

Control Dikes.

Space was allocated to accomodate six (6) modular structures; two

(2)‘ modules "A"™ and "B" are completed, the remaining space is

available for additional modules as, or if, required.




2.1.3
2.1.3.1

2.1.3.2

2.1.3.3

2.1'3.4

2.2

2.2.1

2.2.2
2.2.3

Figure 2 shows the typical layout of the SWSF systen.

Each Module is designed with Sixty (60) Cells forming the com-
partsents for storing the radioactive waste generated during
processing.

Each Cell is designed to stage the radioactive waste contained in
either One (1) 6 ft. diameter by 6 ft. high liner, or Two (2) 4 ft.
diameter by 4 ft. high liners, or Eighteen (18) 55 gallon, type
DOT.17H Drums.

Each Module is designed to accomodate any combination of the radio-

active waste containers as follows:

Total Wt of One Filleo
Container Quantity Container 1b.
6 ft. dia. x 6 ft. H Lirers 60 (1 per cell) 14,000
55 gallono;rum 1080 (18 per cell) 800
4 ft. dia?rx 4 ft. H Liners 120 (2 per cell) 4,500

A floor drainage system is incorporated into the module design which
discharges into a comon sump located between Modules "A™ and "B".

The total capacity of the sump is approximately 2750 gallons.
References
U.S. NRC Regulatory Guide 1.143, July 1978, Design Guidance for

Radioactive Waste Management Systems, Structures, and Components
Installed in Light-Water-Cboled Nuclear Power Plants.

"~ Design Criteria/Input Record. GAI wW.0. #04-4283-070

Gilbert Associates, Inc. (GAI) Drawings:




2.2.3.1
2.2.3.2

2.2.3.3

2.2.3.4

2.2-3.5

2.3

2.3.1

2.3.2

2.3.3

2.3.4

-3
Excavation and Grading Plan. E-774-151.

Plant Layout E-012-006
E-014-004.

Structural. E-430-006
E-430-007
E-430-008
E-430-0l11
E-430-012
E-430-013
E-430-014
E-A30-015

Building Services—Piping E-31-873
E-311-874

Electrical S$S-308-417

B-256-031
E-266-011

Design Basis

The SWSF is designed to comply with the requirements of RG.1.143,
Jduly, 1978. The facility is designed to provide a controlled, but
ready access for material handling operations and to ensure that the
operator exposures are as low as reasonably achievable (ALARA).

The facility is designed to maintain the dose rates in accordance
with 10 CFR Part 20 and to meet the requirements of 40 CFR Part 150
at the site boundary and beyond.

The shielding thidwess was calculated to limit the contact dose
rates at the outer surfaces of the mpdule walls and the top of the
cell covers to within 0.5 mr/hr and 2.5 mr/hr, respectively.

The analysis was based on the types of waste defined in Attachment 1.
No credit was taken for the structure being partially underground.
Quality Assurance requirements for the design, operation and
construction of the SWSF are consistent with those specified in
Regulatory Guide 1.143.

Revision 1
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2.4
2.4.1

2.4.2

2.4.3

AN
Summary System Description

The concrete structure and individual cell covers provide the
necessary shielding from the radioactive waste housed in the SWSF

Module Storage Cells.

The cell covers with gaskets protect the waste containers from the
elements and the ingress oi precipitation. Slots and weep holes in
the wpper module structure are provided to direct rainwater to |
external drainage ditches. A drainage pipirg system prevents any |
spillage/leakage of fluids from accumulating in the cells (i.e.,

floar drain hub in each cell), the system manifold discharges into a
caomon SUTp.

The sump compartment, a radwaste seismic concrete structure houses

the pump, valves, piping, instrumentation, etc., necessary to

perfom the functions and control the disposal of any effluent which
may collect in the sumwp. The compartment is divided into two

levels, the upper operator level is shielded by a thick corcrete

floor from the sump. Access to the upper compartment is via a

manhole in the concrete slab roof. Access to the sump is via a
removeble ladder at the sumsp plug opening and a permanently 1
installed ladder into sump.

The flow diagram Figure 3 shows the pumping system for the sump
effluent. All operations are local/menual. The local alarms and

sump level indication are housed in a weatherproof instrumentation
panel moutted outside adjacent to the sump compartment on Module "A"

structure.
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2.‘.3.1

The sump pup, Solenoid Valve #iS-5 and three-way valve #S-1
(extension spindle) are located in_the lower sump while the elec-
trical distribution and control panels, valves, etc. are mounted in
the operators compartment.

Sump level is measured by a variable capacitance sensar (SWS-LE-01)
which transmits the signal to local and remote (Unit-2 Control Room)
alamms.

Sump influent flow alamms are provided. The sensing elements
(conductivity) Nos. SWS-CE-07 end SWS—E-)8 are aounted in the
Module "A* and "B" drain system manifolds. These sensing elements
are temporarily out of service with the installation of the loop
seal for the SWS Drain System and will be until the completion of
EPICOR II venting and shipping program.

Sump Pumping Operations (See Figure 3)

The SWSF sump is controlled and disposal of the effiuent will be in
accordence with Unit-2 Chemistry Procedure #1859 and Operating
Procedure #2104.4.100. The sump compartment is posted as a
radiological controlled area and surveillance is required prior to
entry, to ensure operator exposure will be as low as reasorably
achievable (ALARA).

On receipt of the alam signal (approximately 50K sump level) in
Unit-2 Control Room, the above procedures are put into effect and
the sequence of operations are as follows:
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2.4.3.1.1 Recirculation Mode (Susp effluent mixing to obtain representative
sample for enalysis).

A.
B.

c.

All valves to be checked closed.
Operots three-way Valve WS-1 to route pump discharge returned

to sump.
Start pusp.

2.4.3.1.2 Saspling Mode (during Recirculation Mode)
NOTE: Radiologically monitor the collection of the sample with the

A.
8.
C.
0.
E.

appropriate instrument.
Solenoid valve WS-5 open.
valwe WS-7 open.

Collect sample.

WS-5 and WS-7 closed.

Stop pump. :

2.4.3.1.3 Discharge Mode (Only after sample analysis is completed).

A.
8.

c.

0.

E.
F.

All valves to be checked closed.

Connect hose to the tank truck (or portaeble vehicle) con-
nection far effluent disposal. :

Operate three-way Yalve WS-1 to route pump discharge to truck
discharge manifold.

valve WS-4 (WS-3) open.

Start pusp.

Stop pump, disconnect tank truck (or porteble vehicle)
comnection, and ellow contents of hose to drain back into sump.
valve WS-4 (or wS-3) closed.

Operate three-way Yalve WS-1 for recirculation mode and secure.

Revision 1
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2.4.3.2 Loop Seal for SWSF Orain System
The loop sesl for the SW& drain system, which was installed for the

EPICOR II venting and shipping progras, creates a seal trap in the
embedded drain system to prevent the loss of nitrogen gas during

inerting of cells. The basic procedure for installing a loop seal

is as follows.

A.
8.

c.

D.
E.

F.

All valves to be checked closed.

Ensure plugs are installed in bottom of WS-9 and WS-10 (See
Figure 3).

Plece water appiy hose into 4" Sch. 40 galvanized steei fill
pipe.

Start pusp.

~ Fill drain system unti) =etsr in fill pipe is two (2) inches

froa top of fill pipe or until water approaches within 1* of
the 1ip of the drain opening.
Stop psp.

2.4.4  Major Equipeent

A,

cl

Sump Pump (1.): Gould Mocel 3171 1 x 1-1/2 <6

Cagacity 50 gpm

TOH 100 ft.

Fluid Radiocsctive waste water/resin
slurry pH approx. 7.

Materials Gast iron/brorze fittinge

Ispeller Open type

Discharge Conn. Flanged ebove mtg. plate

Service Intermittent 5 yr. life

Solenoid valve (1):
1/2* nom. bore. 120 volt AC
Instruaentation: See Table 1.
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2.4.5 Facility General Arrangement: See typical layout Figure 2. The
general arrangement, layout and details of the SWSF systems are

shown in the drawings referenced in Section 2.2..'.

2.4.6 Instrumentation and Controls
2.4.6.1 The SWSF has three (3) instrument loops as follows:

A. A level instrument string provides the alarm and level in-
dication both local and remote. In addition, this loop
provides a sunp pump permissive at greater than 10 percent
level.

B. The other two (2) instrument strings are conductivity flow
loops providing local alamms. One loop senses input from the
drain discharge manifolds from Module "A" and the other from

i —
S et —.
-—n PRD, - -, 1" s N

2.4.6.2 Instrument Setpoint Index. See Table 2.
2.4.7 System Interfaces

There are six interfaces associated with this facility:

1. Processing Systems: Access road to and from waste and fluid
processing facilities for transportation of materials and
equipoent.

2. Material Handling System: Facility will accept radioactive
waste containers from the processing systems and are
compatible with the transportation and 1ifting equipment,
i.e., transfer shield and site cranage (Manitowoc 4000 W
mohile crane or equivalent).

Revision 1
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3. Cooling Water Pump (OCWP) House: 480 V, 3 ¢ 200 A feeder
cable from Bus 2-61 shall provide power for the following:

A. 460 volts to the sump pump.

B. 480 volt welding receptacle.

C. 25 KVA, 240-120V power center to energize lighting,
convenience receptacles, instrumentation, and control
devices.

NOTE:  No permanent heat tracing required for sump com-

partzents.
4. Control Room: Sump level alarm.
5. Chemistry Laboratories: Sump effluent samples foi' d’:enist_x:y

.

e merame e S ) | raa’.'ioioﬁiclﬁah"gly—‘;fs: -pr.lor to disposition.
NOTE: The sump pump discharge is not directly comnected to
any plant systems, a local hose station is provided.
6. Sampling, purging, and analysis of the 49 EPICOR-11 prefilters
in preparation for shipment from "THREE MILE ISLAND".
2.4.8 Operations—Radwaste Handling
The major operations performed at the SWSF is handling the radio-
active waste containers while loading/unlcading the individual cells
in accordance with the types of containers specified in Section
2.1.3. Unit 2 Procedures (See Table 3), specifically written for
these operations are strictly adhered to, using the Maenitowoc Modile

Craene or equivalent and appropriately shielded equipment.
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2.4.9

2.“.10.1

-10 -

Each cell has an individual cocrete cover 8'3" square x 3'0" deep.
(Dwg. #8-430-015) weighing approximately Fourteen (14) tons. Only
One (1) cover may be remnved at any time from the cells containing
radioactive waste containers witin a module systems. The maximum
load handled by the 1ifting system is approximately 36 tons (It is
the bloddouse used for EPICOR prefilter venting).

Maintenance

Most operations including Maintenarce requires a RWP.

Imer surfaces of the cells and the sump are epoxy coated to ease
decontamination of the facility.

Mechanical. Dwgs. #£-311-873 and E-311-874
A. Module "A® and "B* Orain Piping Systems.
(1) Leak Test in accordance with ANSI B31.1.1977.
Criteria: Static Head. (Fill System, water level top of

drain hubs)
Holdirg Period. 10 minutes minimm.
Acceptance. No visual leakage.

(11) Flow verification, allow leak test water to drain to sump.

Criteria: No visible fluid in system.

B. Surp Pump "A" and associated piping.
Initial Service Leak Test in accordawe with ANSI B3l.1,
1977.
Criteria: Pumsp discharge pressure
Acceptance. No visual leakage, all welded joints
leaktight.

Revision 1
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2.4.10.2 Electrical/instrumentation: Dwgs. #8-256-031, B-248-011 and

S$s-261-011

A. Continuity and Megger tests were perforeed for all circuits.

B. Instrument and Control were tested and caiibrated in ac-
cardance with MTX 507.

C. Ssp Rmp "A%, tested in accordare with Electrical
Pregperational Test Procedure WG-ED1.

D. Solenoid Valve #S-V0S, tested in accordarce with Electrical
Pregperational Test Procedure WG—£02.
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SGAE-Q1
S5-LT-11
SSL1-01
S5-L1-01A
SS4.-01

odel or

Drexalbrook 700-2-57
Orexalbrook 408-6230
370-1104-401

Intemational Instr. 1151

SETOON AQ01-100x

Sump Lewel Switch Low
(Pump Pemmissive)

Influent Flow Alamm
Influent Flow

Conductivity Element
Influent Flow Alam



Instrumm

Instrumet

arsis.-0 Solid Weste Steging Facility Sump Lsvel
(GAI: LB-S-4) Switch Low (Suwp Pusp Permissive)

rs494-0 Solid Waste Steging Fecility Susp Level
(GAI: LB-S-3) Switch High

SYS--07 Solid Waste Staging Fecility Susp Influent
(GAI: CE-S-7) Flow Module 'A' Codictivity Element
SwS-E-08 Solid waste Stegirg Fecility Susp Influent

(GAI: CE-S-8) Flow Mudule 'BAC' Condictivity Elewent

Index

Comporent

Switch

Switch
Doactavity
Element

Corductivity
Element

108 lavel (5.6 ma)
Increasing

A% level (11.2 ma) Contact Closoe

Incressimg

Max imm
Seraitivity

Max imum
Semsitivity

Coact Clopae



2104.4.53
2104.4.68
2104.4.73

2104.4.100
2104.4.103
2104.4.107

2104.4.108

2104.4.118

2104.4.119

2104.4.120

Transfer Spent Filters 4' x A' liner from @ to SWSF.
Stacdrp 4' x A' 1iners at SWSF.

Rseoval of 6° x 6° liners from Interim Staging Fecility and
transfer to SWSF .

SMSF sump pumping operstion.
EPICOR 1I 4°* x A4' liner transfer and shipping cask losding

On-gsite trensfer of Radiosctive €' x €' resin liners from
EPICOR 11 to SWSF/Ship.

On-site trensfer of Redicactive €' x €' resin liners from
SHSF to Trensporter/Ship.

On-site trensfer of Radioactive 4' x 4' resin liners from
EPICOR 11 to SwSF/Ship.

On-site transfer of Radiosctive 4' x 4° resin liners from
SWSF to Trensporter/Ship.

Transfer of Solidified Resin Liners from Unit 11 to SWSF.



- Waste

Typas of waste conaidered are given below. A 3 amnth decay period was used in
the amalysis.

1)

or 2)

or 3)

or 4)

Natuzal Cirrulstion Evaporator with Solidification

Waste Form: 55 gallon drums (solidified)

Design Basis for Cell: C-D waste @R®* = 4.5, n®* = .6

16 dnums per storsge cell

C-D wvaste analysis is given below

Forced Circulation Eveporator/Crystallizer with Solidification
Weste Form: 55 gallon drum (solidified)

Design Basis for Cell: C-Dwaste VR & 22, 4 = .6

18 druas per storege cell

Epicor II OCwmarcoel Filter

Waste Form: Activated Charcoal in 4 ft. dismeter x 4 ft. high liner
Design Basis for Cell: 2500 R/hr on contsct

Two liners per cell

Epicor II Demineralizer Resins

Weste Form: Dewatered Resins in 4 ft. diemeter x 4 ft. high lirer
Design Basis for Cell: B-C waste @ R = 543

B-C waste analysis is given below

*WR - wvolume recuction
@ 5 - Packsging efficiency: ratio of valime of waste to total
comtairer volume.



A) C-D Waste
63,000 gallon - Resctor Coolant Blsed Tank - A
83,000 gallon - Reactor Coolant Bleed Tank - B
250,000 gallon - Reactor Bullding Susp

B) -
Jsotope  Ci/m)
Mo 99 - 160 Cs 136 - 120 Ce 144 - 100
1131 - 8200 Ba A0 - 290 H 3-1,2
1132 = 20 La 140 - 160
Cs 134 - 82 Sr 89 - A0
Cs 137 - 3% Sr 90 - 120
C) =
Ba 133 2E-1 Ba 140 7.5E -1
Co 60 l14E-4 La 140 24E+0O
Cs 134 1.6E -1
Mo 99 2,7€E -1
11 23E+1
By 207 2.2E -2
Co 58 1.2E-3

Cs 137 7€E=1
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