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Dear Dr. Snyder:

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320
Submerged Demineralizer System System Description

Attached for your information is the updated System Description for the
Submerged Demineralizer System (SDS). This update reflects the current
operating configuration and limitations of the SDS. A new Appendix No.
8, "Typical Analysis of Water Processed”, has been added which lists the
radionuclide concentrations contained in the Reactor Building Sump Water
and the Reactor Coolant System. Additionally, this update incorporates
the NRC's comments stated in NRC Letter NRC/TMI 83-067 from L. H. Barrett
to B. K. Kanga dated November 8. 1983. These comments and GPU Nuclear
responses are attached for your reference.

If you have any questions concerning this information, please call
Mr. J. J. Byrne of my staff.

Sincerely, 4
/ 'L/ f
D A Nanga
8407270088 840719 Za I oy
;DR ADOCK 05000320 B. K. Kanga #
PDR Director, TMI-2
BKK/RDW/ jep
Attachments

cc: Acting Deputy Program Director - TMI Program Office., Mr. P. J. Grant
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Introduction
System Functions

The Submerg~1 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 leve)
acceptable for final treatment through the Epicor II System. To
accomplish this decontamination process, the SDS has been designed to

perform the following basic functions:

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

through Epicor II.

b) To transfer the decontaminated waste water from the Submerged
Demineralization System to the Epicor II System or recycle back
to the RCS Manifold for further processing to further reduce

radionuclide concentrations in the water.

c) To provide a location in the spent fue! pool for temporary

storage of the spent high activity ion exchange vessels to take

advantage of the shielding provided by the pool water.
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d)

e)

f)

g)

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

casks.

To provide the capability to control, monitor and treat gaseous
effluents prior to release to the atmosphere to meet the imposed
requirements of Appendix B of the TMI-2 Interim Recovery

Technical Specifications.

To provide for the installation, testing, operation, and
maintenance of the Submerged Demineralization System in
compliance with "as low as reasonably achievablie" radiation doses

to personnel.

To process the radioactively contaminated waters independent from

the operation of TMI Unit 1.

Decontaminaticn and decommissioning of the SDS will be treated in a

separate document.
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Summary Description of the System

The Submerged Demineralizer System (SDS) is a temporary ligquid radwaste
processing system located in the TMI-2, "B" Spent Fuel Poo! 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 Svstem by the process

of ion exchange.

The Submerqed Demineralizer System utilizes a number of other systems

to perform its various functions. These include:

1 The Reactor Building Basement Jet Pump System (SWS-P-1) as

described in Appendix 12;

2) The Reactor Coolant Bleed Tanks and installed plant piping as

depicted and described in Reference 1.2.2,

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

as a polishing and sodium removal subsystem: and
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The Processed Water Storage Tank System

5) The Spent Fuel Cooling System piping.

6) The miscellaneous Waste Hold-up Tank and associated piping.

7) Fuel Handling Building HVAC, Electrical, and Instrument Air

Systems

The Reactor Building Basement Jet Pump System (SWS-P-i) 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 SDS ion exchange trains.

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

This panel is located in close proximity to the SDS Filter Manifold
which contains the valves for operation of the filter system and the
pressure and differential pressure instrumentation which provide an
indication of fiow from the Reactor Building Basement Jet pump and the

mechanical condition of the filters.

SDS process flow is filtered prior to processing through the ion
exchange trains. The purpose of the filters is for removal of gross

size particles from the process stream to prevent plugging of the ion

exchange beds.
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The process water can be directed to eifher zeolite train "1" or
zeolite train "2" or both trains simultaneously. Our present plans are
to process through one train at & time during sump water ang RCS
processing operations, and through Soth trains simultaneously during
I1F processing. Process sampling capability is provided to enable
determination and evaluation of bed performance based on influent and

effluent sampling.

From the train 1 or train 2 exchangers the process fluid is directed
into a common line which directs the flow to either "cation" sand
filter "A" or "cation" sand filter "B". This feature allows the final
vessel to be removed from operation by switching to the standby vessel

without shutting the system dcown for change out, if desired.

The ion exchanger and filter vessels are contafned 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 lids. This feature fulfills a two-fold purpose; 1) it
allows the 1ids to close around the remote handling tools and 2) it
allows poo! water to flow into the top of the containment box, over and
around the liquid discoanect coupling and out through the bottom of the
containment box, into a common header for transport to the pool cleanup
ion exchangers. The effluent of the leakage containment ion exchangers

is returned directly to the pool.
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From the effluent of the "cation" sand rilters the water passes through
a 0.45 micron (3 micron absolute) filter which has been placed in the
process stream to trap smail 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-PFO1) to
provide indication of particulate build up. During some phases of the
cleanup, the post filter may be bypassed, and replaced by a sand filter

in the cation position.

From the effluent of the resin trap post filter or jumper, the SDS
processed water is sent through a common header which allows it to be
directed to either of three storage tank systems. These tank systems

are:

1) The Reactor Ccolant Bleed Tanks
2) The Miscellaneous Waste Hold-Up Tank

3) The Monitor Tanks

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

RCS.

The EPICOR-II system is described separately in "EPICOR-II SYSTEM
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
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6x6 liner. The next EPICOR-II liner will be used to polish the
remaining residual ragionuclides from the water. After processing the
SDS, the EPICOR II effluent is sampied prior to being pumped to the
Processed Water Storage Tanks (two 500,000 gallon tanks) and retained

for future disposition.

The Submerged Demineralizer System contains, 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. 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 off gas separator tank is a 590 gall n tank located in the Unit 2
“B" spent frel pool surge chamber. The off gas separator tank is piped
to a stand pipe, alzo located in the surge chamoer, which contains the
off gas bottoms sump pump (527-G-02). Moisture from various
operational functions performed during system operations. i.e., vessel
filling operations, dewatering operations, sampling operations, leakage
collection from the manifold boxes, and water removed by the integra!
demister is collected in the tank with tank level indication displaved
on CN-LI-VAQ3. Automatic level control instrumentation indicates the
tank level and by operator action transfers the collected water to the
RCS Manifold. The off gas system discharges into the fuel handling

building HVAC System.
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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-P1A &
SDS-P18) and level instrumentation (SDS-LE! & LE3, SDS-LTI & LT3) The
system may be operatea locally or remotely from the SDS operating area
located on the 347°-6" elevation of the fuel handling building. The
design of the Monitor Tank §ystem is such that it could be used 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.

System Performance Characteristics

The basic water processing strategy utilizing SDS for *he
decontamination of the Reactor Building Sump Water (625,000 gallons)
the Reactor Coolant System (90,000 gallons) and water accumulatec in
RCBT's or MWHT incorporates the SDS in combination with EPICOR II. The
clean-up or reconcentration of fission products is accomplished by
demineralization and is enhanced by filtration of gross size
particulate matter in the SDS filtration sub system. Filtration is

considered necessary for protection of the ion exchange beds.
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HWater is delivered to the prefilter and final filter at a flow rate of

5 to 30 gpm, 70° to 90°F, and then into the SDS ion excnange trains.

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

Appendix 8.

The actual demineralization process would begin in the first zeolite
exchanger vessel in the SDS system. This section of the system isg
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 exchange
in the zeolite media dictates a nominal flow rate of S gpm per train in
this section. For protection of downstream EPICOR Il organic ion

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

To accompiish these goals, we intend to use a homogeneous mixture of
Ionsiv IE-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 form
it has a high capacity and selectivity for Cs. and will provide for
some removal of Sr. Linde A has a high capacity and selectivity for
Sr. Combining these two zeolites in the three SuS 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 change. It is anticipated that the first



vessel can be loaded to about 60,00C curies Cs. and about 6,000 curies
Sr. The remaining two vessels will contain any breakthrough and

further polish the water.

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

less than 1 uCi/ml.

Downstream of the zeolite exchanger vessels are the "cation" sand
filters. This section of the system is divided into (2) parallel
trains containing one (1) vessel each. The design mode of operation is
to use one "cation" sand filter at a time with the other being an

installed spare.

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

specified in the SDS TER.
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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 cesiuin and strontium and primarily
antimony. EPICOR II 6 x 6 liners for the remova! of sodium are
expected to be changed out at 25,000 gallons. This assumes a resin
utilization factor of B80% 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 toc limit EPICOR II liner radionuclide
concentrations to permit EPICOR II liners to be buried in shallow land
burial facilities without solidification. The processing logic plan
which depicts the decision making logic is shown in Figure 2. Table |
shows the various vessels, their sizes, function., projected exchanger

media, and number of liners expected to be generated.

System Arrangement and Interfaces

The Submeraed Demineralizer System is housed in the TMI Unit 11 Fuel
Handling Building. The majority of the sys*em components are locatead
within the "B" spent fuel pool which will be flooded with water to
afford radiation shielding for submerged components. Most components
that are not submerged are shielded with lead. steel and/cr concrete as
necessary.. The SDS Monitor Tanks are located in the model room (E].

305").
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"B" Spent Fuel Pool SDS Components

The Unit IT "B" Spent Fuel Pool is directly north of and connected to
the "A" spent fuel. The "B" Spent Fuel Pool is approximately 24 feet
wide, 32 feet 6 inches long, and 41 feet 6 inches deep. The channel
that connects the "A" and "B" pools has been sealed. Immediately north
of the"B" pool proper are two small pocls. The one on the west side is
connected to the "B" pool by a large transfer canal and is called the
cask pit. The cask pit is 10 feet wide, 10 feet long, and 43' 6"

deep. On the east side of the ca§k pit is the surge chamber which is
10 feet wide, 10 feet long, 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 submerged
during operation. The cask support platform supports the RCS clean-up
manifold, the filter manifold, the SDS effluent post-filter (not
currently used - replaced by "cation" sand filter) and the CN-PNL-1
control panel. The RCS clean-up manirold is located on the scutheast
corner of the cask support platform. All liquid process piping
interconnecting with the SDS feed system enters or exits the "B" poo!
under the cask support platform at the east end of the RCS clean-up
manifold. Under the RCS clean-up manifoclid the piping traverses the air
space between the cask support platform and the water in a lead filled

annulus cailed the RCS pipe chase. The piping e«its the pipe chase
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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.

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 = ~ifold, underwater in

the filter support rack.

Immediately west of the filter manifold is the post-filter unit whirh
filters SDS "cation" sand filter effluent prior to transfer to

processing by EPICOR Il ana/or storage, if not jumpered out of service.

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

glove box has glove portc 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.
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The remainder of the area in the "B" spent fuel pool proper, north of
the cask support platform contains the majority of the submerged
components of the processing trains and the underwater stcrage racks
for depleted ion exchangers and filter canisters. Four basic
structures, resting on the pool floor, make up the processing and
storage units. They are the filter support rack, the main process
stream fon exchanger support raﬁk. the pool clean-up ion exchanger

rack, and the storage racks.

As mentioned previously, the filter support rack is located immediately
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" sand filters.

Just south of the north edge of the pool, midway between the pool
sides. is 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 and
decoupling vessels are provided for changeout operations. Each rack

has its own underwater lighting. Underwater storage for sixty (60)
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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 eight
storage locations for a total of twenty-four slots. 2) four storage
locations are provided on the poo! floor in the space between the
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 personne! 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 platform

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"B" 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 contro}.
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Directly west on the same elevation is the leakage containment pump
which circulates poo! water thrcugh 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
end of the cask pit. It supports the shipping cask to be used for
transporting spent SDS iton exchanger and filter vessels. The
dewatering station rests on the east side of the shipping cask tupport
platform and is anchored to the concrete between the cask pit and 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. The ion exchanger handling
tools and the retrieval tool hang into the cask pit from hangers

installed on the south side of the yoke hanger assembly.

The off-gas separator skid is located in the surge chamber. This unit
consists of the off-gas separator tank and 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 thirough 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 to the RCS manifold for
processing or transfer to storage tanks. SOS processing component

vents and drains 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. Off-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 1uCi/ml. The
intermediate level sample glove box is utilized to sample all ion
exchange vessel effluents starting with the first ze&lite 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 alarms 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 components and provides suction on
the off-gas separator system. The blower exhaust is routed via ducting
south along the east Fue! 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 off-gas

piping upstream of the filters.

Instalied immediately downstream of the blower, the off-gas sampling
unit (PING-1A) continuously monitors the off-gas effluent for airborne

radioactivity.

A chemistry laboratory is located on th: floer space immediately 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 end 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.
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1:5.2

1.5.2.1

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 gallen tanks, each 8 feet in diameter and 32 feet high with
assocfated pumps (2) and all related piping to effect recirculation,
sampling and transfer of the contents to storage tanks, 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.

SDS Interfaces to Other Systems

Electrical

A1l SDS electric power is tied into the Unit Il BOP electrical
systems at distribution panel PDP-HA, which is located at the
347'6" elevation of the Fuel Handling Building, and motor control
center 2-42B located at the 328' Elevation of the Auxiliary

Building.
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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 immediately

below that penetration at elevation 341'-2".

Demineralized MWater

The SDS demineralized water header is tied into the plant system
at valve DHW-Y-272 located under the east curb of "B" spent fuel
pool curb. An additional check valve, CN-V-DW-357, and isclation
valve, CN-V-DHW-355, were added just downstream of DW-V-272 to

prctect the plant demineralized water system.

Service Air

The service air tie-in to the SDS service air header is at the

plant service air valve, SA-V-154, located adjacent to the

demineralized 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, TA-V-175, located on the west side of the fuel pool curb.
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1.5.2.6
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EPICOR II

SDS effluent water can be transferred to EPICOR II from either
the Reactor Coolant Bleed Tanks (RCBT). the Miscellaneous Waste
Holdup Tank (MWHT) or the 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 MHHT 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 cocling line connection in the northeast
corner of the cask pit. This line connects to valve SF-V-158 at
the 305' elevation. Double 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 installed SDS

piping downstream of Isolation Valve CN-V-PF-68.

Processed Water Storage Tanks (PKWST)

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 PHSf“s
from the monitor tanks or from the RCBT's. The PWST system is
tied to the monitor tanks at valve PW-V-39 which is located in

the Unit I/Unit II corridor.
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1.5.2:8 Reactor Building Basement Jet Pump (SWS-P-i)

The pump currently in use for removal of water from the Reactor
Building sump ties in to the RCS manifold at valve CN-V-RC-364.
The Reactor Building Basement Jet Pump system is described in

Appendix 12 of this document.

16 System Design Requirements

1.6.1 General Design Requirements

Y 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
1.6.1.1.2 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. Coce of Federal Regulations 10CFR20 App. B
1.6.1.1.6 U.S. Code of Federal Regulations 10CFR50

as imposed by Reg. Guide 1.143
1.6.1.1.7 U.S.N.R.C. Reg. Guide 1.21 June 1974
1.6.1.1.8 ANSI/ASME N45.2.15
1.6.1.1.9 US NRC Regulatory Guide 3.4
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}.6.1.2

156.1:3

156.1.3:1

106.1.3.2

156:1.3.3

1621 4

s 18

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

B.8 and TMI II Recovery Technical Specifications.

Capacity

The processing rate through the filters shall be 5 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 functicn 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

decommissioning to the maximum extent possible.

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

15624

1.6.2.2

1:6.2:3

1.6.2.4

Piping is designed to ANSI B31.1 in accordance with the
requirements of Requlatory Guide 1.143. HWelded construction has
been utilized to the maximum extent possible with butt welding
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 media
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 devices
with filled capiliary tubes communicating with the actual
pressure indicating device. This minimices the possipility of
contaminated fluids entering the pressure indicator. The device

may be removed remotely for calibration or replacement.
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1.6.2.5

1.6.2.6

1.6.2.7

1.6.3

1565340

Valving in the process stream is contained in enclosed, shielded
manifold boxes which are ventilated by the Off Gas handing unit
and have sumps which empty into the Off Gas Separator Tank.
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 baced 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 limits are met.

Ion Exchange Vessel and Filter Vessel Regquirements

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

Early CUNO-type filter vessels and lower activity APCO ion
exchange vessels are designed to 150 psi, 100°F using type 304
stainless steel. Subsequent filter vessels are the same design

as zeolite ion exchange vessels.

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 disconnection.

Moniter Tank Requirements

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

21 Components

2.1.1 Submerged Demineralization System Pumps

v, 2 (s | Reactor Building Basement Jet Pump (SWS-P-1)

See Appendix 12

2:)5 152 Monitor Tank Transfer Pumps (PI1A & PIB)

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 RCS manifold, 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 tctal! 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 transfer pump in the event a monitor tank

low low level condition is experienced.

Off Gas Separator Bottoms Pump (CN-P-VAQ4)

This pump. during normal operation, will be used to maintain the
level in the off gas separator tank within a preset band (80" to
18"). Pump oneration will be controlled by an electrical
switch. Tne separator tank is pumped down by operator action.
The pump uperates until the tank level reaches eighteen inches,

and the level switch de-energizes thc pumps motor controller.

The off gas bottoms pump takes a suction on the off gas moisture
separator tank well, and transfers the water to the RCS manifold
for processing through the Submerged Demineralizer System or for

transfer to other storage tanks.

The off gas bottoms pump is a submersible centrifugal Goulds pump
powered by a 5 HP motor. t 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.
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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 manuai operation of the pump. During normai
operation, the switch wili be placed in the manual positicn. The

pump is powered from the SDS power panel (PDP-6A).

Off Gas Blower (CN-E-VAQS)

Submerged Demineralizer System Components (except for the monitor
tanks which vent girectly to the fuel Handling Building

Vet 'ation System) are maintained under a slight vacuum by the
off gas¢ blower. The biower is designed to exhaust 1000 cfm at a
nominal differential pressure of 12" of water vacuum. This
amount of differential pressure allows 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
SOS 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 off gas blower. The blower discharges to the

Fuel Handling Building HVAC system.
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Leakage Containment System Pump (CN-P-LCO6)

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

pair of paralliel of ion exchanger§ 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
ctop/start pushbuttcns 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 through each
containment 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 develcpes

120 gpm at 55 ft. total dynamic head.
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1.6

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

Box Sump Pumps (CN-P-FLO7, CN-P-SACB ana CN-P-RCO9)

These pumps are mounted locally in the Hi Rad filter Manifold, Hi
Rad Filter Samplie Glove Box and the RCS Manifold. They provide
the capability to transfer liquid waste from the sumps of these
components to the offgas separator tank. The remaining SDS
component sumps, unlike those above, do not need a similar
arrangement since they gravity drain to the off gas separator

tank.

The sump pumps CN-P-SAO8 and CN-P-RC09 are identical rotating
pumps with a capacity »f 0.5 gpm at 81 feet of dvnamic head. Tre
sump pump CN-P-FLO7 is a magnetic drive 2 gear pump with a

capacity of 0.5 gpm at 95 psig.

The pumps will be operated automat{cally to meintain level in
these sumps within a preset band. This is accompiizhed by level
switches in each sump which energizes the pump when the water
level reaches 2 inches and de-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-energized manually. Tnese pumps

must not be operated during offgas separator tank pump down.

- 32 - J48RX




2.1.2 Sutmerged Demineralization System Tanks

2a2n

Off Gas Separator ﬁank_(CN-T-ygggg

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 SDS (except for the monitor tanks, and
components discussed in 2.1.1.6 above which have a separate drain
arrangement) combine into a common drain header that empties
directiy into the moisture separator tank. Ventilation lines
from various SDS components (see Table 2) combine to join a
~ommon 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. It 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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A three inch drainline runs from the bottom of the tank to the
off gas bottoms pump standpipe (CN-U-VAQO1). The standpipe is 16
inches in diameter and 16 feet long. It houses the off gas

bottoms pump (CN-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.

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

SDS-T-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 Demineralizer 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 cesc}ibed further in
Appendix 14. The Monitor Tanks can be operated in the batch,
continuous feed, or bypass mode. In the batch mode the liquids
are stored in the tanks until an accurate sample of the tank's
contents are analyzed, and the disposition (based on sample
results) of the processed ligquid is determined. Based on the
sample results, the contents may be discharged to: 1) the
processed water storage tanks, 2) the SDS flush water supply

header 3) the RCS manifold or 4) to the EPICOR Il System. In the
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continuous feed mode the tanks are used as surge tanks between
the SDS and EPICOR II Systems. To maintain 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 SDS

Flush Water.

The tanks are vertically mounted, stainless steel tanks, lccated
in the northwest corner of the Fuel Handling Building Model
Room. The monitor tanks are atmospheric tanks built to API-650,
Appendix J, and meet the design criteria set forth in Regulatory
Guide 1.143.

The tanks are vented directly 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 liguid flow when the level detector, associated with the

tank, senses a high level (364").

Associated with each tank is a Foxboro type level detector. Its
meter indication ranges from 0 to 400 inches full scale. These
level detectors also provide high/low level signals to shut the
tank influent automatic isolation valve on high level and to stop
the monitor tank transfer pump on low level (6"). In addition,

these signals also feed the SDS. alarm panel to alert the operator
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in the event that any of these conditions exist. Prior to
transferring of processed liquids stored in the monitor tanks,
the tank contents are recirculated using one of the two monitor
tank transfer pumps through eductors to insure groner mixing.
The valves and piping are set up to allow either tank .o be
recirculated using eithgr pump or it is possible to set up

simul taneous, independent recirculation f both tanks.

2.1.3 Filtration/Demineralization Units

P & I Suomerged Demineralizer System Prefilter and Final Filter

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

discussed below.

2l an i Cuno Cartridge Prefilter

The cuno cartridge prefilter unit is a stainless steel, type 304,
vessel, with approximately 10 cubic feet of volume. The vessel,
including the male half of the quick disconnect, 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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Hithin 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 opén ended pipe equipped with (2) two internal
ball check valves. The nozzle is located outside of the enclosed
area, between the perforated plate and the prefilter vesse!

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

the process stream.

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

cartridges. The opening at the upper end of each filter seals
around a nozzie which empties into an outlet header. The opening
at the lower end of the filter is plugged. The cartridges are
supported by springs (on the bottom) which aid 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, and out the

top of the vessel. It terminates 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 disconnect attached to the end)

welded around an opening in the top of the vessel.

Cuno 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 disconnects, is 4
feet 5 1/2 inches in height and two feet outside diameter. The
tor of the tank has four male quick disconnect fittings, an inlet

nozzle, an outlet nozzle, a vent nozzle, and a dewatering nozzle

Arranged within the filter are three concentric circles of 10
micron "Cuno" filters totaling thirty cartridges. The cartridges
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 iniet

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 ending
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 cartridge and

leaves the vessel through the outlet nozzle.

Because plugging 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 modified. 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 and APCO were procured which have specially designed
spray headers 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 and leakage containment ‘on exchangers

where unrestricted flows of greater than 10 GPM are required.

1
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2.:1.3:1.3

Sand Prefilter, Final Filter, and Cation Sand Filter

The sand filters 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,K 5 1/2

inches in height and 2 feet in diameter).

The vessel is equipped with four nozzles on the top. Three
nozzles terminate with the male half of a | 1/2 inch Hansen guick
disconnect. The fourth is a three inch fitting with a screwed
pipe cap closure. The filtration media consist of 200 pounds of
0.85 millimeter sand and 700 pounds of 0.45 millimeter sand 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 suspended

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

The inlet nozzle is a short run of pipe, which extends from the
quick disconnect, down into the vesse!, and 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 ring. The holes are covered by a one inch long 3/4 inch
diameter, .007 inch screen cup (Johnson screen), which is welded

around 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 cup is
welded around the hale on the inside of the vessel as a sand

retaining device.

The outlet line from the vessel serves two purposes. It is the
normal outlet line, and it serves as a dewaterina leg. The
outlet line is a 1 1/2 inch straight pipe which extends 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 sand retaining

screen.

The fourth nozzle on the vessel is used as an access opening. It
is a three inch nozzle welded around an opening in the top of the

vessel. The nipple 15 capped with a three inch screwed pipe cap.

The influent water enters ths vessel through the inlet nozzle.
HWater 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, final filter, and cation sand filter, when
installed in the system, will set inside a secondary containment
located underwater at the south end of the "B" fuel pool. The
purpose of the secondary containment is to collect any leakage
which might be present from the fittings associated with the

vessel, and to provide support for the filter vessel.
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2:1.3.2

Pressure instruments have been installed in the system to monitor
filter performance. There are pressure gages located on the
influent and e“fluent 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 f

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 inthes in diameter by 25
7/16 inches in height and mounted on a 16 inch high sdpport. The
top of the housing is equipped with a 1id to allow for
installation and replacement of the filter. Consistent with the
remainder of the SDS system the housing is designed for 150 psig
and 100°F. The filter is mounted inside the housing and is 21
5/16 inches 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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2:1:3.3

capability of 0.45 micron nominal at a 98% efficiency and 3.00
micron absolute. The fi\ter is designed for a clean filter
pressure drop of 12 psig at 20 GPM an¢ a maximum flow rate of 150

GPM. The filter is located within a lead shield.

Differential pressure, flow and radiation detection
instrumentation have been installed in the system to monitor
filter performance. The differential pressure gage is used to
indicate the pressure drop across the filter, the turbine flow
meter 15 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 radiation level
of 2R/hr, the filter is considered depleted and will be

changed-out.
The SDS post filter may be bypassed during processing operations
and its function assumed by a sand filter, similar to those

previously discussed, installed in one of the cation positions.

Leakage Containment Ion Exchange Vessels

Leakage containment ion exchange beds are contained in a standard
vessel, identical in size to the sand filtration unit vessels, (4

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

The inlet nozzle is a short run of pipe. which extends from the
quick disconnect, down into the vessel, and empties into a spray
ring. The ring is a 1 1/2 inch pipe rolled into a 12 inch

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

There are six 5/16 inch diameter holes drilled 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

around the hole.

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 cup i3
welded around the hole on the inside of the vessel as a sand

retaining device.

The outlet line from t'ie vessel serves two purposes. It is the
normal outlet line, and it serves as a dewatering leg. The
outlet line is a 1 1/2 inch straight pipe which extends 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 sand retaining

screen.



The fourth nozzle on the vessel is used as an access opening. It
Is a three inch nozzle welded around an opening in the top of the

vesse!. The nippie is capped with a three inch screwed 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.

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 "8" fuel pool.

The ion exchange vessels are provided with pressure gages on the
influent and effluent lines. The gauges are used by the operator
to monitor pressure drops across the ion exchange medias. Curie
loading will be calculated from sampling results of the influent
and effluent samples from each vessel in the process train.
Because flow restriction caused by plugged 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 to allow
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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Zeolite Ion Exchange Vessels

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

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

closed with standard, gasketed bolt-on flanges.

The inlet nozzle is a short nipple extending from the Hansen
coupling into the vessel then leading to a spider-type inlet
spray header. There are four spray outlets each terminating in a
3" 0D Johnson screen, 1 1/2 inches in-length with.a gap size of
C.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 diameter, .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 provided with

a 1 1/2 inch male Hansen fitting.
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The outlet line consists of three i1 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
Fonnecting the pipe segments. The flexible portion allows for
bifferential heating of the vessel components. The bottom pipe
&egment extends from 1/8 inch from the bottom of the liner,
lthrough an inverted 6 inch OD 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 used for general
vessel access and loading and unloading the ion exchanger media.
Each is constructed of a short 3 inch schedule 160 pipe welded 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 fiange for venting vessels of
radiolysis gases during storage. A 3/4" 0D Johnson .007 inch
screen cup, one inch in length is welded to the inner side of
each blind flange to prevent resin fines from entering the vent

iine.

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

suction off the bottom of all the coﬁtainments and draws any
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leakage from the vessel fittings along with pool water down
through the containment to the pump and aischarges 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, and piping runs,
associated with the prefiiter and final filter form the filter
manifold which is housed in a shielded, ventilated containment.
This manifold is located on the cask support platform at the

south end of the "B" fuel pool.

The containment is 3 feet, 6 inches wide, 6 feet 10 inches long
and | foot 10 inches deep. It is constructed from 3/16 inch
thick stainless steel plates and frames. Shielding }s provided
on the outside of the containment, on the top and sides. The
bottom of the containment is sloped to one end for drainage. Any
collected fluids will energize CN-LE-FLO6, activate the local
alarm and initiate sump pump 527-G-07. which pumps the water to
the off gas separator tank. The containment box is ventilated
and maintained at a negative pressure by the SDS Off Gas System.
The intake and exhaust connections are 2 inch lines located at
opposite sides of the containment box. Access ports are provided

in manifold containments for maintenance of the valves and
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2.1.4.2

instruments and are shielded with lead blocks. Valve operation
will be performed using reach rogs which protrude 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.

Ion Exchange Manifold Containment

The ion exchange manifold containment houses valves, piping, and
instruments associated with the ion exchange process train. The
manifold is located on the walkway between the "B" fuel pool, and

the "B" spent fuel pool surge tank.

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

supports.

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

through a zeolite train, are located in the high level area.
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The south end of the containment box has an external shieided
chimney which overchanges the "B" fuei pool wall and descends to
the water surface and is partially submerged underwater. With
the exception of sampling and flushing lines, piping enters the
containment underwater (into this dropoff) for shielding

considerations.

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

according to the radiation levels estimated to exist.

The containment is ventilated and maintained at a negative
pressure by the SDS Off Gas System. Liquid leakage and gravity
drains 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 developed in order to establish
tie-in points in the SDS System which can enable it *o process
the Reactor Coolant System via the reactor coclant bleed tanks.

The RCS cleanup manifold is located on the south-east corner of

the SDS cask support platform.
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The RCS cleanup manifold is four feet wide, four feet long and
two feet high. The manifold is ventilated and maintained at a
negative pressure by the SDS Off Gas System, and sump liquid
accumulations are pumped to the offgas separator tank by an
automatic level controlled sump pump. The manifold is shielded
and the valves are operated from outside of the containment using
reach rods. Valve and instrument access holes and reach rod
shielding is accomplishgd using the technigues described for the

other manifolds.

2.1.5 Off Gas and Liquid Separation System

231350

Off Gas Heater

The 9 KW off gas heater is provided to decrease the relative
humidity of the gases to insure proper operation of the

prefilter, HEPA filters and charcoal adsorption 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
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Auto and Manual Reset heater effluent high temperature cutout
which interrupts power automatically to the heater at 285 + 15°F

and 320 + 15°F, respectively.

Temperature element sensors are also installed on the off gas
unit at the heater influent and charcoal adsorber effluent.
These indications allow the operator to monitor the heater
performance 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 entering
the unit is at 100% relative humidity. A flow indicator, also
mounted on the heater influent line, ailows the operator to
verify that air flow between 650 to 1000 CFM 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.
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All four filters are equipped with differential pressure
detectors. These instruments allow the operator to monitor
filter loading, and determine when a filter needs replacing due
to crud buildup. Test connections are also provided on the
influent and effluent side of each filter. The HEPA and charcoal
filters will be DOP and freon tested, respectively, after the off
gas filtering units are installed in the SDS. These filter types
will be retested when replaced. Testing is performed in

accordance with Requlatory Guide 1.140.

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 damage. 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 installed in the off gas unit designed
to be 99.97 percent efficient for particles down to 0.3 microns
in size. The filters are 24 inches by 24 inches square and 1)
1/2 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
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replaced.

The system also utilizes a charcoal adsorber bed for
the removal of radicactive iodine. This adsorber filter has the

same replacement requirements as those of the HEPA filters.

Stored Vessel Venting Manifold

A venting manifold is provided for exhausting gases generated in
the stored ion exchange vessels after these vessels have been
dewatered. 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 "8B", 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 end of the manifold contains 2 Dollﬁnger Air Filter which
provides an air sweep for the prevention of gas bu.id-up in the
venting manifold. The vessels are connected to the manifold by a
1/4" diameter flexible stainless steel hose 25'-6" long.
Provisions are also made for connecting a non-dewatered vessel
into the manifold. 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 Major System Valves

2.6

Submerged Ion Exchange Manifold Influent Automatic Isolation

Valve (CN-Y-1IX24)

The automatic fsolation 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" fue! pool.

The valve incorporates an automatic shutdown function to preclude
the consequences of adverse conditions from occuring which might
damage equipment and/or cause injury to personnel. Feed
Isolation Valve (CN-V-I1X-24) is controlled from the Feed Shutdown
System Relay Panel (RP-1). The "Auto-Trip" selector switch in
the "Auto" position energizes the Feed [solation Valve Solenoid
Valve (CN-UY-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), 1X Manifold
Effluent in Line Radiation High (CN-RSH-IX04), or Leakage
Containment System Influent Radiation High (CN-RSH-LCOS)
deenergize CN-UY-IX24, and IX Manifold General Area Radiation
High (CN-RAH-IX03) deenergizes CN-UY-IX24 on an adjustable 5 to
50 second time delay. Instantanecus 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 solencid valve.
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Monitoring Tank Fill I.clation Valves

The Monitor Tank fill isolation valves, SDS-V-002A and
SDS-V-002E, 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 Unit 2 Spent Fuel Pool. It consists of two
containment boxes positioned underwater, one for filter vessels
and one for ion excrange vessels, along with associated piping,
valves and instrumention. Shielding is provided by the Spent
Fuel Poo! water and by utilizing lead shielding on pipe runs
above water going to the off gas separator tank. The dewatering
containment boxes are not connected 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. When nitrogen is used as a dewatering gas. the nitrogen is

supplied by a 200 ft', 2200 psig bottle. To preclude

overprecsurization of the system the nitrogen supply is connected



to the dewatering station through special piping equipped with a

relief valve.

The spent filter and ion-exchange vessels can be dewatered prior
to storage in Spent Fuel Pool "B" or shipment to interim storage
elsewhere on Three Mile Island. MWhen it is decided to move the
vessels from the Spent Fuel Pool "B", they will be dewatered and
then loaded underwater into an appropriate shipping cask prior o

removal.

Also see Appendix 16, Liner Recombiner and Vacuum Outgassing

System.

2.1.8 Remote Cperating and Manipulating Tools

P BT 8

Hansen Connect/Disconnect Tools

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

Containment and Dewatering Station racks.

Operation is achieved by a mechanism that disengages a 1 1/2"
stainless steel female Hansen coupling, and couples it to a |

1/2" male Hansen attached to the Ion Exchanger or Filter vessel.
Each vessel has three (3) nozzles associated with SDS operation:
inlet, outlet and vent, and each nozzle has a separate tool to

connect the appropriate hose to the corresponding vessel nozzle.
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The coupling operation-is performed from approximately twenty
(20) feet away from the vessel from the operators work platform
located at each station. The platforms are located approximately
(2) two feet above the pool water levei. A quarter ton electric
hoist is provided on a monorail overhead for ease of lifting, and

lowering the tools into position.

These tools provide the means of remotely coupling and uncoupiing
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

effivent to the off gas separator tank.

Exchanger and Filter Vessel Lifting and Positioning Tools

Unspent Vessel Tool: The unspent vessel 1ifting tool is

constructed from stainless steel. It consists of two (2) J-hooks
which pivot and are attached to a lifting shaft. The hooks are
aligned with the vessel by a guide arm that fits into a notch in
the vessel upper skirt. The tool also has a set of quide arms to
position the vesse! properiy in the containment box. These arms
have guides of two different sizes that mate with slots of
corresponding 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 Pool deck

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

rotating or tipping after the hanhling tool is released.

The Fuel Handling Building Overhead Crane is used to manipulate

the 1ifting tool.

The J-hooks are engaged manually into 1ifting lugs welded 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 released from the tool. The weight
of the hook itself allows the hook to drop clear of the lifting

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 vessel
is accidently bumped. The locking device is unlatched manually

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

This tool is used only for loading unspent E«<changer and Filter
vessels into containment boxes. The manual latching requirement
precludes the use of the tool for the movement of spent vessels.
When not in use it is stored in the cask pit on the yoke hanger

assembly,
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20 1. 80222 Spent Vessel Tool: The spent vessel tool is basically identical

to the unspent tool with the following differences:

al This tool is used to move spent vessels from containment box
to containment box, or to a storage rack, or to the
Dewatering Staticn for dewatering, or to the Shipping Cask

for removal from the pool.

b) The lifting shaft is longer to prevent inadvertent lifting
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.
c) The J-hooks are engaged and disengaged using air operated
cylinders. The locking mechanism is spring loaded and must

be unlatched manually.

This tool is also stored in the cask pit on the yoke hanger

assembly when not in use.

Alternate Spent Vessel Tool

Operating experience with SDS necessitated design and fabrication
of an alternate spent vessel lifting tool for two reasons: 1)
leatage containment vessels are not highly loaded and are removed

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

not have quide assemblies in the bottom.

The original spent vessel tool could not be used to remove
leakage containment vessels since it was desinged to prevent
lifting of highly loaded vessels from the pool and out of the
water shielding. 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 icn
e«changers 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 bo*tom
end, which when they are bent may be replaced. The bottom end of
the toci can aisoc be replaced if damaged. The alternate spent
vessel tool bottom assembly can be removed 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

2.1.8.4

Recovery 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

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

operation.

Moveable Spent Vessel Rack Lifting Device

The moveable spent rack 1ifting device is constructed from carbon
steei with stainless steel locking pins. The pins are engaged

and disengaged by air actuated cylinders.

The device is manipulated using the Fuel Hanaling Building

overhead crane and is used to 1ift and position the four (&)

moveable spent storage racks.
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Vessel Nozzle Plugaing 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 Building

Overhead Crane and is operated manually.

Pressure Instrument Diaphragm Removal Tool

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

replacement.

Vent Hose Handling 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 hYuildup inside 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) Single 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 "B" 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 end fitting.

(b) Double J-hook Too!

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) Inver:ed Y Tool

This tool is used to position and hold the vent hose in
place on top of the spent ion exchanger vessel as the vent
hose is lowered into Fuel Pool "B". The tool consists of a

stainless steel pipe with an inverted Y end fitting.
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(d> Retainer Clip 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

fitting 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 Too! it is supported by the Fuel
Handling Building overhead crane during the lower operation of

the vent hose.

2.1.9 Sampling Devices

Sampling of the SDS process stream is accomplished 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:
[y Hi Rad Filter Sample Glove Box

s Hi Rad Feed Sample Box

3 Intermediate Level Sample Glove Box
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In addition, samples can also be taken at other SDS locations
which handle low levels of radioactive water and, thus, do not

require special boxes. These locations are:

15 Leakage Containment Pump Area.

2. Monitor Tank Pump Area.

Process Stream Sampling

The process stream water is sampled at various stages of
treatment using centralized sample boves. These sampie box
containments are designed to be completely sealed. A negative
pressure greater than 0.25 inches of water is maintained inside
the sample boxes by the SDS Off-Gas System. Each sample bcx is
also equipped with a differential pressure gauge and a lcow
differential pressure alarm. All sample boxes are double wall
censtruction with lead shot between the walls to provide
shielding during sampl.ng activities. Additional lead sheet has
been added to the exterior of each box to further reduce
occupational 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
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Hi Rad Filter Sample 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 off gas

separator tank.

Hi Rad Feed Sample Bor

This sample box is located on the surge tank cover at the north
end of the "B" Fuel Pool. The box contains only one samplie 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 ! uci/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
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recirculate 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 Leve! Sample 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 performance.

The samples are taken from the following system points:

1. Train #1, Zeolite "A" Effluent.
2. Train #1, Zeolite "B" Effluent.
3. Train #1, leolite "C" Effluent:
4. Train #2, Zeolite "A" Effluent.
5. Train #2, Zeolite "B" Effluent.
6. Train #2, Zeolite "C" Effiuent.
7. Trains #1 and #2, Cation Influent.

8. Trains #) 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
position, it is necessary to first recirculate process fluid
through the sample line prior to taking a sample. Samples are
collected in a common, replaceable sampie bomb. The sump in this

box is designed to gravity drain to the off-gas separator tank.
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Other Sampling

The remaining SDS sample locations, due to the low level of
radicactive 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 airborne
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,

Leakage Containment System

The leakage containment 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 and potential leakage
from various SDS 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
provide an indication of component leakage and the effluent
sample will provide an indication of containment ion exchanger

removal efficiency.

- 69 - J4BRY




2eiEN 252 Monitor Tank System
The monitor tanks and pumps are located in the Fue! 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 SDS processed water used for flushing SDS components or as
staging tanks for EPICOR II processing.

19203 Spent Vessel Gas Sampling
Gas sampling of the spent ion exchange vessels is provided by tha
Liner Recombiner and Vacuum Qutgassing System (Appendix 16).

2.2 Instruments. Controls, Alarms and Protective Devices

gl Instrumentation and Controls

Instrumentation and controls are located on the 347'6" elevation
of the Unit II Fuel Handling Building evcept for local start
capability for the Monitoring Tank Transfer Pumps P1A and PI1B,
local Monitor Tank Level Indication SDS-L1-1A and SDS-L1-3A and

SDS Monitor Tank Transfer Pumps Discharge Flowmeter readout.
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Radiation monltoring is performed at the Radiation Monitoring
Panel (RMP-1) and the packaged Off Gas Radiation Monitor
(Eberline PING-1A). The RMP-1 contains linear ratemeters and a
multi-point recorder for the seven Beta detectors (CN-RE-IX04,
-LCO5,-PMO7,-PM08 ,-PM09 ,-PM10, and-PM11) and the two gamma
detectors (CN-RE-IX03 and CN-RE-VAO6). Only channels CN-RE-IX09
and CN-LCO5 are recorded by the Multi-Point Recorder. It should
be noted that the Beta Manifold is in pirace but has not been used

to date or is its use planned in the future.

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 YDC required to power these
units is distributed through fan-out connectors in the radiation
monitoring panel. The pulse discriminator output provides a
positive six volt square pulse for every negative input pulse
from the G-M tube that exceeds the discriminator threshold

level. The output of the pulse discriminator is connected to the
input of the linear ratemeter/alarm where it is displayed as a
count-rate. The gamma detectors consist of a G-M tube,
selfcontained high voltage power supply, pulse amplifier, low
voltage regulator, and line driver with output to an electronic
readout/alarm channe!. CN-RE-IX03 is the area monitor detector
mounted on top of the radiation monitoring panel (RMP-1),
CN-RE-VAO6 is the off-gas detector mounted on the off-gas header

before the off-gas heater.
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Both channe's are recorded on the multi-point recorder

(CN-RR-RR16) .

Measurement of the off-gas effluent beta particulate, iodine 129
and noble gases fis accoﬁplished through the packaged PING-1A
sample system. Ambient background radiation is also measured and
subtracted from the activity 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 cartridge which
traps the iodines, then into the gas chamber and is exhausted
back into the off-gas ducting. Local indication and recording

are provided on the PING-1A.

Start/Stop control for the Reactor Building Pump (SHS-P-1) is
located on SDS Control Panel CN-PNL-1 with ctop capability on the
local panel on the east wall of the Fue! Handling Building.
Control for pump WG-P-1 is also located on CN-PNL-1 with

"Remote-Local" selector switch.

The Off-Gas Bottoms Pump (CN-P-VAQ4}, Leakage Containment Pump
(CN-P-LC06), and the MSA Off-Gas Blower (CN-P-VADS) are all

controlled from their respective local starters.
The Off-Gas Bottoms Pump has an "Auto/Off/On" key-operates

selector switch. This pump is used in the manual position and

tank contents are pumped out by operator action.
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The MSA Off-Gas Blower and Leakage Containment pumps have simple

"Start/Stop" push buttons.

After filtration by the pre and final filters, the influent water
passes the Feed Isolation Valve (CN-V-IX24) which is controlled
from the Feed Shutdown System Relay Panel (RP-1). The
"Auto-Trip" selector switch in Ehe "Auto" position energizes the
Feed Isolation Valve Solenoid Valve (CN-UY-1X24) 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) or IX Manifold General Area Radiation High
(CN-RAH-1X03) deenergize CN-UY-1X24 on a 5 to 50 second time
delay. Trip signals from IX Manifold Effluent in Line Radiation
High (CN-RSH-IX04) or Leakage Containment System Influent
Radiation High (CN-RSH-LCOS) deenergize CN-UY-1X24 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-I1X24 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 e«cnanger of
filter. Many of these pressure indicators are unnecessary for
system operation but provide ‘indication of individual exchanger
performance. The pressure gauges are weatherproof and liguid
filled such that the process pressure is sensed through a remote
diaphram.
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Feed temperature is measured in the RCS cleanup manifold
(CN-TI-RCO7). Measurement is made with a thermocouple with a hot
junction welded to the feed line. The thermocouple is connected
directly to the input of a digital readout temperature

indicator. The indicator and housing are on a support stand

mounted on top of the manifold.

The SDS 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 vaive CN-V-DKW-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 CN-V-DW39 allowing water to flow through the
meter. The register will count down the gallons of water to zero

where it will de-energize CN-V-DW-339, shutting off water flow.

The Leakage Containment System surrounding 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-Gas System maintains a negative pressure on the five SDS
manifolds and three sampling glove boxes. Each manifold or glove
box as weil as the Of%-Gas Header Influent has a Pressure
Differential Indicator/Switch. Pressure differential is sensed
through a 1/4-inch pipe nipple and 3/8-inch 0.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 O to 1 inch of
water scale (0 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 alarm
and flashing alarm window on Annunicator Panel No. 1 is actuated
by low pressure switches at .25 inches of water for the lon
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 alarm

|

window on Annunicator Panel No. 1.

The Off-Gas Filtration unit has a 9 Ki{ 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 thermocouple mounted near the heater.
Protective thermodiscs de-energize the heater at 285°F and 320°F

as does a fan interlock, should the off-gas blower be secured or

a loss of power occur. The off-gas blower is started and stopped

through a local controller. Filéer differential pressures, inlet

and outlet temperatures, flow indication, and inlet and outlet

pressure indication are provided locally.

O AT ) 0488x




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

switch to trip the pump.

Pump discharge pressure is displayed locally and on SDS-LCP1 via
a pressure transmitter. A local readout flowmeter/totalizer is
located on the common pump discharge. Level indication for T-1A
and T-1B are readouts locally on SDS-LCP2 and remotely on

SDS-LCPI.

SDS Monitor Tank Inlet Valves SDS-VOO2A and B are controlled from
SDS-LCP1. The valves close automatically on a high level in
their respective tanks. The valves can only be opened if the

high level alarm has cleared.

Local presure and/or flow indication is provided in each of the

three (3) sampling glove boxes.
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Annunicator panel No. |

All field contacts are closed during normal operation and will

open for alarm 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 alarm condition) will remove the 120 VAC
causing that point-lith to flash and sound the horn. UDepressing
the "Acknowledge" 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
annunciator point is then reset for another sequence. Depressing

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

Annunciator Panel No. 1 includes the following alarm points:

ALARM ACTUATLD BY
1. Feed Yalve Closed
2. Exchanger Manifold Low Diff. Pressure CN-DPSL-VAQ4
J. Hi Rad Samples Low Diff. Pressure CN-DPSL-VA11]
4.* Beta Monitor Sample Return Low Flow CN-FSL-M18
5. Off Gas System High Pressure CN-PISH-VA28
6.* Beta Monitor Manifold Low Diff. Pressure CN-DPSL-VAIG
7. Inter-Rad Samples Low Diff. Pressure CN-DPSL-VAOS9
8. Off Gas Filter Unit High Temperature CN-TSH-VAD4
9. Off Gas Separator High Level CN-LSH-VAG3
10. SDS Monitor Tank T-1A Level Hi/Lo SDS-LSHL-1
11. SDS Monitor Tank T-1B Level Hi/Lo SDS-LSHL-3
12. Leakage Containment Pump Low Pressure CN-PSL-LC17

* Not in use
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SDS Control Panel (CN-PNL-1)

The SDS Control Panel alarms functicn in an identical way to
Annunicator Panel No. 1. SDS Control Panel CN-PNL-1 includes the

following alarm points:

ALARM ACTUATED BY

1. Pump WG-P-1 Seal Leakage WG-PS-17

2. Pump WG-P-1 Flow Qutliet Temp Hi HWG-TSH-15
B, IIF Level Hi RC-LIS-103
B. IIF Level Lo RC-LIS-"33

Radiation Monitoring Panel

The Radiation Monitoring Panel Common Alarm (CN-RAH-1X04) is
located on top of the Panel. t consists of a bell alarm, alarm
light and a silence and test pushbutton. The alarm is actuated
when the field contacts open (deenergized state) from the

following alarm points:

ALARM : ACTUATED BY
1 IX Manifold General Area Rad. Hi CN-RSH-1(03
2. Off Gas Header Influent Rad. Hi CN-RSH-Va06
3 "A" Zeollite Beds Effluent Rad. Hi CN-RSH-PMO7
4. "B" Zeolite Beds Effluent Rad. Hi CN-RSH-PMOB
5. "C" Zeolite Beds Effluent Rad. Hi CN-RSH-PMQS
6. Cation Beds Influent Rad. Hi CN-RSH-PM10
7. Cation Beds Effluent Rad. Hi CN-RSH-PM11]
8. Leakage Containment System Influent Rad. Hi  CN-RSH-LCOS
9 IX Manifold Effluent in Line Rad. Hi CN-RSH-LX04
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Off Gas Sampler

The Off Gas Sampler contains Alert and High Level Alarm and
Normal light. The Alert and High Alarms have identical circuits
with aojustable trip points and inputs from the Particulate,
Iodine and Gaseous readouts. Exceeding the trip point energizes
the lamp on the front panel and changes the state of the alarm
relay. Relay logic is reversible and alarms may be locking or
non-locking, selectable by internal switches. The reset of a
locked alarm is accomplished by pushing the 1it alarm light. In
addition to the above, the High Alarms activate a flashing light

and sound a bell.

The Off Gas Sampler contains the following alarm points:

ALARH ACIUATED BY
1. Off Cas Particulate Sample Rad. Hi CN-RSH-VA12
2. Off Gas Charcoal Sampler Rad. Hi CN-RSH-VA13
3. Off Gas Ion Chamber Sampler Rad. Hi CN-RSH-VA14

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

The alarms are disabled during the use of the check source.

Local Annunicators

Local annunicators with audible horns include the following alarm

points:
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ALARM ACTUATED BY

1. Filter Manifold Containment DP Lo CN-DPSL-VAQ)
2. Hi Rad. Filter Sample Box DP Lo CN-DPSL-VAD2
3. RCS Manifold Containment DP Lo CN-DPSL-VAIL2
4. Filter Manifold Containment Sump Level Hi CN-LS-FLOG

5. Hi Rad Filter Sampie Glove Box Sump Level Hi CN-LSH-SAOQ7
6. RCS Manifold Contairment Sump Level Hi CN-LSH-RCO9

All field contacts are closed during normal operation and will
open for alarm condition. A sensing voltage of 120 VAC is

applied through field contact.

Opening of the field contact (signaling an alarm condition) will
interrupt the 120 VAC causing the anmnunicator bullseyve light to
flash and sounding an audible horn. Depressing the
"Silence/Test" push button wiil 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 reset for another sequence. Depressing

the “Silence/Test" push button will illuminate the bullseye light.

There are two ‘ndependent valves, . one for each tank, located on
the influent Iines to the monitor tanks. They are | 1/2 inch
motor operated ball valves. The actuators associated with these
valves are interlocked with the monitor tank level transmitters.
Position switches are provided on each valve actuator with
indication on the SDS control panel. These valves may be opened
simultaneously to avoid hydraulically shocking the SDS ion

exchangers and generating fines during monitor tank switch-gver.




Control Room Panel] (SPC-PNL-3)

control room:

ALAR!M

21. IIF Level Hi
22 S ITF-Eevel: Lo
23. Bubbler Air Supply Pressure Lo

automatically if the tank level is high.

Associated with the valve is an open/close hand switch, each
inlet valve can be opened manually using its associated hand
switch. Closure of the valves can pe accomplished manually: at

any time, using the hand switch. The valves will close

The following IIF alarms are located on SPC-PNL-3 in the main

ACTUATED BY

RC-LIS-103
RC-LIS-103
RC-PSL-105
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Submerged Demineralizer System Modes of Operation

Off Gas System

System Start-Up

Prior to operating any portion of the Submerged Demineralization
System, the Vent and Drain System comprising the Off Gas System and the
liquid separation module must be operating. A prerequisite for the
operation of these systems is operation of the Fuel Handling Building

HVAC system.

System Operation

During normal 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 acruss the roughing filter, charcoal
filter, or the HEPA filters is an indication that the filters are
retaining dirt and other airborne particulate. These components should
be replaced as required to insure that flow through the ventilation

unit is adequate.
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3.2

3.2,

]

The off gas moisture separator tank level should be monitored
periodically to insure that the level control system is functioning
properly. During initial component vent%ng (i.e. venting of the
prefilter and final filter), or other operations during which large
amounts of liguids are dumped into the Vent and Drain System, moisture

separator tank leve! should be monitored more frequently.

System Shutdown

The purpose of the Ventilation System is to ensure that all ventilated
gases, from the Submerged Demineralizer System components, 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 and then place the system in a normal shutdown line-up.

System Operation

Filter Operation Start-Up

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
throughout the duration of, the processing operation. After system
operators have completed the line up filter the influent water, they
will start the Reactor Building Jet pump (SWS-P-1), or other applicable
pumps. Initially, all system parameters will be continuously monitored

until proper operation of the system has been verified.

3.2.2 MNormal Operation

The filtration operation will be a batch process (the water will be

filterad and the water processed.

System parameters will be periodically monitored while filte: ing the
influent water. SDS filters will be replaced if instruments indicate
they are expended. Changing out a filter requires the filtration

operation to be secured.

Periodic sampling will be performed to provide an indication of the

approximate chemical and radionuclide l1cading of the fiiters.

33 Processing the Filtered Water

3.3.1 Processing System Start Up

Throughout the duration of the processing, the SDS Off Gas System and

Leakage Containment System will be in operation.

SOER 0328y




The ion exchange vessels will be filled and vented prior to
installation into the system. Line venting will be accomplished on
initial system start-up, and will not be repeated on subsequent
restarts. HWith all vessels installed in the system, the operators will
align the system for operation. The feed pump will be started after
the submerged ion exchange manifold and the transfer lines to Epicor 11

via the RCBT or MWHT are aligned for operation.

Throttle valves will be adjusted to provide the proper flow rates
through the svstem. Initial system operation will utilize one (1)
train of ion exchangers at flow rate of 5 gpm. In some processing

schemes this arrangement wiil giffer.

The system will be surveyed for indication of leakage or radiation

streaming on system scart ups, and during initial operation.

System sampling will be conducted in accordance with approved
procadures. During initial operation data will be recorded from all
system instrumentation to establish baseline data points, for future
reference and system trouble shcoting. Hhen sufficient operating

experience has been gained, the data points necessary to support the

Process Control Program will be recorded each shift.
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Je3:2

3.3.3

3.4

3.4.1

Processing System Operation

Once the flow rate is established, the system functions with little
operator action. Instrumentation is prosided on the system menitoring
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 decontamination factors.

Processing System Shutdown

When it has been determined that a process demineralizer is sxpended or
the batch completed, the operator will secure the feed pump and flush
the system with demineralized water, or processed water.

The expended exchanger in the train, if any, is then removed, and
stored in storage racks in the “B" Fuel Pool. Expandable plugs are
installed in each Hansen connector and the vessei is connected to the

storage vent header.

Special Evolutions

Cation Vessel Change Out

Replacement of a vesse! located in the forth (4) exchange position can
be performed without securing the process evoiution. When it i3

determined a cation vessel needs to be replaced in the forth bed

- B6 - 9324y




3.4.2

3.4.3

position, the standby vessel is valved into the system. The spent
vessel is then isolated. The vessel is then flushed and removed from

the system; it is stored and a new vessel is installed in its place.

Leakage Containment Ion Exchanger Vessel Replacement

There are two leakage containment ion exchangers arranged in parallel
in the system. Both ion exchangers are in service simultaneously.
When 1t is determined that the ion exchangers must be replaced. The
SDS is shutdown and both leakage cantainment vessies are replaced.
After both vessels are replaced the system will be returned to normal

operation utilizing both vesseis.

Ventilation Filter Replacement

When the roughing, HEPA or charcoa! filter in the off gas unit requires
replacement, the Submerged 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 SDS will be shutdown and system
components sealed until the off gas system is restored to service.
Unit Il Control! Room notified. Appropriate radiation control

procedures will be instituted.




3.9

Transfer of Water from SDS to EPICOR 11

There are two major pathways avaiiable for the SDS effluent to be

transferred.

The first pathway utilizes the Reactor Coolant Bleed Holdup Tanks
(WDL-T-1A, 1B, 1C) as the hold-up tanks for transferring SDS effluent.
This scheme u<es existing piping on the 347' elevation of the Fuel
Handling Building to transfer water through the Spent Fuel Cooling
System to the Radwaste Disposal System. In the Radwaste Disposal
System, the effluent can be directed to the Reactor Coolant 8leed
Holdup Tanks for eventual EPICOR II processing or for transfer to other

locations within the plant.

The second pathway utilizes the SDS line to the Monitor Tank System.
This system is capable of collecting and moﬁitoring decontaminated
liquid effluent from the SDS and transferring it to the EPICOR II
System, the Processed Water Storage Tanks or back to SDS 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 SDS.
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3.6 Staffing Levels

3.6.1 System Operations

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

1% Operations Department One (1) Operator l

2 Chemistry Department One (1) Chemistry Technician as I
needed

3. Radcon Department One (1) Health Physics Technician |
as needed

In addition, during vessel movement evolutions, a fuei handling

building crane operator will be supplied by the Maintenance Department.

These manpower levels are subject to change as a result of lessons

learned from the operation of the system. ; l

3.6.2 System Qutages

During sutages, *h~ system will be routinely surveyed by at least one

ope.ator and one heaith physics technician.
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4.0

a.]

4.2

Abnormal Operating Conditions and Emergency Events

Types of Events Considered

Design and operating parameters of the SDS have included consideration
of abnormal cperating conditions and emergency events which might

arise. The following are noted as situations which may occur:

Abnormal Operating Conditions

Loss of SDS Off-Gas System
Leakage of the SDS into the Spent Fue! Pool
Loss of Instrument Air

Loss of Electric Power

Emergency Cvents

Fire
Vessel Drop in the Spent Fuel Poo!
Cask Drop

Man in the Spent Fuel Pool

Abnormal Operating Conditions

Loss_of SDS Off-Gas System
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4.2.1.1 Design Criteria to Mitigate Effects

Upon failure of the off-gas systeh such that flow through the
system is lost, CN-V-IX-24 automatically closes. This action
interrupts process flow through the SDS, thereby precluding
processing operations with tﬁe off-gas system not functioning.
This design feature has been incorporated to enable control over
the nossible generation of airborne radionuclide particulates and

gases.

i A Response

Upon loss of the SDS Off-Gas System. the SDS will be shut down
and its components isclated until the off gas system is restored
to service. The Unit Il Control Room will be notified
immediately. Any unnecessary personnel will be evacuated from
the area until such time as Health Phys{cs personnel determine
the area is safe. Self-contained breathing apparatus or
respirators will be used by remaining essential personnel, if

required, during implementation of corrective action.

4.2.2 Leakage from SDS Into the Spent Fuel Pool
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4.2.2.1

4.2.2.2

Design Criteria to Mitigate Effects

The SDS has been ‘designed to minimize the possibility of
leakage. Metallic piping has been designed and fabricated using
all welded construction to the maximum extent possible. Process
components, the ion exchange vessels, are located within
containment enclosures to restrict the spread of radioactive
contamination within the Spent Fuel Pool in the event that a
Hansen coupling to a vessel should leak. Radiation detector
RE-LC-05 is provided to detect such a leak. Valve enclosures are
drained as described in Table 2 to control radioactive 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

alarm of increases in the general area radiation levels.

Response

If a leak in the submerged piping of the SDS 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. Continuous air samples will be taken to determine
the existence of increased airborne radiation levels. Should it
be necessary, personnel will be evacuated rrom the area.
Causative factors will be defined: corrective action will be

planned and implemented.
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4.2.3 Loss of Instrument Air

§:2.3:1

CN-V-1X-24 automatically shuts upon loss of instrument air

causina termination of the feed to SOS.

Response

Any loss of system air will be reported to the Unit II Control
Room. Since this abnormal operating condition does not require
immediate corrective action, an action plan will be deveicped ang

implemented to correct the causative factor.

4.2.4 Loss of Electric Power

4.2.3.1

4.2.4.

2

Design Criteria to Mitigate Effects

Upon loss of electric power SDS processing wiil be automaticaily

terminated; feed pump cperation will be terminated, off-gas

system operation will be terminated, CN-Y-1X-24 will clase.

Response

Implement those actions that may be necessary for loss of the 505

off-gas system.
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4.3 Emergencv Events

4.3V Flre

4:3510) Design Criteria to Mitigate Effects
Many of the SDS components remain submerged while in operation.
Futhermore, the use of flammable substances has been minimized in
the above-water portion of the system. Fire fighting equipment
is available in the SDS operating area. The probability for fire
in the area of the "B" Spent Fuel Pool, the location of the SDS,
is extremely low.

4.3:1.2 Response

Upon detecticon of fire in the Fuel Handling Building, processing
operatins of the SDS will be terminated and the system shut

down. Unnecessary perscnnel will be evacuated from the area. If
possible, personnel in the area will fight the fire with
available fire fighting equinment. The Station Fire Brigade will

be assembled.

4.3.2 Vessel Drop in the Spent Fuel Pool
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Design Criteria to Mitigate Effects

SDS vessel handling will be done only underwater. Movement of
the vessels will cccur under siringent observation of operators.
Vessel handling tools are of the original vendor design as
modified by GPU engineering in accordance with ANSI/ASME
N45.2.15. Testing and pefioaic maintenance are performed in
accordance with approved procedures. The SDS vessels have been
designed with sufficient strength to discourage rupture if
dropped within the pocl. If component (vessel or piping) damage
were to occur, such that small amounts of radioactive water is
released to the Spent Fuel Pool, the pool and its cleanup systems
will limit dispersal of radionuclides and provide cleanup
canability for the contaminated pool water. Crane operators wit]

receive training prior to handling the spent vessels.
Response

SDS processing operations will be terminated. The operator will
immediately notify the Unit II Contro! Roum in the event of a
dropped vessel. An immediate visual inspection of system
components and instrumentation will then be made to note any
indication of possible damage. [f damage has occured to any
system components, the operator will take corrective action as

necessary.
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4.3.3

4.3.3.1

90332

Cask Drop

Cask drop analysis is provided in the SDS TER, Section 7.5. This
analysis yields the conclusion that. while the unlike'y probability
exists that a cask drop could result in a significant cleanup effort,

the public health and safety is not compromised.

Design Features to Mitigate Effects

Should a cask drop occur, the Fuel Handling Building Yentilation
System will be operated to limit radionuclide dispersion to the
atmosphere to within Technical Specificatior 1imits. The cask
handling 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.

Response

SDS processing operations will be terminated. 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
I and Unit II Control Rooms shall then be notified, in addition
to K:zalth Physics personnel. The Control Room will periodicaily
announce that unnecessary perscnnel are to remain clear of the
accident site. Once the damage and/or danger is assessed,
follow-up actions will be initiated to recover from the effects

of this accident.

SN2 0324y




4.3.4 Man in the "B" Spent Fuel Pool

4.3.4.1

4.3.4.2

Design Criteria to Mitigate 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.

Response

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 perscnnel

will be notified.
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51

9.1

Maintenance

Maintenance Approach

The SDS has been designed specifically to be virtually maintenance
free; however, some minimal maintenance requirements are expected. To
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 if necessary.
Maintenance requirements for the SDS can be categorized into the

following broad general areas:

)i Instrument maintenance and calibration.
v Pump maintenance.

35 Valve ma'ntenance.

4. Hansen coupling maintenance.

by Off gas filter system maintenance.

The maintenance approach for each of these areas is described below.

Instrument Maintenance and Calibration Approach

Instrumentation calibration will be performed on a routine basis in
accordance with the normal 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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performed in accordance with vendors manuals as required and will
generally present no special requirements. Pressure indicating devices
which communicate with the process fluid are of the isolation diaphram
and filled capillary tube type and are located within the various
manifold boxes. These instruments would normally not require
maintenance and are intended to be replaced remotely should problems

develop.

5.1.2 Pump Maintenance

5.1.2.1 Jet Pump (SWS-P-1) Off Gas Bottoms Pump

The SDS Jet pump and off gas bottoms submerged pumps are intenged

to be replaced rather than repaired.

Siligse SDS Manifold and Glove Box Sump Pumps

The manifold and glove box pumps will be replaced rather .than

repaired.

5.1.2:3 Pool Clean-Up System Pump

The pool clean-up system pump is located in an accessible area on
the pool curb and 15 not expected to become contaminated. Normal
plant maintenance practices will be utilized should repair become

necessary.




T L Leakage Containment System Pump

. The leakage containment system pump is located in an accessible
area at the north end of the "B" Fuel Poo! and just west of the
ion exchanger manifold. It is not expected to become highly
contaminated during SDS operation. Normal plant maintenance

practices will be utilized should repair become necessary.

9:1:2:5 Monitor Tank Transfer Pumps

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

should repair become necessary.

5.1.3 Valve Maintenance

All key system valves communicating with <ontaminated 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. fhe 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

equipment whicn is unique to the SDS.
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5.1.4 Hansen Coupling Maintenance

il

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

Experience with the system will dictate frequency of replacement.

Corrective Maintenance

Pricr to performing any maintenance activity on SDS components
associated with the pressure boundary or other contaminated portions,
the system will be flushed using either demineralized water or low
activity processed water if necessary. The system will then ue drained
and the necessary surveys and swipe samples taken to determine the

appropriate work procedure to maintain ALARA conditions.

When work i5s to be accomplished 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 bowes
prior to insta'lation of the covers will be used as required to

determine work space and component 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.

10"
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Al

Retesting Requirements

Repairs, maintenance and system modifications which violate the
integrity of the pressure boundary will require post-maintenance
testing at normal operating pressure and temperature. This will be

accomplished using low level proceésed water or demineralized water.
Replacement of the off gas system HEPA or charcoal filters will require
the performance of a DOP or Freon 2 Test, respectively, to verify

filter efficiency, in accordance with Requlatory Guide 1.140.

Preventive Maintenance and Inservice Inspection

Preventive 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 wiil 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

sump.

2407 % : 0324y



5.3.2 Inservice Inspection

Inservice inspection consists of periodic physical inspection of

components.

Valves, pumps, instrument connections, motors and other active
components will be routinely inspected to determine degradation and to
spot potential problem areas. Instrument readings will be taken daily
and compared to previous data to develop trend information which 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

Acceptance Testing

The SDS testing can be subdivided into three general catagories:

). Construction Testing
2.  "Cold" Functional Testing
3 "Hot" Functional Testing.

Construction Testing

Construction testing will consist of fluid system flushing, flow
verification and pressure testing and continuity testing and alarm 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 accordance 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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6.2

6.3

"Cold" Functional Testing

The system was aligned in its normal operating mode and filled with
demineralized water. System operating procedures were proof tested
(red lined) and baseline data was taken from system instrumentation.
This information was compared with the design points to verify system
performance to be in accordance with the design. The system was
required to perform to the design points specified in this document
(Appendix 7). The system will be required to perform operations which
are described in Section 3 of this document. Set points, alarm points
and system trip points were verified. Tank level indication was
verified. Remote tool operability was demonstrated. Filter and ion

exchanger handling operations was demonstrated.

"Hot" Functional Testing

The inftial 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 taken
including 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 Ancillary Testing

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

site _

& Dewatering testing of .fon-exchange columns.

2% Dewatering testing of filter vessels.

3. Ion-exchanger column testing.

4. Distribution header testing of ion-exchange vessels.
5 Cnanneling test'ng of lon-exchange vessels.

6. Polishing system column testing.

Tic Filter loading testing.
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Table |

LINER RADIONUCLIDE LOADING CRITERIA

BASIS: (1) Non-Proprietary lon-Exchange Material
(2) 600,000 Gallons Sump Water
(3) 90,000 Gallons RCS Water
VESSEL CHANGEQUT CURIES No. of
SYSTEM POSITION SIZE FUNCTION EXCHANGER CRITERIA REASON FOR CHANGEOUT DEPOSITED LINERS
SDS 1 2 x4 Cs Removal IE-96/ 60,000 Ci(Cs) - Zenlite Radiation 60,000 Curies 12-1%
& Sr removal Linde A Stability (Total Cs)
SDS 2 2 x 4 Same as 1E-96/ Same as - Same as SDS No. 1 N/A 1/train I
SDS No. | Linde A SDS No. |
SDS 3 2 x 4 Same as 1E-96/ Same as - Same as SDS No. 1 N/A 1/train '
SDS No. 1 Linde A SDS No. 1
SDS a 2 x4 Ceme as 1E-96/ Same as - Same as SDS No. | N/A Vtrain |
SOS Ne. 1 Linde A SDS No. 1
EPICOR-II 5 6 x 6 Na Removal 2 Ci Cs+Sr - Dewatered Burial * <2 Curies Cs+Sr
Strong Acid - Minimize Na Breakthrough <20 Curles 20-30
Cation Mixed or - Operational Convenience y-emitters
Cation/ 20 Ci - Liner handling limit
Anfon, or y-emitter (Bare Pick)
IE-96/Linde A Na break - Shipping considerations
EPICOR-II 6 6 x 6 Polishing Organic 2 Ct Cs+Sr - Dewatered Burfal * <2 Curies <5
Cation/Anion Cs4+Sr
EPICOR-II 7 4 x 4 Polishing Organic 0.6 Ci Cs+Sr - Dewatered Burial * <0.6 Curies <5
Backup Cation/Anion Cs4Sr

* Assumes Licensing variance from 10 CFR 61 requirements
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" SDS COMPONENT

TABLE 2

SDS COMPONENT VENTS AND DRAINS

VENTS TO

DRAINS TO

Ion Exchange

Manifold Offgas Filters Offgas Separators
Beta Monitoring

Manifold Offgas Filters Offgas Separators
RCS Cleanup

Manifold Offgas Filters Offgas Separators

High Rad Filter
Sample Glovebox

Offgas Filters

Offgas Separators

High Rad Feed
Sample Glovebox

Offgas Filters

Offgas Separator

Intermediate

Level Sample

Glovebox Offgas Filters Offgas Separator
Ion Exchange

Trains Offgas Separator |Leakage Containment

Final Filter

Offgas Filter

Leakage Containment

Pre Filter Offgas Filter Leakage Containment
SDS Post Filter Lined with Herculon
Enclosure Offgas Filters NO DRAIN
Common Vent to
Offgas Filters/
Hi Rad Filter
Sample Glovebox;
Vessel Line Drainable
Storage Racks To Pool Pool
SDS Monitor Existing F.H.B.
Tanks cgxhaust Existing Bldg. Drain

Offgas Separator

Offgas Filters

RCS manifold

Offgas Filters

Building Stack

N/A

- 113 -
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Appendix No. 1
to
Suomerged Demineralizer System

System Design Description

Title

S.D.S. Pumps/Blowers



2ump Details
Identification

Noun Name

Manufacturer

Model Mo.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Total Dynamic Head
Design Temperature
Lubricant

Packer

Well Head Adapter

Mctor Details

Manufacturer

Type

Rated Horse Power
Rated Speed
Lubricant/Coolant

Power Requirements

Power Source

Appendix |
SDS PUMPS/BLOMWERS

SWS-P-1

Reactor Building Basement Jet Pump
Goulds Pumps Inc.

GHISD

Deep Well Jet Pump with Packer assembly
Cast Iron

3450 RPM

25 GPM

(13 fit:

40°C

Water

Goulds - FP2-14

Goulds - AWJ-2

Wagner

C

1 1/2 HP
3450 RPM
0i1/Air

1157230 Volts, Phase 60 Hz, 17.5/8.75
Amps

PDP-28







Appendix |

SDS PUMPS/BLOMWERS

Pump Details

Identification DWC-P-1

Noun Name Internals Indexing Fixture Processing Pump
Manufacturer Goulds Pumps Inc.
Model No. 45705434

Type Submersible
Standard Material Designation Statnless Steel
Rated Speed 3500 RPM

Rated Capacity 15 GPM

Rated Total Dynamic Head 345 ft. « 15 gpm
Design Temperature 100°F (140°F max.)
Lubricant Hater

Motor Details

Manufacturer Franklin Electric

Model 2341272003

Enclosure Stainless Steel

Rated Horse Power 5 HP

Rated Speed 3450 RPM

Lubricanc/Coolant Water/Air

Power Reguirements 460 Volts, 3 Phase 60 Hz, B.7 Amps

Power Source PDP-6A






Pump Detail;
Identification

Noun Name

manufacturer

Model No.

Type

Standarg Material Designation
Rated Speed

Rated Capacity

Rated Totai Dynamic Head
Design Temperature

Lubricant

Motor Details
Manufacturer

Model

Enclosure

Rated Horse Power
Rated Speeo
Lubricant/Coolant
Power Requirements

Power Source

Appendix |

SDS_PUMPS/BLOWERS

FCC-P-1

Fuel Transfer Canal Drain Pump
Goulds Pumps Inc.

45]05434

Submersible

Stainless Steel

3500 RPM

45 GPM

280 ft e 45 GPM

100°F

Hater

Franklin Electric

2341272003

Stainless Steel

5 HP

3450 RPM

Hater/air

460 Volts, 3 Phase 60 Hz, 8.7 Amps

PDP-6-A







Egmp Details—
Identification

Noun Name
Manufacturer

Model No.

Type

Standard Material Decignation
Rated Speed

Rated Capacity

Rated Static Pressure
Design Temperature

Lubricant

Motor Details
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Reference

Drawing No.

Appendiv !
SNS PUMPS/BLOWERS

SDS-P-1A and SDS-P-1B

Monitor Tank Transfer Pumps

Goulds Pumps Inc.

3196 "ST

Double Mechanical Seal - Centrifugal
Stainless Steel

3500 RPM

50 GPM

B8 2

500°F

Water

Reliance

p

oDP

5 HP

3500 RPM

Oil/Air

460 Volts, 3 Phase 60 Hz, 6.6 Amps

SDS-STR-1 and SDS-STR-2

2-MOBOA, Rev. 0






Identification

Noun Name

Manufacturer

Model No.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

Motor Details
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Reference

Drawing No.

Appendix |
SDS PUMPS/BLOWERS

CN-P-LCO6

Leakage Containment System Pump
Goulds Pumps Inc.

3196 MT-A-60

Centrifugal

316'5.5:

1750 RPM

120 GPM

55 Et.

100°F

Hater

Westinghouse

Type S

TEFC

3 HP

1750 RPM

0il/Air

460 Volts, 3 Phase 60 Hz, 4.8 Amps

SDS-PDP 6A

DS-527-G-05, Rev. 2






Appendix |

SDS PUMPS/BLOWERS

Pump Details

Identification CN-P-VAQ4

Noun Name Off Gas Bottom Pump
Manufacturer Goulds Pumps Inc.
Mode! No. WP 3870

Type Submersible
Standard Material Designation 400 Series Stainless Steel
Rated Speed 3450 RPM

Rated Capacity 30 GPM

Rated Static Pressure o o o

Design Temperature 100°F

Lubricant Hater

Motor Details

Manufacturer Franklin

Type Submersible

Enclosure Henmetically Sealed

Rated Horse Power 1 HP

Rated Speed 3450 RPM

Lubricant/Coolant 0il

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

Reference

Drawing No. DS-527-G-05, Rev. 2






Ey_mp_ﬁs_t_aj_'_&-
Identification

Noun Name
Manufacturer

Mode! No.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Static Pressure
Design Temperature

Lubricant

Motor Details
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Manual

Appendix |

SDS_PUMPS/BLOWERS

CN-E-YAQS

Off Gas Blower

Buffélo Forge Corp.

SE

Radial Flow Centrifugal Type "E"
Sheet Steel

3510 RPM

1000 CPM

12" HW.G.

104°F

0il

HWestinghouse

K

TEFC

5 HP

3510 RPM

Oil/Air

460 VYolts, 3 Phase 6C Hz, Amps

SDS-PDP 6A

MSA Off Gas Air Filtration System
Instruction Manual







Pump Details
Identification

Noun Name
Manufacturer

Model No.

Type

Standard Material Designation

Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

Motor Details

Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Reference

Drawing No.

Appendix i
SDS PUMPS/BLOWERS

CN-P-FLO7

High Rad Filter Manifold
Cole Parmer Instrument Company

C-7144-70

2-Gear Magnetic Drive

316 Stainless steel/Teflon/Ryton
3000

0.50 GPM at 95 psig

300 pst

180°F

Hater

Cole Parmer Instrument Company
Induction

TEFC

0.18 HP (135 watts)

3000

0i1/Air

115 Volts, 2 Phase 60 Hz, 1.3 Amps

MP-CN-1

DS-527-G-06, Rev.
DS-527-G-07, Rev.
DS-527-G-08, Rev.

—_—

3/83







Pump Details-
Identification

Noun Name
Manufacturer
Model No.

Type

Standard Material Designation

Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

Motor Details
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Reference

Orawing No.

Appendix 1 (Cont'd)
SDS PUMPS/BLCHERS

CN-P-SAC8, CN-P-RCO9

High Rad Filter Sample, and RCS

Manifold Sump Pumps
Gormann-Rupp Industries

20501-000

Nutating

Polypropylene and Polyphenosulfide

1550
0.50 GPM
80.85 Ft.
1B0°F

Water

Gormann-Rupp Industries
PSC

TEFC

0.18 HP (135 MWatts)
1550

0il/Air

115 Volts, 2 Phase 60 Hz,

MP-CN-1

DS-527-G-06, Rev. 3
0S-527-G-07, Rev. 3
DS-527-G-08, Rev. 1

1.3 Amps



Appendix No. 2
to
Submerged Demineralizer System

System Design Description

Title

SDS Filter Vessels




APPENDIX NO. 2

PREFILTER/FINAL FILTER

Vessel Details

Identification (Prefilter)
(Final Filter)

Number Installed
Manufacturer

Installation

Outside Diameter/Height, ft. in.

Shell Thickness

Shell Material

Design Pressure/Temperature
Volume

Prefilter Media

Final Filter Media

F~10001 Series
F-20001 Series

Two (2)

APCO

Vertical

2 FEC V2= Inn i d=EE 5 V2 Tnch
3/16 Inch

Stainless Steel (304)

150 PSIG/100°F

10 Cubic Feet

125 Micron Cuno or Layered Sand

10 Micron Cuno or Layered Sand



APPENDIX NO. 2

PREFILTER/FINAL FILTER

Vessel Details

Identification (Prefilter)
(Final Filter)

Number Installed
Manufacturer

Installation

Outside Diameter/Height, ft. in.

Shell Thickness

Shell Material

Design Pressure/Temperature
Volume

Prefilter Media

Final Filter Media

D-00001 Series

Two (2)

APCO

Vertical

eirteai2 e/ QEts S
3/16 Inch

Stainless Steel (316L)
350 PSIG/100°F

10 Cubic Feet

Layered Sand

Layered Sand

172 Inch



APPENDIX NO. 2

PREFILTER/FINAL FILTER

Vessel Details

Identification (Prefilter) D-2003X Series
(Final Filter) )
Number Installed Two (2)
Manufacturer Buffalo
Installation ' Vertical
Qutside Diameter/Height, ft. in. 2UFtE - Vl2 In /8RB, S V2 Inch
Shell Thickness 3/8 Inch
Shell Material Stainless Steel (316L)
Design Pressure/Temperature 350 PSIG/100°F
Volume 10 Cubic Feet
Prefilter Media Layered Sand

Final Filter Media Layered Sand




Vessel Details

Identification (Prefilter)
(Final Filter)

Number Installed
Manufacturer

Installation

Qutside Diameter/Height, ft.
Shell Thickness

Shell Material

Design Pressure/Temperature
Volume

Prefilter Media

Final Filter Media

"Cation" Sand Filter Media

U-0000T Series

Two (2

APCO/E:"falo

Vertic

2okt 2:In. /4 Ft. S 1/2 Inch
3/8 Inc

Stainless Steel (316L)

350 PSIG/I1C0°F

10 Cubic Feet

Layered Sand

Layered Sand

Layere: Sand




Appendix No. 3
to
Submerged Demineralizer System

System Design Description

Title

SDS Demineralizer Vessels




Vessel Details

Identification

Number Installed
Manufacturer

Installation

Qutside Diameter/Height, ft.

Shell Thickness
Shell Material
Design Pressure/Temperature

Volume

APPENDIX NO. 3

Z2EOLITE DEMIN VESSELS

D-10011 through D-10018 (Permutit)
D-20021 through D-20042 (Buffalo Tank)
U-00001 through U-00047 (Buffalo/APCO)
Six (6)

Permutit/Buffalo Tank/APCO

Vertical

2 P2 In 8 B, S V2 - Tnch

3/8 Inch

Stainless Steel (316L)

350 PSIG/400°F

10 Cubic Feet



Appendix No. 3 (Cont'd)

LEAKAGE CONTAINMENT ION EXCHANGE YESSELS

Vessel Details

Identification
Number Installed
Manufacturer

Installation

Qutside Diameter/Height, ft. in.

Shell Thickness
Shell Material
Design Pressure/Temperature

Volume

0-00001 through D-00010
Tw0.(2)

APCO

Vertical

2Rt =12 TnsddcRt 5 142 Tnch
3/16 Inch

Stainless Steel (304)

150 PSIG/100°F

10 Cubic Feet



Appendix No. 4
to
Submerged Demineralizer S,stem

System Design Description

Deleted




Appendix No. S
to
Submerged Demineralizer System

System Design Description




Vessel Details

Identification
Manufacturer

Number Installed

Design Capacity, Gallons

Installation

Outside Diameter/Height. ft. in.

Shell Material

Shelil fhickness. In.
Design Temperature, °F
Design Pressure, PSIG
Corrosion Allowance, In:
Design Code

Code Stamp Required

APPENDIX NC. S

SDS MONITOR TANKS

SDS-T-1A through SDS-T-18B
Buffaio Tank

Two (2)

12,000 Gal. Each
Vertical

B Ft./32 Ft.
Stainiess Stee! (304)
3/16 Inch

Amb.

Atmospheric

None

API-650, Appendix J

API-65C, Appendix 2



Appendix No. 5 (Cont'd)

MONITOR TANK 1A/1B VOLUME VERSUS LEVEL

Level Tank Level Tank tevel Tank
Indication Yolume Indication Volume Indication Volume
0 156 135 4353 270 8550
| 187 136 4384 271 8581
2 218 137 4415 - 272 8612
3 249 138 4446 273 8643
4 280 139 4477 274 8674
5 31 140 4509 275 8705
6 342 141 4539 276 8735
7 373 142 4570 277 8767
8 404 | 4601 278 8799
9 435 144 4632 279 8830
10 e 145 4664 280 8861
1 498 146 4695 281 8892
12 529 147 4726 282 8923
13 560 148 4757 283 8954
14 591 145 4788 284 8985
15 622 150 4819 285 9016
16 653 151 4850 286 9047
17 644 152 4881 287 9078
18 715 153 4912 288 9109
19 746 154 4943 289 9141
20 777 155 4974 290 9172
21 808 156 5006 291 9203
22 840 157 5037 292 9234
23 871 158 5068 293 9265
2 302 159 5099 294 92496
25 933 160 5130 295 9327
26 964 161 5161 296 9358
27 395 162 5192 297 9389
28 1026 163 5223 298 9420
29 1057 164 5254 299 9451
30 1088 165 5285 300 9483
31 1119 166 5316 301 9514
32 1150 167 £348 302 9545
33 1181 168 5379 303 9576
34 1213 169 5410 304 9607
35 1244 170 5441 305 9638
36 1275 171 5472 306 9669
37 1306 172 5503 307 9700
38 1337 173 5534 308 9731
39 1368 174 5565 309 9762
40 1399 175 5596 310 9793
4] 1430 176 5627 311 9824
42 1461 177 5658 312 9856
43 1492 178 5690 313 9887




Appendix No. S (Cont'd)

MCONITOR TANK 1A/1B VOLUME VERSUS LEVEL (Cont'd)

Level Tank Level ank Lavel Tank
indication Yolume ndication vYolume Indication Volume
44 1523 176 5721 314 2918
45 1555 180 5752 315 3849
46 1586 181 5783 316 35980
47 1617 182 5814 317 10011
48 1648 183 5845 318 10042
49 1679 184 5876 319 10073
50 1710 185 5907 320 10104
51 1741 186 5938 321 10135
52 1772 187 5969 322 10166
53 1803 188 5000 323 10198
54 1834 189 6032 324 10229
55 1865 190 6063 325 10260
56 1897 191 £094 326 10291
57 1928 192 6125 327 ?0 22
58 1959 193 5156 328 0353
59 1690 194 6187 3249 nﬁsaa
60 2020 195 6218 330 10415
61 20582 166 6249 33 10446
62 2083 |9” 6280 332 10477
63 2114 158 5311 333 10508
64 2145 1499 £342 334 10539
65 2176 200 6374 ; 335 10571
66 2207 201 6405 336 10602
67 2239 202 £436 3T 10633
68 2270 203 6467 338 106€4
69 2301 204 $498 339 10685
7 2332 205 g£529 340 10726
71 2363 206 6560 341 10757
72 2394 207 6591 342 10788
73 2425 208 6622 343 10819
74 2456 209 6653 344 10850
75 2487 210 6684 345 10882
76 2518 211 §715 346 10913
Jof 2540 212 6747 347 10944
78 2581 213 6778 348 10975
79 2612 214 5809 349 11006
80 2643 215 6840 350 11037
81 2674 216 6871 N 11068
2 2705 217 £902 352 11088
83 2736 218 6933 353 11130
84 2767 218 6984 354 11161
85 2798 220 6995 355 11162
86 2829 221 7026 356 112248




Appendix No. 5 (Cont'd)

MONITOR TANK 1A/1B VOLUME VERSUS LEVEL (Cont'd)

Level Tank Level Tank Level Tank
Indication Volume Indication Volume Indication Yolume
87 2860 222 7057 357 11255
88 2891 223 7089 358 11286
89 2923 224 o MN20 359 11317
90 2954 225 7151 360 11348
91 2985 226 7182 361 11380
92 3016 227 7213 362 11410
93 3047 228 7244 363 11441
94 3078 229 7275 364 11472
95 3109 230 7306 365 11503
96 3140 231 7337 366 11534
97 3172 232 7368 367 11566
98 3202 233 7389 368 11597
99 3283 234 7431 369 11628
100 3265 235 7462 370 11659
101 3296 2136 7493 371 11690
102 3327 237 7524 372 11721
103 3358 238 7555 373 11752
104 3389 239 758F 374 11783
105 3420 240 7617 378 11814
106 3451 241 7648 376 11845
107 3482 242 7679 377 11876
108 3513 243 7710 378 11908
109 3544 244 774) 379 11939
110 3575 245 7773 380 11970
ill 3606 246 7804 3B 12001
2z 3538 247 7825 382 12032
113 3669 243 7866 383 12063
114 3700 249 71897 384 12094
115 3731 250 7928 385 12125
116 3762 251 7959 386 12156
137 3792 252 7950 387 12188
118 3824 253 802! 388 12219
119 3855 254 BOS2 389 12250
120 3886 255 8083 390 12281
121 3917 256 B115 391 12312
122 3948 257 B146 - 392 12343
123 3980 258 8177 393 12374
124 4011 259 8208 394 12405
125 4042 260 8239 395 12436
126 4073 261 8270 396 12467
127 4104 262 8301 397 124498
128 4135 263 8332 398 12529
129 4165 264 8363 399 12561
130 4197 265 8394 400 12592




Appendix No. 5 (Cont'd)

MONITOR TANK 1A/1B VOLUME VERSUS LEVEL (Cont'd)

Level Tank Level Tank Level Tank
Indicaticn Volume Indication Volume Indication Volume

131 4228 266 8425
132 4259 267 8457
133 4290 268 8488
134 4322 269 8519



Appendix No. 6
to
Submerged Demineralizer System

System Design Description

Title

SOS Off Gas Separator Tank



APPENDIX NO. 6

SDS OFF GAS SEPARATOR TANK

Vessel Details

Identification
Manufacturer

No. Installed

Design Capacity, Gallons

Installation

Outside Diameter/Height, ft. in.

Shell Material

Shell Thickness

Design Temperature, °F
Design Pressure, PSIG
Corrosion Allowance, In.

Design Code

Code Stamp Required

CN-T-VAD2

APCO

One (1)

590 Gal. Each
Vertical

36 In./10 Ft.
Stainless Steel (304)
3/16 Inch

100°F

16 PSIG

Nornie

ASME Section VIII, Div.

ASME Section VIII, Div.




Appendix No. 6 (Cont'd)
OFF GAS SEPARATOR TANK VOLUME VERSUS LEVEL
Level Tank Level Tank Level Tank
Indication Volume Indication Volume Iindication Volume
(percent) (gallons) (percent) (gallons) (percent) (gallons)
0 25.8 a0 198.5 80 BTNT
1 30.2 a1 202.8 81 37503
2 34.5 42 . 207.1 82 379.7
3 38.8 43 211.4 B3 383.9
4 43.2 44 21557 84 388.3
5 47.5 a5 220.0 85 392.6
6 51.8 a6 224.3 B6 396.9
7 56.1 47 228.7 B7 401.2
8 60.4 48 232.9 88 405.5
9 64.7 49 237.3 89 469.9
10 69.0 50 241.6 90 414.2
11 73.4 51 245.9 g1 418.5
12 Y7 G g2 250.2 a2 422.8
13 82.0 53 254.5 93 4271
i4 86.3 34 258.9 94 431.4
15 90.6 55 263.2 95 435.7
16 94.9 56 267.5 96 4461
i7 99.2 57 271.8 37 444 .4
18 103.5 58 276.1 98 448.7
19 107.9 59 280.4 99 453.0
20 J2 2 60 284.7 100 457.3
21 1165 61 289.1
22 120.8 62 293.4
23 125.1 63 297.7
24 129.4 64 302.0
25 133.7 65 306.3
26 138.1 66 310.6
27 142 .4 67 314.9
28 146.7 A8 319.3
29 151.0 69 323.6
30 155.3 70 327.9
3 159.6 71 332.2
32 163.9 12 337.:5
33 168.13 73 340.8
34 172.6 74 345.1
35 176.9 75 .349.5
36 181.2 76 353.8
37 185.5 17 358.1
38 189.8 78 362.4
39 194, 79 366.7
NOTE : The above values represent tank volume versus level and do not
include corrections for water in the standpipe. The standpipe
has a linear relationship of 0.81 gallons per percent.




Appendix No. 7
to
Submerged Demineralizer System

System Design Description

Title

S.D.S. Instrument List




TAG
NO.

CN-PI-FLO!
CN-PI-FLO2
CN-P1-FLO3
CN-PI-FLOA4

CN-PI-FLOS

CN-PI-FLOG

CN-PI-1X08
CN-PI-1X09

CN-PI-IX10

SERVICE

Filtration Manifold
Influent Pressure Gage

Filter Influent Sample
Pressure Gage

Prefilter Influent
Pressure Gage

Prefilter Effluent
Pressure Gage

Final Filter Effluent
Pressure Gage .

Filter Effiuent Sample
Pressure Gage

IX Manifold Influent
Pressure Gage

TralniNo. 1 EX UA
Effluent Pressure Gage

Trdin No:) ) IX-"B"
Effluent Pressure Gage

Appendix No. 7

SDS INSTRUMENT INDEX

LOCATION

Filter Manifold
High Rad Filter
Sample Glove Box
Filter Manifold
Filter Manifold
Filter Manifold
High Rad Filter
Sample Glove Box
IX Manifold

I[X Manifold

IX Manifold

SUPPLIER

Ashcroft

Ashcroft

Ashcroft

Ashcroft

Ashcroft

Ashcroft

Ashcroft

Ashcroft

Ashcroft

1279S

12795

1279S

1279S

12795

12795

1279S

[

FUNCTIONAL CODE UNDER
REMARKS: I-INDICATION

C-CONTROL
A-ALARM
INPUT/SPAN

OUTPUT/SCALE SET POINT REMARKS
0-160 psi N/A 1
0-160 pst N/A I
0-160 psi N/A I
0-160 psi N/A |
0-160 psi N/A I
0-160 psi N/A |
0-160 psi N/A I
0-160 psi N/A 1
0-160 psi N/A I




Apppendix No. 7 (Cont'd)
SDS INSTRUMENT INDEX

TAG INPUT/SPAN

NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

CN=PI-IXIT - Train No. 1 IX ®C:* IX Manifold Ashcroft 1279S 0-160 psi N/A |
Effluent Pressure Gage :

CN-PI-1X12  Train No. 2 IX "A" IX Manifold Ashcroft 12795 0-160 psi N/A I
Effluent Pressure Gage

CN-PI-1X13  Train No. 2 IX "B" IX Manifold Ashcroft 1279S 0-160 psi N/A I
Effluent Pressure Gage

CN-PI-1X14 Tralin-No.- 2 IX “C" IX Manifold Ashcroft 1279S 0-160 psi N/A I
Effluent Pressure Gage

CN-P1-1X15 Cation Effluent Pressure IX Manifold Ashcroft 12795 0-160 psi N/A l
Gage

CN-PI-IX16 IX Manifold Flushline IX Manifold Ashcroft 12795 0-160 psi N/A Y

Pressure Gage

CN-PI-LCI7  Leakage Containment Pump Above Leakage Ashcroft 12795 0-60 psi N/A 1
Discharge Pressure Gage Containment IX

CN-PSL-LCI7 Leakage Containment Pump Discharge of Leak- Static Pressure 1-50 psig 30 psig A

Discharge Pressure Switch age Containment "0" Ring Switch
Low Pump Type 4NN-K5
CN-PAL-LC17 Leakage Containment Pump  Annunclation Ronan X2-1003 N/A 30 psig A
Discharge Pressure Low Panel No. | :
Alarm
CN-PI-LCIB8 Leakage Containment IX "A" Above Leakage Ashcroft 12795 0-60 psi N/A I

Effluent Pressure Gage Containment [X




Appendix No. 7 (Cont'd)
SDS INSTRUMENT INDEX

SRR R T e R S e e

TAG INPUT/SPAN

NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

CN-PI-LC19 Leakage Containment IX Above Leakage Ashcroft 1279S 0-60 psi N/A I
"B" Effluent Pressure Containment IX
Gage

CN-PI-LC20 Leakage Containment Pump Above Leakage Ame tek 132210 0-30" Hg N/A I
Suction Pressure Gage Containment 1X

CN-PSHH- Off Gas Header Influent Off Gas Ventilation Dwyer 3015 0-15" H.0 5 and 7 1,C,A

VA28 Pressure Gage, Switch, Unit H.0
Hi, Switch Hi-Hi

CN-PAH- Off Gas Header Influent Annunciator Panel Ronan X2-1003 N/A 5" H10 A

VA28 Pressure High Alarm No. ]

CN-PI-VA29 Off Gas Blower Suction Off Gas Ventilation Dwyer 2015 0-15" H,0 N/A |
Pressure Gage Unit

CN-PI-VA30 Off Gas Blower Discharge Off Gas Ventilation Dwyer 2004 0-4" H.0 N/A I
Pressure Gage Unit .

CN-PI-SA33 Removable Sample Cylinder Intermediate Level Ashcroft 1000 TA 0-160 pst N/A 1
Pressure Gage Sample Glove Box

CN-PI-SA34 Cation IX Effluent Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A 1
Cylinder Pressure Gage Sample Box

CN-PI-SA35 Train No. 2 Ix “C" Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A I
Cylinder Pressure Gage Sample Box

CN-PI-SA36 Train No. 1 IX "A“ Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A l

Cylinder Pressure Gage Sample Box



Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

TAG INPUT/SPAN

NO. SERVICE LOCATION SUPPLIER MODEL NO. OQUTPUT/SCALE SET POINT REMARKS

CN-PI-SA37 Train No. 1 IX "B" Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A I
Cylinder Pressure Gage Sample Box

CN-PI-SA38 Train No. z IX "A" Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A I
Cylinder Pressure Gage Sample Box

CN-PI-SA39 Train No. 2 IX "B" Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A [
Cylinder Pressure Gage Sample Box

CN-PI-SA40  Train No. 1 Ix “C" Sample Intermediate Level Ashcroft 1600 TA 0-160 psi N/A I
Cylinder Pressure Gage Sample Box

CN-PI-SA41  Cation IX Influent Sample Intermediate Level Ashcroft 1000 TA 0-160 psi N/A I
Cylinder Pressure Gage Sample Box

CN-PI1-SA42  High Rad Feed Sample High Rad Feed Ashcroft 1279S 0-160 psi N/A |
Pressure Gage Sample Box

CN-PI-DH43  Dewatering Station Demin Dewatering Stetion Ashcroft 1220 0-160 psi N/A I

Hater Pressure Gage

CN-P]-DW44  Dewatering Station Ailr Dewatering Station Ashcroft 1220 0-160 psi N/A [
Supply Pressure Gage

CN-P1-DW45  Dewatering Station Tool Dewatering Station Ashcroft 1220 0-160 psi N/A I
Venting Pressure Gage '

CN-PI-1V50 Off Gas Bypass Control Off Gas Ventilation Ashcroft 0-100 psi N/A I
Valve Alr Supply Pressure Unit

CN-PI-VAS1  Spent Vessel Offgas West side of Fuel Ashcroft 12795 0-60 psi N/A I
Sampling Gauge No. | Pool B on Hand Rails




TAG
NO.

CN-P1-VAS2

CN-PI-VAS3

CN-PI-VAS4

CN-PI-VASS

CN-P1-VASH

CN-PI-VAS?

CN-PI-VAS8

CN-PI-VAS9

Spent Vessel Offgas

Sampling Gauge No. 2

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vesse! Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION SUPPLIER

MODEL NO.

Hest side of Fuel Ashcroft
Pool B on Hand Rails

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

Attached to vessel Ashcroft
storage rack vent
manifold

12795

12795

12795

12795

12795

12795

12795

12795

INPUT/SPAN

OUTPUT/SCALE SET POINT REMARKS

0-60 ps}

0-60 psi

0-60 psi

0-60 psi

0-60 psi

0-60 psi

0-60 psi

0-60 psi

N/A

N/A

N/A

N/A

- N/A

N/A

N/A

N/A

I



TAG

NO.

CN-PI-VAGOD

CN-PI1-VAG]

CN-PI-VAG2

SDS-PI-6

SDS-PT-9

SDS-PI-9

SDS-P1-8

SERVICE

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Monitor Tank Transfer Pump
18 Discharge Pressure
Gauge (Local)

Monitor Tank Transfer Pump
1B Discharge Pressure
Transmitter

Monitor Tank Transfer
Pump 1B Discharge
Pressure

Monitor Tank Transfer Pump
IA Discharge Pressure
Gauge (Local)

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Attached to vessel
storage rack vent
manifold
Attached to vessel
storage rack vent
manifold
Attached to vessel
storage rack vent
manifold

Rack SDS-R2

Rack SDS-R2

Panel SDS-LCP-1

Rack-SDS-RI

INPUT/SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
4-20 MADC
Ashcroft 12795 0-60 psi N/A 1
Ashcroft 12795 0-60 psi N/A 1
Ashcroft 12795 0-60 psi N/A l
Robert-  S-775-DM- 0-100 psig N/A I
shaw 4 1/2
Foxboro  E11GM- 0-100 psig N/A |
15AB1 4-20 MADC
4-20 MADC
Magnetics 1151~ 0-100 psig N/A 1
© VB420
Robert-  S-775-DM- 0-100 psig N/A |
shaw 4 1/2 [ o]



e e

Appendix No. 7 (Cont'd)
SDS INSTRUMENT INDEX
TAG INPUT/SPAN
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET PCINT REMARKS
SDS-PT-10 Monitor Tank Transfer Pump Rack SDS-RI Foxboro  E11GM- 0-100 psig N/A I
1A Discharge Pressure ISABI 4-20 MADC
Transmitter
4-20 MADC
SDS-PI-10 Monitor Tank Transfer Pump Panel SDS-LCP-I Sigma 1151vB420 0-100 psig NIA |
1A Discharge Pressure
(Panel)
CN-FE-IX03 Train No. 1 Influent Flow IX Manifold Fischer 10LV2201- N/A N/A I
Element Influent Piping Porter AB3C
CN-FI/FQI- Train No. 1 Influent Flow IX Manifold Fischer  50LV2114- 0-20 gpm N/A I
103 Indicator/Totalizer Porter A2B
CN-FE-1X04 Trair No. 2 Influent Flow IX Manifold Fischer 10LV2201- N/A N/A |
Element Influent Piping Porter AB3C
CN-FI1-FQI- Train No. 2 Influent Flow IX Manifold Fischer 50Lv2114- 0-20 gpm N/A I
1X04 Indicator/Totalizer Pcrter A2B
CN-FE-LCOS5 Prefilter Containment Flow Prefilter Contain- Fluid 301 N/A N/A I
Element ment Effluent Flow
‘ Piping Products
CN-FI-LCOS5 Prefilter Containment Flow Containment Support Dwyer 1223-36 0-18" H;0 N/A I
Indicator Rack



TAG
NO.

CN-FE-LCO6

CN-FI-LCO6

CN-FE-LCO?

CN-FI-LCO7

CN-FE-LCOB

CN-FI-LCOB

CN-FE-LCO9

CN-FI-LCO9

CN-FE-LCIO

SERVICE

Final Filter Containment

Flow Element

Final Filter Containment
Flow Indicator

Train No. 1
Containment

Train No. |
Containment

Train No. |
Containment

Train No. |
Containment

Train No. 1
Containment

Train No. 1
Containment

Train No. 2
Containment

Ix IIAII
Flow Element

Ix IIAII

Flow Indicator

lx IIB"
Flow Element

Ix NB“

Flow Indicator

Ix llcll
Flow Element

[x Ilclf

Flow Indicator

[x OIAH
Flow Element

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Final Filter Con-
tainment Effluent

Piping

Containment Support

Rack

Train No. 1 IX "A"

Containment

Effluent Piping

Containment Support

Rack

Train No. 1 IX "B"

Containment

Effluent Piping
Containment Support

Rack

Train No. 1 Ix “C"

Containment

Effluent Piping

Containment Support

Rack

Tralin -No., .2 [X A"

Containment

Effluent Piping

SET POINT REMARKS

InFuT/SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18" H;0 N/A
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18" H,0 N/A
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18" H,0 N/A
Fluid 301 N/A N/A
Flow.
Products
Dwyer 1223-36 0-18" H,0 N/A
Fluid 301 N/A N/A
Flow
Products

I




TAG
NO.
CN-F1-LC1O

CN-FE-LC1]

Ch-FI-LCI]

CN-FI-LCI2

CN-FI-LCI2

CN-FE-LCI3

CN-FI-LCI3

CN-FE-LCI4

CN-FI-LC14

CN-FI-VAl17

SERVICE

Train No. 2 IX "A"
Containment Flow Indicator

Train No. 2 IX "B"
Containment Flow Element

Traipn No. 2 IX "B"
Containment Flow Indicator
Teain No. 2. 1% - "g"
Containment Flow Element
Train No. 2:-1X.“C"
Containment Flow Element

Cation IX "A" Containment
Flow Element

Cation IX "A" Containment
Flow Element

Cation IX “B" Containment
Flow Element
Cation IX "B" Containment

Flow Indicator

Off Gas Header Influent
Flow Indicator

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Containment Support
Rack

Train No. 2 IX “B"
Containment
Effluent Piping

Containment Support
Rack

Trata Ro: 21X "€
Containment
Effluent Piping

Containment Support
Rack

Cation IX "A"
Containment
Effluent Piping
Containment Support
Rack

Cation IX “"B"
Containment
Effluent Piping

Containment Support
Rack

Off Gas Header

INPUT/SPAN
SUPPLIER MODEL NO. OQUTPUT/SCALE SET POINT
Dwyer 1223-36 0-18" H,0 N/A
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18" H,;0 N/A
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18" H,0 N/A
Fluid 301 N/A N/A
Flow
Products
Dwyer 1223-36 0-18 H,0 N/A
Fluid 301 N/A N/A
Flow
Products
Owyer 1223-36 0-18" H.0 N/A
Dwyer Mark I1 0-7000FPM N/A

REMARKS
I



TAG

NO.
CN-FSL-PMIB
CN-FAL-PMIB
CN-FI-SA19
CN-F1-SA20

CN-F1-DH21

CR-FQIC-
D22

CN-FE-PF23

CN-FI/FQI-
PF23

CN-F1-1V25

CN-F1-1V26

SERVICE

Beta Monitor Manifold
Effluent Flow Switch

Beta Monitor Manifold
Effluent Low Flow Alarm

Off Gas Sample Station
Air Supply Flow Indicator

Off Gas Sample Station
Sample Flow Indicator

Dewatering Station Air
Purge Flow Indicator

Dewatering Station
Demineralizer Water Flow
Totalizer/Controller

Post Filter Effluent Fiow
Element

Post Filter Effluent Flow
Indicator/Totalizer

Instrument Air Flow Rate
to Off Gas Level Bubbler

Instrument Air Flow Rate
to Off Gas Level Bubbler

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Beta Monitor
Manifold

Annunciator
Panel No. 1

Off Gas Sample
Station

Off Gas Sample
Station

Dewatering Station

Dewatering Station

Post Filter

Post Filter

"B8" Fuel Pool Surge
Tank Skid

“B" Fue! Psol Surge
Tank Skid

SUPPLIER MODEL NO.

INPUT/SPAN

OUTPUT/SCALE SET POINT REMARKS

Fluid 12-64-4
Components

Ronan X2-1003
Eberline Ping 1A
Dwyer

SK 18123
Instruments
Hershey O0I1BI0
Products

Niagra

Combus-  W3-0750-
tion 30
Engineering
Combus- W 315
tion

Engineering

Dwyer

Dwyer

N/A

N/A

0-100 'pm

5-25 cfm

5-15 gpm

0-30 gpm

0-2 SCFH

0-2 SCFH

Later

Later

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

A

C.1




TAG
NO.

SDS-FM-13
CN-TI-VAD3
CN-TE-VAQ4

CN-TI-VAQ4
CN-TSH-VAQ4
CN-DPSL/

DPI -VAQI
CN-DPAL-VAQ!
CN-DPSL/DPI-
VA2

CN-DPAL-VAD2

SERVICE

SDS Monitor Tank Transfer
Pumps Discharge Flow

Off Gas Heater Influent
Temperature Indicator

Off Gas Heater Effluent
Temperature Element

Off Gas Heater Influent
Temperature Indicator

Off Gas Heater Effluent
Temperature High Switch

Filter Manifold Contain-
ment DP Indicator/Switch

Filter Manifold Contain-
ment DP Low Alarm

Hi Rad Filter Sample Box
DP Indicator/Switch

Hi Rad Filter Sample Box
DP Low Alarm

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

SUPPLIER MODEL NO.

INPUT/SPAN
QUTPUT/SCALE SET POINT

LOCATION

Transfer Pumps Brooks
Discharge

Off Gas Header Moeller
Off Gas Header Moel ler
Off Gas Header Chromalox
Off Gas Header Chromalox
Filter Manifold Dwyer
Filter Manifold Ronan

Hi Rad Filter Dwyer
Sample Box

Hi Rad Filter Ronan

Sample Box

9457
AB7C1A2A
4900
4900

3803
3803

3001

X15-1001S

3001

X15-1001S

18-132 gpm N/A

25-125°F N/A
N/A N/A
0-400°F N/A
N/A Variable
0-1" H,0 ceas
NIA 25"
0-1" H,0 280!
N/A ‘25;

REMARKS

I,C,A

Al

Al
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SDS INSTRUMENT INDEX

TAG INPUT/SPAN

NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

CN-TE-RCO7  RCS Clean-up Manifold RCS Clean-up Thermo T1SC-2-J- N/A N/A 1
Influent Temperature Manifoid Influent Electri- 316-26-IL-
Element Piping cal 3-1

CN-DPI-VAOS Off Gas Roughing Filter Off Gas Header Dwyer 2002 0-2" H,0 N/A I
DP Indicator

CN-DPI-VAOE No. | Off Gas HEPA Off Gas Header Dwyer 2004 0-4" H,0 N/A I
Filter DP Indicator

CN-DP1-VAQO7 Off Gas Charcoal Filter Off Gas Header Dwyer 2003 0-3" H,0 N/A [
DP Indicator

CN-DPI-VADB No. 2 Off Gas HEPA Off Gas Header Dwyer 2004 0-4" H.0 N/A [
Filter DP Indicator

CN-DPSL/ Intermediate Sample Box DP Intermediate Sample Dwyer 30001 0-1" H.0 N/A I

DPI-VAQ9 Indicator/Switch Box Shell

CN-DPAL-VAQ9 Intermediate Sample Box Annunciator Ronan X2-1003 0.25" H.0 N/A A

! DP Low Alarm Panel No. 1

CN-DPSL/ Beta Monitor Containment Beta Monitor Dwyer 3001 0-1" H:0 0525 Al

DPI-VAIDQ DP Low Alarm Manifold H,0

CN-DPAL- Beta Monitor Containment Annunciator Ronan X2-1003 N/A 255 A

VAIOQ DP Low Alarm Panel No. 1 H.0

CN-DPSL/ High Rad Feed Sample Box High Rad Feed Dwyer 3001 0-1" H,0 025" Al

DPI-VAILI DP Indicator/Switch Sample Box H.0

CN-DPAL-VA11l High Rad Feed Sample Box  Annunciator Ronan X2-1003 N/A 0.25" A
DP Low Alarm Panel No. 1 H.0



TAG
NO.

CN-DPSL/
DPI-VAI2
CN-DPAL-VAI2

CN-LT-VAO3

CN-LC-VAO3

CN-LSH-VAOQ3

CHN-LAH-VAD3]

CN-LI-VAO3

CN-LE-FLOG

CN-LS-FLO6

CN-LAH-FLOG

SERVICE

RCS Manifold Containment
DP Indicator/Switch

RCS Manifold Containment
DP Low Alarm

Off Gas Separator Tank
Level Transmitter

Off Gas Separator Tank
Level Controller

Off Gas Separator Tank
level High Switch

O.f Gas Separator Tank
Level High Alarm

Off Gas Separator Tank
Level Indicator

Filter Manifold Contaln-
ment Suymp Level Element

Filter Manifold Contain-
ment Sump Level Switch

Filter Manifold Contain-
ment Sump Level High
Alarm
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SDS INSTRUMENT INDEX

INPUT/SPAN

LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
RCS Manifold Dwyer 3001 0-1" H;0 0.25" Al
Containment H,0
Annunciator Ronan X15-1001S N/A 0.25" Al
Panel No. 1 H,0
“B" Fuel Pool Surge Goulds PD3000- 0-100" I1,C.A
Tank Skid 400-12-11 4-20MADC
"B" Fuel Pool Surge Moore DCA/4-20- e
Tank Skid Ind. MA/D XLX3/

TX/117VAC
"B" Fuel Pool Surge Moore DCA/4-20- 90 Percent A
Tank Skid Ind. MA/S-X1/

I1/117VAC
Annunciator Ronan X2-1003 90 Percent A
Panel No. 1
"B" Fuel Pool Surge Moore 0-100 Percent I
Tank Skid Ind.
Filter Manifold Harrick  3RIC2 Gk
Filter Manifold Harrick 2CIG12 Ay C.A
Filter Manifold Ronan X15-1001S 2 A



TAG
NO.

CN-LE-SAQ7

CN-LSH-SA07

CN-LAH-SAQ7

CN-LE-RCO9

CN-LSH-RCO9
CN-LAH-RCO9

SDS-LAHL-1

SDS-LAH-1A

SERVICE

High Rad Filter Sample
Glove Box Sump Level
Element

High Rad Filter Sample
Glove Box Sump Level
Switch

High Rad Filter Sample
Glove Box Sump Level
Alarm

RCS Manifold Containment
Sump Level Element

RCS Manifold Containment
Sump Level Switch

RCS Manifold Containment
Sump Level High Alarm

SDS Monitor Tank T-1A
Level High/Low

SDS Monitor Tank T-1A
Level High

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Inside Glove Box

On Glove Box

On Glove Box

In RCS Manifold
Containment

In RCS Manifold
Containment
On RCS Manifold
Containment

Annunciator
Panel No. 1

Control Room
Panel SPC-PNL-3

INPUT/SPAN

SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

Warrick  3RIC2 C,A

Warrick 2C1GI2 2 C.,A

Ronan X15-1001S 2 A

Warrick  3RIG2

Harrick 2 C.A

Ronan X15-10018 28 A

Ronan X2-1003 N/A 18.56MA Hi A
4.88MA Lo

Later Later N/A N/A A

4-20 MADC



TAG
NO.

S0S-L1-1

S5DS-LI-1A

SDS-LSHL-1

SDS-LT-1

SDS-LAHL-3

SOS-LAH-3A

505-L1-3

SDS-L1-3A

SDS-LSHL-3

SDS-LT-3

SERVICE

SDS Monitor Tank
Level

SDS Monitor Tank
Level

S0S Monitor Tank
Level High/Low

SDS Monitor Tank
Level High/Low

S5DS Monitor Tank
Level High/Low

SDS Monitor Tank

Level High

SDS Monitor Tank

Level

SDS Monitor Tank
Level

S0S Monitor Tank
Level High/Low

SDS Monitor Tank
Level

T-1A

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Panel SDS-LCP-1

Panel SDS-LCP-2

Panel SDS-LCP-1

Monitor Tank 1A

Annunciatos
Panel No. 1

Control Room Panel

SPC-PNL-3

Panel SDS-LCP-1
Panel SDS-LCP-2
Panel SDS-LCP-]

Monitor Tank 1B

SUPPLIER

Sigma

Sigma

toxboro

Foxboro

Ronan

Later

Sigma

Sigma

Foxboro

Foxboro

MODEL NO.
1151VB420

1151VB420
63U-BT-
0JER

E130M-
[SAHI

X2-1003
Later
1151VB420

1151vB420

63U-8BT-
OJER

E13DM-
ISAHI

INPUT/SPAN
QUTPUT/SCALE SET POINT REMARKS

4-20 MADC
0-400"

4-20 MADC
0-400"
4-20 MADC
N/A

0-400"
4-20 MADC

N/A

N/A

4-20 MADC

0-400"

4-20 MADC
0_400"

4-20 MADC
N/A

0-400"
4-20 MADC

N/A

N/A

Hi 364"(I)
Lo 16"(D)
N/A

Hi 364"

Lo 22"

N/A
N/A
N/A
Hi 364"(])

Lo 16"(D)
N/A

I

RAISE




TAG
NO.

SDS-LE-11

SDS-LSLL-11
SDS-LE-12

SDS-LSLL-12
CN-RE-IX03

CN-RIT/RSH/
RSHH-1X03

CN-RAH/RAHH-
[X03

CN-RE-[X04

CN-RY-1X04

CN-RIT-1X04

SERVICE

SDS Monitor Tank T-1A
Level

SDS Monitor Tank T-B
Level

[X Manifold General Area
Radiation Element

IX Manifold Ceneral Area
Radiation Indication/
Switch

[X Manifold General Area
High and High-High Alarm
(Local Light)

I[X Manifold Effluent in
Line Radiation Element

[X Manifold Effluent in
Line Radiation
Discriminator

I1X Manifold Effluent in
Line Radiation Indicator/
Transmitter

Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

LOCATION

Monitor Tank 1A

Monitor Tank 1B

Top or RMP-1

RMP-1 Panel EE-
GRMP-1

RMP-1 Panel
EE-GRMP-1
Inside IX Manifold

RMP-1 Panel
EE-GRMP-1

RMP-1 Panel
EE-GRMP-1

INPUT/SPAN

SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT
Drexel-  Y700-2- N/A N/A
brook 57 None
Drexel - Y700-2- N/A N/A
brook 57 None
Eberline DAI-4 Later N/A
Eberline ECI-3 1-10,000 Later

mR/hr
Eberline RMSII-Ru Later S5mR/hr
TGM N-210-BNC Later N/A
Aston 205 Later N/A
Mech- 1254 10-10% cps N/A
tronics

REMARKS

Disconnected

Deleted

Disconnected

Deleted
ALC

A 15C

ADC

A LC

AlC



TAG
ND.

CN-RSH-1X04

CH-RE-LCOS

CN-RY-LCOS

CN-RIT-LCOS

CN-RSH-LCOS

CN-RE-VADG

CN-RIT-VAOG

CN-RSH-VAOG

CN-RE-PMO7

SERVICE

IX Manifold Effluent in
Line Radiation High Switch

Leakage Containment System
Influent Radiation Element

Leakage Containment System
Influent Radiation
Discriminator

Leakage Containment System
Influent Radiation
Indicator/Trancmitter

Leakage Countainment System
Influent Radiation High
Switch

Off Gas Header Influent
Radiation Element

Off Gas Header Influent
Radiation Indicator/
Transmitter

Off Gas Header Influent
Radiation High Switch

"A" leolite Beds Effluent
Radiation Element

Appendix No. 7 (Cont'd)

SOS INSTRUMENT INDEX

LOCATION

RMP-1 Panel
EE-GRMP-]

Leakage Contain-

ment System
Influent Piping

RMP-1 Pane!
EE-GRMP-1

RMP-1 Panel
EE-GRMP-1

RMP-1 Panel
EE-GRMP-1

Off Gas Header
RMP-1 Panel
EE-GRMP-]

RMP-1 Panel
EE-GRMP-1

SUPPLIER MODEL NO.
Mech- 1254
tronics

TGM N-210-BNC
Aston 205

Mech- 1254
tronics

Mech- 1254
tronics

Eberline DAI-]
Eberline ECI-]
Eberline ECI-]

TGM N-210-BNC

INPUT/SPAN
OUTPUT/SCALE

Later

Later

Later

10-10* cps

Later

Later

.01-100Mr/hr

Later

Later

6000 cps

N/A
N/A
N/A
6060 cps

N/A

N/A

1.5mR/hr

N/A

REMARKS

A,C

A.1.C

A.1.C

A.C

1 B
Al

Al
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SOS INSTRUMENT INDEX

TAG ' INPUT/SPAN

HO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

CN-RIT/RSH- Cation Beds Influent RMP-1 Panel Mech- 1254 10-10* cps X10? ol L

PMI0 Radiation Indicator/ FE-GRMP-1 tronics ps
fransmitter/Switch

CH-RE-PMI Cation Beds €ffluent TGM N-210-BNC Later Later - ALl
Radiation Element

CH-RY-PM1) Cation Beds Effluent RMP-1 Panel Aston 205 lLater Later ALl
dadiation Discriminator EE-GRMP-1

CN-RIT/RSH- Cation Beds tffluent RMP-1 Panel Mech- 1254 1G-10* cps 9x10° Al

PMI1 | Radiation Indicator/ EE-GRMP-1 tronics cps
Transmitter/switch

CH-RE-VAIZ  Off Gas Particulate Eberline PING-1A Later Later ALl
Sample Radiation Element

CH-RIT-VAYZ Off Gas Particulate Sample Packaged Off Gas Eberline ECI-] 10-10"cpm Later ALl
Radtation Indicator/ Sampler
Transmitter
High

(N-RSH-VA12  Off Gas Particulate Sample Packaged Off Gas Eberline PING-1A Later Later A
Radiation Switch Sampler

CN-RAH-VA12 Off Gas Particulate Packaged Off Gas Eberline PING-1A Later Later A
Sampler Radiatics Alarm Sampler
High

CH-RR-VA12  OIf Gas Particulate Packaged Off Gas Eberline PING-IA 4.-20MADC Later 1

Sampler Radiation Recorder Sampler 10-10%cpm



FAG
NO
CN-RE-VAI]

CN-RIT-VA13

CN-RSH-VAL3
CN-RAH-VAL3
CN-RR-VAL3
CN-RE-VA14
CN-R]T-VQEJ

CN-RSH-VAL14

CN-RAH-VAL4Q

{CN-RR-VA14

SERVICE

Qff Gas Charcoal Sampler
Radiation Eloment

Off Gas Charcoal Sample:
Radiation ladicator/
Transmitter

Off Gas Charcoal Sampler
Radiation Switch High

Off Gas Charcoal Sampler
Radiation Alarm High

Off Gas Charcoal Sampler
Radiation Recorder

Off Gas lon Chamber
Sampler Radiation Element

Jff Gas lon Chamber
Sampler Radiation
Indicator/Transmitter
Off Gas lon Chamber
Sampler Radiation Switch
High

Off Gas lon _hamber
Sampler Radiation Alarm

Off Gas lon Chamber
Sampler Radiation Recorder

Appendix No. 7 (Cont'd)

SOS INSTRUMENT INDEX

LOCATION

Packaged
Sampler

Packaged
Sampler
Packaged

Sampler

Packaged
Sampler

Packaged
Sampler

Packaged
Sampler

Packaged
Sampler

Packaged
Sampler
Packaged

Sampler

Packaged
Sampler

Of f

off

of f

of f

off

Of f

Off

of f

off

Of f

Gas

Gas

Gas

as

Gas

348

Gas

Gas

Gas

Gas

SUPPLIER

Eberline

Eberline

tberline

Eberline

Eberline

Eberline

Eberline

Eberline

Eberline

Eberline

MODEL NO.

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

PING-1A

INPUT/SPAN
QUTPUT/SCALE
Later

10-10%cpm

Later
Later
4-20MADC
10-10%cpm
Later

10-10%cpm

Later

lLater

10-10%cpm

“ET _POINT

Later

Later

Later

Later

Later

Later

Later

Later

Later

N/A

REMARKS

ALl

Al

Al

Al




Appendix No. 7 (Cont'd)
SDS INSTRUMENT INDEX
TAG INPUT/SPAN
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
CN-RA-AS15  Common Alarm for RMP-1 Surge Tank Skid Ronan 506H Later N/A A
Adjacent to
Annunciation Pane)
CN-RR-RR16 Radiation Recorder RMP-1 Panel Hes- MI1E 0-100 DC N/A I
EE-GRMP-1 tronics 0-100 DC
CN-RE-PF17 Post Filter Influent Post Filter Eberline RD-22 N/A 1
Radiation Element Influent Line
CN-RI-PF17 Post Filter Influent Post Filter Lid Eberline SAM-2 0 to 5X10° N/A I
Radiation Indication cpm
CN-RE-PF18 Post Filter Effluent Post Filter Eberline RD-22 N/A 1
Radiation Element Effluent Line
CN-RI-PF1B8 Post Filter Effluent Post Filter Lid Eberline SAM-2 0 to 5x10° N/A |
Radiation Indication cpm
FCC-HIS-1 Fuel Transfer Canal CN-PNL-1 C-H E30JF
Drain Pump
FCC-PI-2 Fuel Transfer Canal Local
Fi11 Pump Air Supply
FCC-KL-3 I1IF Processing Pump CN-PNL-1 C-H E30CM
Isolation Valve
FCC-KS-3 1If Processing Pump FCC-VOO03
Isolation Valve
FCC-PI-3 Fuel Transfer Canal Drain Manifold Later Later 0-200 psig N/A I
Line Pressure Gauge (in containment) 0-200 psig
FCC-PI-4 Fill Valve Mainfold Local
Pressure




Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

TAG INPUT/SPAN
NO. SERVICE LOCATION SUPPLIER MODEL NO. OQUTPUT/SCALE SET POINT REMARKS
FCC-L1-102  Fuel Transfer Canal Level SPC-PNL-3 Hes- 1201 10-50 MADC N/A I-(previously
tronics 0-500" wc tagged
RC-LI-102A)
FCC-LT-102  Fuel Transfer Canal Level RC-LCPI Foxboro 0-18psig
10-50MADC
FCC-LIS-103 Fuel Transfer Canal Level RC-LCPI Barton 0-18psig 453" wc(l)
0-500" wc
FCC-FICV-104 Fuel Transfer Canal RC-LCP1 Moore 62VNA 2.5:CEH
Bubbler Regulator |
RC-LI-102 Reactor/IIF Level SPC-PNL-3 Hes- 7201 10-50 mAdc N/A I .
tronics 0-100" wc
RC-LIC-102 IIF Level Control SPC-PNL-3 Foxboro  62H 10-50 mAdc 667 C-(previously ‘
(proportional) 50-10 mAdc tagged
SPC-LIC-3A)
RC-LT-102 Reactor/IIF Level RC-LCP-1 Foxboro  E13DM 0-36 psig N/A I/C
: HKAMI 10-50 mAdc
RC-LI-102A  Reactor/IIF Level CN-PNL-1 GE DHG# 10-50 mAdc N/A I
157C4653TA 0-100" wc
RC-LAH-103  1IF Level Hi SPC-PNL-3 N/A N/A A
RC-LAL-103 IIf Level Lo SPC-PNL-3 N/A N/A A
RC-LIS-103  Reactor/IIF Level RC-LCPI Barton 258 0-3.6 psig Hi-78"HC(I)

Lo-54"WC(D)



Appendix No. 7 (Cont'd)
SDS INSTRUMENT INDEX

TAG INPUT/SPAN
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT  REMARKS
RC-LAH-103A [IIF Level Hi CN-PNL-1 Ronan X2-1003 N/A N/A A
RC-LAL-103A IIF Level Lo CN-PNL-1 Ronan X2-1003 N/A N/A A
RC-FICV-104 I1F Bubbler Regulator Panel RC-LCPI1 Moore 62VNA N/A 2.5 CFH Gl
RC-PAL-105 IIF Bubbler Air Supply Control Room Later Later N/A N/A A
Pressure Panel SPC-PNL-3
RC-PSL-105 IIF Bubbler Air Supply Panel RC-LCPI Static-  4N-K4 0-20 psig 15 psig(D) A
Pressure O-Ring N/A
DWC-HIS-1266 IIF Fill Isolation CN-PNL-1 C-H E30JM
Valve WDL-V40
DHC-HIS-1266 IIF Fill Emergency Stop Local C-H 1025075
DWC-HIS- IIF Fi1) Low Trip Block CN-PNL-1 C-H E30DM
1266-1
DWC-HIS-1 I1F Processing Fump CN-PNL-1 C-H E30JF
DWC-P-1
DHC-HS-1 IIF Drain Emergency Stop Local C-H 1025075

DWC-HIS-1A  IIF Drain High Trip Block CN-PNL-1] C-H E30DM




Appendix No. 8
to
Submerged Demineralizer System
System Design Description

Typical Analysis of Water Processed




Isotope

H-3
Sr-89
Sr-90
Sb-125
Cs-134
Cs-137
pH
Boron

Na

Volume
(gallons)

Appendix 8

Typical Analysis of Water Processed

RCS
2/81

0.066uCi/ml
0.25uCi/ml
23uCi/ml
1.6x10"*uCi/ml
3.4uCi/mil
25uCi/ml

1.6

3800ppm

1240ppm

88,000

RCS
2.84

£ 0.031uCi/ml

not detectable
9.6uCi/ml
0.46uCi/m]
0.23uCi/m]
4.9uCi/ml

7.85

3784ppm

1100ppm

42,000

RB Sump
9/380

0.97uCi/ml
0.18uCi/m]
2.64uCi/ml
9.1x10" *uCi/ml
27.7uCi/ml
172uCi/m]

8.6

2000ppm
1100ppm

625,000

RB Sump Decon
7/83

0.12uCi/m!}

not detectable
1.6uCi/ml
0.023uCi/ml
0.14uCi/mil
2.1uCi/ml

7

3193ppm

240ppm

20,000




Appendix No. 9
to
Submerged Demineralizer System

System Design Description

Title

S.D.S. Drawing List




DRAHING NO.
527D-A-5001

527D0-A-5002
527D-A-5004

527D-A-5005
527D-A-5006
527D0-A-5007
5270-A-5009

£270-A-5010
527C-A-5011
527D-A-5013
527D-A-5014

5279-D-5002
527D0-D-5003

527D-D-5004

Appendix No. 9
S.D.S. DRAWING LIST
TITLE

CNSI-TMI Suppiy Manifold Submerged lon
Exchangers P and ID

CNSI-TMI P and ID Contaminated feed Water System

CNSI-TMI P and ID Off-Gas and Liquid Separaticn
System

CNSI-TMI Ion Exchange Flow Sheet
CNSI-TMI 527-A-03/Intermediate Sampiing System
General Layout Plan Ion-Exchange Equipment

CNSI-TMI 527A-02 P and ID Beta Monitoring
Manifolid

Ion Exchanger Support Assembly Drawing
CNSI-TMI Dewatering Station P and 1D
P and ID RCS Clean-Up Manifold

Pool Floor Equipment Base Locations
Installation Dimensions

Prefilter 129 Hicrpn
Final Filter 10 Micron

Prefilter/Final Filter Details




DRAWING NO.
527D-D-5007
527D-D-5008
527D-D-5009
527D-D-5011
527D-D-5012

5270-D-5013
5270-D-5014
5270-J-5001
527C-J-5002

5270-J-5003
5270-J-5004

527D-J-5005

527D-L-5001
527D-L-5002
527D-L-5003
527D-L-5004

527D-L-5005
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S.D.S. DRAWING LIST

TITLE

Off-das Separator Item No. 5270-01
Off-Gas Pump Stand Pipe

Exchanger Skirt and Lifting Lugs
Prefilter With Agitator

Ion Exchanger, Final Filter and Prefilter
Details

Ion Exchanger ana Final Filter
Prefilter
Beta Monitoring Housing Details

Beta Monitor Mounting Detail for L527-65
RES27-13

Raciation Monitor Panel RMP-1 Arrangement

Radiation Monitors Holder and Weight Assy and
Det for Ion Exchange Filters Radiation Monitors

Radiation Monitors Holders and Weight Assembly
and Details for lon Exchanger

Filter Manifold Piping Plan and Elevations
Ion-Exchanger Support Rack Piping
Ion-Exchanger Support Rack Piping

Filter and Leakage Containment Exchanger Rack
Piping

Intermediate Level Sampling Glove Box Layout
and Details 527A-03



DRAWING NO.
5270-L-5008

527D-L-5009

527D0-L-5010

5270-L-5011
527D-L-5012
527D-L-5014

527D0-L-5015

527D-L-5016
5270-L-5017
527D-L-5018
527D-L-5021
527D-1L-5022

527D-L-5023
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S.D.S. DRAWING LIST

TITLE

Unit (I) Support Rack and Exchanger Piping
Manifold Interconnecting Piping Plan and
Section "A-A"

Unit (I) Support Rack and Exchanger Piping
Manifold Interconnecting Piping Plan and
Section "B-B"

Unit (I) Support Rack and Exchanger Piping
Manifold Interconnecting Piping Plan and
Section "C-C"

Piping Plan and Elevation Exchanger Manifold
Piping Sections Exchanger Manifoid

Filter Manifold and Filter Rack Interconnect
Piping

Filter Manifold and Fiiter Rack Interconnect
Piping

Piping Arrangement Surge Chamber Area
Piping Section Surge Chamber Area

Piping Section Surge Chamber Area

Piping Arrangement - Plan Off-Gas System

Filter Manifold and Hi-Rad Filter.BOx
(527-A-01) Interconnect Piping

Piping Arrangement - 527A-02 Beta Monitoring
Manifold
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S.D.S. DRAWING LIST

DRAWING NO. TITLE

527D-L-5026 Utility Piping Arrangement Plan - Unit Il - "B"
Fuel Pool

527D-L-5027 Utility Piping Arrangement Details - Unit II -
"B" Fuel Pool

5270-L-5028 Piping Arrangement - Sections Off-Gas System

5270-L-5029 : Piping Arrangement - Dewatering Station

527D-L-5030 Piping Arrangement ﬁCS Clean-Up Manifold

5270-L-5031 Composite Piping Arrargament Ion Exchanger,

Polish Manifold, Filter Manifold and RCS
Clean-Up Manifold

527D-L-5032 Composite Piping Elevation [on Exchanger,
Polish Manifold, Filter Manifold and RCS
Clean-Up Manifold

527D-1L-5033 Composite Piping Arrangement Surge Chamber Area
Plan Column AM to AP

527D-.-5034 Composite Piping Arrangement Surge Chamber Area
tElevations

527D-M-5003 Filter Manifold Assembly Plan and Elevation

5270-M-5004 Filter Manifold Assembly Section:

5270-M-5005 Filter Manifold Assembly Details

527D-M-5006 Filter Manifold Assembly Details

5270-M-5007 CNSI-TMI Ion Exchanger Support Unit Ia

527D-M-5008 ?NSI-TMI Ion Exchanger Support Units Ib, Id and

e

5270-M-5009 CNSI-TMI Ion Exchanger Support Unit Ic
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$.D.S. DRAWING LIST

DRAWING NO. TITLE

527D-M-5010 CNSI-TMI Ion E;changEr Support Unit II

527D-M-5011 CNSI-TMI Ion Exchanger Support Unit III

527D-M-5012 Ion Exchanger Support Details

527D-M-5013 Off-Gas Separator and Stand Pipe - Skid Detail

27D-M-5015 Cask Support Platform Plar, Section and Detail

527D-M-5016 Surge Chamber Cover Plan and Details

527D-M-5017 Exchanger Manifold Plans and Sections

527D-M-501¢ Exchanger Manifold Sections and Details

527D0-M-5019 Cask Support Platform Filter Manifold Shielding
Details

527D-M-5020 Ion Exchanger Lifting Yoke Guide Details

527D-M-5021 Spent Ion Exchanger Storage Rack

527D-M-5022 Beta Monitoring Manifold Plans and Sections

527D-M-5023 1-13C Shipping Cask Support Platform

527D-M-5024 Yoke Hanger Detail

527D-M-5025 Plans and Details Dewatering Station

527D-M-5026 Pipe Containment and Restraint Détails

527D-M-5027 Moveable Spent Ion Exchanger Storage Rack

527D-M-5028 Spent Ion Exchanger Storage Rack - Unit 3

527D-M-5029 Spent Ion Exchanger Storage Rack - Unit 4a




DRAWING NO.

5270-M-5030
527D-M-5031

527D-M-5032
' 527D-M-5033

527D-M-5034

527D-M-5035
5270-M-5036
5270-M-5037

527D0-P-5002
527C-P-5003

5270-P-5004
5270-P-5005

527D-P-5006
5270-P-5007
5270-P-5008

5270-P-5009
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S.D.S. DRAWING LIST

TITLE

RCS Clean-Up Manifold Assembly, Plan, Elevation
and Details

RCS Clean-Up Manifold Assembly, Sections and
Details

Spent Ion Exchanger Storage Rack - Unit 4b

Shielded Pipe Chase for RCS Clean-Up Manifold
Arrangement Assembly and Details

Radiation Shie1diﬁg Between RCS Clean-Up
Manifold and Pipe Chase Assembly and Details

Personnel Crane Basket Assembly
Personnel Crane Basket Details

Storage Rack Lifting Device Plan, Sections and
Details

CNSI-TMI Electrical HWiring Diagrams 460 Volt
Motors, Etc.

CNSI-TMI Electrical Wiring Diagrams 120 Volt
Sump Pumps

CNSI-TMI Electrical Plan Power and Lighting

CNSI-TMI Electrical Details and Bill of
Materials

CNSI-TMI Electrical Sections
Loop Diagram F1/FQ1 - 527-07, -09, -19 L1-527-0]

tlectrical Connection Diagram Annunciator Panel
No. 1 and Single Point Annunciators

Instrument and Electrical Plan and Details



DRAWING NO.

527C-P-5010

5270-P-5011
527D-P-5012
5270-P-5013

527D0-P-5014
527D-P-5016

5270-P-5017

527C-R-1003
527C-R-1004
527C-R-1005
527C-R-1006
527C-R-1007
5270-R-1008
5270-R-1009
527C-R-1010
5270-R-1011
527D0-R-1012
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S.D.S. DRAWING LIST

TITLE

Loop Diagram LC/LSH-527-03, LC-527-04,
LSH-527-04, LC/LSH-527-43

Instrument and Electrical Sections
Loop Diagram Area and Off-Cas Gamma Monitors

Interconnection Wiring Diagram Radiation
Recorder RJR-527-01

Locp Diagram Beta Monitoring System

Loop Diagram Underwater Radiation Monitoring
System

Loop Diagram Pressure Instr., Temperature
Instr., Demineralized Water Flow Control
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Up Manifoid

Up Manifold

Radiation Shielding Betweern RCS Clean-Up
Manifold and Pipe Chase Assemply and Details

Field Fabrication Detail:
Metal Forms for Surge Chamber
Metal Forms fo-r Surge Chamber
Surge
Metal Forms for Surge Chamber
Metal Forms for Surge Chamber
Surge Chamber Cover Plant and
Metal Forms for Surge Chamber
“etal Forms for Surge Chamber
Surge
Metal Forms for Surge Chamber
Metal Forms for Surge Chamber
Surge
Surge Chamber Cover Brick

Spent

Cover

Cove~ Netails

Chamber Cover Plan and Details - 1A

Cover
Cover Details
Details - ZA
Cover

Cover Details

Chamber Cover Plan and Details - 3A

Cover

Cover Details

Chamber Cover Plan and Details - 4A

Ion Exchanger Storage Rack Unit |
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RW3501-035-01 Sht. 2 of 2 Spent lon Exchanger Storage Rack Unit |

RW3501-035-02 Sht. 1 of 2 Mcveable Spent lon Exchanger Storage Rack

RW3501-035-02 Sht. 2 of 2 Moveable Spent Ion Exchanger Storage Rack

RW3501-035-03 Spent lon Exchanger Storage Rack - Unit 3

RH3501-035-04a Spent [on Exchanger Storage Rack - Unit 4da

RW3501-035-04b Spent lon Exchanger Storage Rack - Unit 4b

RW3501-037-01 Sht. 1 of 2 Cask Support Platform

RW3501-037-01 Sht. 2 of 2 Cask Support Platform

RW3501-038-01 Assemply and Details - Remote Disconnect for
Hansen Coupler at Dewatering Station

RW3501-038-01 Sht. 1 of - Plans and Details Dewatering Station

RW3501-038-01 Sht. 2 of 2 Plans and Details Dewatering Station

RW3501-038-02 Dewatering Station Remote Disconnect Guide and
Support

RW3501-038-03 Dewatering Station and Ion Exchanger Station
Lanyards

RW3501-038-04 Dewatering Station Structural Bracing Reguired
for Rigging

RW3501-038-05 Lead Shielding for Dewatering Station Piping

RW3501-038B-29 Piping Arrangement Dewatering Station

RW3501-038B-29-A1 Dewatering Station Pipe Bending Details

RW3501-038B-29-A2 Dewatering System Pipe Bending Details
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RW3501-038B-29-A3

RW3501-038B-29-01

RW3501-038B-29-02

RH3501-0386-29-03

RW3501-038B-29-04

RW3501-0388-29-05

RH3501-0388-29-06

RW3501-0388-29-07

RW3501-0388B-29-08

RW3501-051-05
RH3501-051-05
RW3501-051-05
RW3501-051-06
RW3501-051-06
RW3501-051-06

RW3501-052-01
RW3501-052-01

Sht.
Sht.
Sht.
Sht.
Sht.

Sht.

Sht.

Sht.
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Dewatering Station Pipe Bending Details
Dewatering Station Ion Exchanger Vessels -
Air/N / Emergency Demineraiized Wates Supply
Dewatering Station Air/N,/ Emergency
Demineralized Water Inlet

Dewatering Station Filter Vessels Air/N./
Emergency Demineralizeg Water Supply

Dewatering Station Demineralized Water From Ion
Exchanger Vessels to Off-Gas Separator

Devatering Station Fiiter Vessel Qutlet
Dewatering Station Demineralized Water Supply

Cewatering Station Remote Disconnect Tool Pipe
Extensions

Dewatering Station Remote Disconnect Tool Pipe
Extensions

Prefilter 125 Micron Assembly

Prefilter 124 Micron, Filter Cylinder Details
Prefiiter 125 Micron, Head Details

Final Filter, 10 Micron

Final Filter, 10 Micron, Misc. Details

Final Filter, Filter Subassembly and Misc.
Details

Icn Exchanger Assembly w/o Agitator

Top Head Azsembly and Details




RW3501-052-01 Sht.

RW3501-058-02

RW3501-059-01
RW3501-081-01
RW3501-081-02

RW3501-081-03
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TITLE

Bottom Skirt and Assembly

Shielding Cylinder for Feed Pump Removal and
for Gas Pump Removal

Personnel Crane Basket Assembly
Valve Extension 1" Rising Stem Diaph. Valve

Valve Stem Extensions 1/2", 3/4", 1" and 1 1/2"
ITT Grinnel Ball Valves

‘Valve Stem Extensions 1/4" Ball, 1/4" Needle

and 3/8" Ball Whitey Series 43, 44 and IRS 4
Resp.

RW3501-081-04 Valve Stem Extension Pneumatic Operator

RW3501-081-05 Valve Stem Extensions 1" ITT Grinnell Ball
Valves

RW3501-081-06 Valve Stem Extensions 1" Rising Stem Diaph.
Valve

h+!3501-082-02 Rack [IA HWiring Diagram

RW3501-082-02-02 Ion Exchanger Rack IIA Electrical
(Instrumentation) Plan and Elevations

RHW3501-082-03 Rack IA HWiring Diagram

RH3501-082-03-01 Rack [A Elementary

RW3501-082-03-02 Ion/Cation Exchanger Rack 1 Electrical
(Instrumentation) Plan and Elevations

RW3501-082-04 Filter Manifold Wiring Diagram

RH3501-082-04-0) Filter Manifold Elementary
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RW3501-082-04-02 Filter Manifold Electrical (Instrumentation)
®?lan and Elevations

RW3501-082-05 Exchanger Manifold Wiring Diagram

RW3501-082-05-01 Exchanger Manifold Elementary

RH3501-082-05-02 Exchanger Manifold Electrical (Instrumentation)
Plan and Elevations

RW3501-082-07 Intermediate Level Sampling Glove Box

RH3501-082-07-02 Intermediate Level Sample Glove Borx (Electrical
Instrumentation) Plan and Elevations

RW3501-082-08 RCS Clean-Up Manifold wiring Diagram

RW3501-082-08-01 RCS Clean-Up Manifclid Elementary

RW3501-082-08-02 RCS Manifold Electrical (Instrumentation) Plan
and Elevation

RW3501-082-09 Hi-Rad Filter Glove Box Wiring Diagram

RW3501-082-929-01 Hi-Rad Filter Glove Box Elementary

RW3501-082-09-02 Hi-Rad Filter Sample Glove Box £lectrical
(Tnstrumentation) Plan and Elevations

RW3501-082-10 Hi-Rad Feed Sample Glove Box Wiring Diagram

RW3501-082-10-02 Hi-Rad Feed Sample Glove Box Electrical

(Instrumentation) Plan and Elevations
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RW3501-082-11 geta Monitor Manifold Wiring Diagram
RW3501-082-11-02 Beta Monitoring Manifold Electrical

(Instrumentation) Plan and Elevations

RW3501-082-11-03 Beta Monitor Manifold Megohmmeter Readings

RW3501-082-12 Dewatering Station Wiring Diagram

RW3501-084-01 Sht. 1 of 2 Shielded Pipe Chase Assembly 527A-01-C

RW3501-084-01 Sht. 2 of 2 Shielded Pipe Chase Details

RW3501-1DX-01 Filter Manifold Index

RW3501-1Dx-C2 Filter Rack Piping Index

FSK-1743-3060 Off-Gas Air Filtration System Arrangement (MSA
Orawing)

PI-35675 Mine Safety Appl!iance Contactor Panel

(Chrumalox Dwg.)

106-057080-999 Duct Heater (Chromalox Dwg.)

3475-€019 480V motor control center aux. one line diagram
3475-£031 480V unit sub sta. one line diag.

3475-E032 Misc. PHR PNL schedules for Submerged

Demineralizer System

3475-€119 Fuel Handling Bldg. ele. 347'6" conduit plan
for SDS (SH 1)

3475-E125 FHB ele. 347'6" conduit plan for SDS (SH 2)

3475-£796 Block diag. 480V USS 2-32

3475-E798 Ext. conn. for 480V USS 2-32
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3475-£799

3475-E300
3475-£804
3475-E805
3475-E806
3475-E807
3475-£808
3475-E809

3475-E810
3475-E811

3475-E812

3475-E813
3475-E814
3475-E815
3475-E816
3475-£817
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TITLE

Int. and ext. conn. for MCC 2-32B {(section §
rear)

Int. conn. for USS 2-32 Unit 12
Block diag. misc. SDS
Block diag. misc. SO0S
Block diag. misc. SDS
Block diag. misc. SDS
Block diag. misc. SDS

Inter. and evt. conn. for 2-312B (section !
front)

Conn. aiag. for ann. PNL No. !

Conn. diag. Hi-Rad Filter Sample Glove Bos
527-A-01

Conn. diag. Hi-Rad filter Sample Glove Box
527-A-01

Conn, diag. Off-Gas Separator LVYL inst. rach
Conn. diag. for Unit 3A of SDS
Conn. diag. for Unit 1iA of SDS
Conn. diag. for Unit 1A of SOS

Conn. diag. for Filter Manifold of S0S
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3475-t820

Conn. diag. for local starter CN 60 for leakage
containment pump 527 GM-05

3475-E821 Conn. diag. for local starter CN 58 for Off-Gas
Blower pump 527 GM-04

3475-£822 Conn. diag. for local starter CN 55 for Off-GCas
Bottoms Pump 527 GM-02

3475-E823 Conn. diag. Hi-Rad Feed Sample Glove Box
527-A-04

3475-£824 Conn. diag. Ion Exchanger Manifold

3475-£825 Conn. diag. int. lvl. Sample Glove Box 527-A-03

3475-£826 Conn. adiag. Beta Monitor Manifold 527-A-02

3475-£827 Conn. diag. "Off-Gas HDR" Term. Box CN 70 and
PI/PSH/PSHH-527-18 and RE-527-18

3475-£828 Elem. diag. SDS 480V Feed Pump 527 GM-0l

3475-£829 Elem. diag. SDS 480V Off-Gas Blower ang Leak
Cont. pump

3475-E830 Elem. diag. SDS Off-Gas Bottom pump 527 GM-02

3475-£83) Elem. diag. SDS 480V Off-Gas HTR 527-E-01

3475-£832 Conn. diag. HTR cont. PNL for Off-Gas HTR
527-E£-01

3475-£833 Conn. diag. rad. mon. PNL RMP.1 (Sh. | of 3)

3475-£834 Conn. diag. rad. mon. PNL RMP.1 (Sh. 2 of 3)

3475-E835 Conn. diag. rad. mon. PNL RMP.1 (Sh. 3 of 3

3475-..76 Conn. diag. for RCS Clean-Up Manifold
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3475-E837 Block diag. misc. SDS

3475-£838 Conn. diag. dewatering station

3475-E839 Elem. diag. Rad. Monitor PNL RMP-i control and
alarm

3475-E840 Conn. diag. for RE-527-11, 12 and 13 and
RAH-527-11

3475-£852 Elem. diag. R.B. Haste Pump WG-P-1

3475-E853 Elem. diag. sol. valve AV-01, AV-02 and SV-13

3475-£886 B8lock diag. SDS misc. Rad. Monitor

3475-E887 Conn. diag. Filter Containment Rad. det. inst.
rack

3475-€892 Int. and ext. conn. for LCL cont. PNL WMG 149

3475-E893 Elem. diag. alarms - cont. PNL CN-PNL-]

3475-E894 int; a?d ext. conn. for cont. PNL CN-PNL-1 (Sh.

of 2

3475-E895 Int% a?d ext. conn. for cont. PNL CN-PNL-1 (Sh.
2.of 2

3475-E£903 Conn. diag. for hoist 527-T-04

3475-BM-EB19 Bill of material for local starter CN 52

3475-BM-EB20 Bill of material for local starter CN &0

3475-BM-EB21 Bill of material for local starter CN S8
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3475-BM-£822

2-M74-S0501

2-M74-DHO1

2-M74-PWOI

2-POA-6201

2-CoC-6201

2-COR-6201

2-C21-008

2-C8R-6201

2-E21-005
2-E38-DHCOI
2-E38-DWCO2
2-£38-RCO2
2-£38-50501
2-£38-50502
2-£38-50503

2-E38-50S04
2-E38-5D505
2-E76-DHCO!
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TITLE

Bill of material for local starter CN 55

Piping and Instrument Diagram, SDS Feed and
Monitor Tank System

Piping and Instrument Diagram, Demineralized
Service Water

Piping and Instrument Diagram, Processed Water
Storage and Recycle System

General Arrangement, SDS Monitor Tanks, Fuel
Handling Building, E1. 305'0"

FHB, E1. 305'0", SDS Equipment, Foundations ang
Micc. Support Steel

FMB, E1. 305'0", SDS Equipment, Foundations
Reinforcing Details

Civil Structural Standards, Anchor Bolt
Schedule and Details

FHB, SOS Equipment Foundations Reinforcing Bar
List

One Line Diagram SDS Admin. Building

Connection Diagram, DWC-STR-! & Terminal Box
Connecticon Diagram, DHC-HS-1266 & DHC-HS5-!
Connection Diagram, RC-LCP!

Connection Diagram, Local! Control Panel SDS-LCPI
Connection Diagram, Local Control Panel SDS-LCPZ

Connection Diagram, SDS Mon'tor Tank Transfer
Pump Local Starters

Connection Diagram, SDS Misc. Devices
Connection Diagram, SOS Misc. Term Bowes

DWC Pump
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2-E76-DHCO2
2-E76-DWCO3
2-E76-SDS01

2-£76-50502

2-E76-SDS03
2-E76-5SDS04

2-E76-5D505

2-EBO-SDSO1

2-EB0-SDS02

2-E81-DWC-01
2-E81-RC-02
2-EB1-SDS01
2-J23-001
2-J25-002
2-J25-003
2-J25-005
2-J25-007
2-J25-011, Sht.

2-J25-013

2-J71-50S01

2-371-5DS02

1
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TITLE

isolating Valve WDL-V4C

IIF Level Alarms

Schematic Diagram,
Pump (P1A)

Schematic Diagram,
Pump (PI1B)

Schematic Diagram,

Schematic Diagram,
and Alarms

Schematic Diagram,
and Alarms

Bill of Materials,
SDS-LCP-1

Bill of Materials,
SDS-LCP-2

DWC Pull Slips

SDS Monitoring Tank Transfer

SDS Monitoring Tank Transfer

SDS Monitor Tank Inlet Valves

SDS Misc. Instrumentation

SDS Misc. Instrumentation

Local Control Panel,

Local Control Parnel,

RCS water level monitoring pull slips

SDS Pull Slips

Instrument Piping Class Specification

Installation Details

Installation Detalls

Instailaticon Details

Installation Details

Installation Details, Reactor/Refueling Canal
Hater Leve! Monitoring System

Installation Details, IIF Water Leve!

Monitoring System

Instrument Rack Layout, Instrument Rack SDS-R-!

Instrument Rack La

yout, Inst: -aent Rack SDS-R-
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2-J73-5D501

2-J73-50502

2-J73-5D5-03
2-J74-5DS01

2-J74-5DS02

2-J74-5DS03

2-174-5DS04

2-J75-RC0O2

2-J75-5D501
2-J75-50%02
2-J75-50503
2-J75-50504
2-J75-5D505

2-J75-5DS06

2-J77-5DS01

2-J77-5D502

2-J77-SD5S03
2-)78-50D501
2-J78-5DS02
2-POH-001

2-P15-001
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Panel OUrawing, SDS Feed and Monitor Tank, Panel

50S-LCP-1 .

Panel Drawing, SOS Feed and Monitor Tank, Panel

SDS-LCP-2

Instrument Instailation
Tank Transfer Pump P-1A

[nstrument Installation
Tank Transfer Pump P-1B

Instrument Installation
Tank T-1A

Instrument Installation
Tank T-18B

Loop Diagram, RC Lystem
System

Panel Drawing, SDS Control Panel-CN-PNL-I

Detail, SDS Monitor

Discharge

Detail, SDS Monitor

Discharge

Detail, SDS Monitor

Detail, SDS Monitor

Hater Level Montoring

Loop Diagram, SDS Monitor Tank T-1A Level

Loop Diagram, SDS Monitor Tank T-1B Level

Loop Diagram, SDS Monitor Tank, P-1A Discharge

Loop Diagram, SDS Monitor Tank, P-1B Discharge

Loop Diagram. SDS Monitor Tank T-1A

Trip

Loop Diagram, SDS Monitor Tank T-1B

Trip

Logic Diagram, SDS feed
Transfar Pumps

Logic Diagram, SDS Feed
Valves

Logic Diagram, SDS Feed

and Monitor

and Monitor

and Monitor

Low Level

Lcw Level

Tank

Tank Inlet

Tank Alarms

Level Setting Diagram, SDS Menitor Tank, T-1A

Leve! Setting Diagram, SDS Monitor Tank, T-18B

HYAC, Partial Plans

Wall and Floor Penetrat

ion Schedule
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2-P15-002 Wall and Floor Penetration Schedule

2-P60-DHO1 Piping Isometric, Demineralized Water System,
FHB, Unit 1/Unit 2 Corridor

2-P60-50S01 Piping Isometric, SDS, Aux and Fuel Handling
Building

2-P60-SDS02 Piping Isometric, SDS, Aux and Fuel Handling
Building

2-P60-5DS03 Piping Isometric, SDS. Aux and Fuel Handling
Building

2-P64-DHOI Hanger Details, Demineralized Water System,
FHB, Unit 1/Unit 2 Corridor

2-P64-5DS01 Hanger Details, SDS Feed and Monitor Tank
System, Aux and Fuel Handling Bldg.

2-P64-50S02 Hanger Details, SDS Feed and Monitor Tank
System, Aux and Fuel Handling Bldg.

2-P64-SDS03 Hanger Details SDS Feed and Monitor Tank
System, Aux and Fue! Handling Bldsg.

2-£21-5DS01 SDS-0One Line Diagram

2-M100A-00001-01 Two 12,000 Gallon, 96" 0.D. x 32'0", Straight
Shell Water Storage Tanks. Buffalo Tank

2-EOR-6201 Grounding and Raceway, Submerged Demineralizer
System

JS082080 SOS Graphic Display

2D-950-29-001 Sht. 1 of

ra

SOS Demineralizer Liner

2D-950-29-001 Sht. 2 of

LS ]

SDS Demineralizer Liner
2D-950-29-002 SOS Spray Header Assembly
2E-950-02-001 SDS Plan View
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20-950-29-003
2D-950-29-003
2D-950-29-003
20-950-29-004
2D-950-29-004
20-950-29-004

2C-950-29-005
2C-950-29-005
2C-950-29-006
2B-950-29-007
2D-950-29-008

20-950-29-009
20-950-29-009
20-950-29-010

2D-950-29-010
2D-950-29-011
2D-950-29-011
2C-950-21-001

2C-950-21-002
2R-950-21-001

Sht.
Sht.
Sht.
Sht.
Sht.

Sht.

Sht.
Sht.

Sht.
Sht.

Sht.
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SDS Prefilter 125 Micron Assembly

SDS Prefilter 125 Micron Head Details

SDS Prefiiter 125 Micron Filter Cylinder Details
SDS Final Filter 10 Microns

SOS Final Filter 10 Microns Misc. Details

SDS Final Filter 10 Microns Filter Sub-Assembly
and Misc. Details

SDS Plug

SDS Plug Tool

SDS Vent Hose Retainer Clip
SDS Hose Support

SDS lon Exchanger Off-Gas System Connection
Options

SDS Exchanger Lifting Yoke Replac=ment Assembly
SOS Exchanger Lifting roke Details

SDS Unspent Exchanger Lifting Yoke Replacement
Assembly

SDS Unspent Exchanger Lifting Yoke Details
Exchanger Retrieva! Tool Assembly
Exchanger Retrieval Tool Details

Sump Sucker P and ID Surface Water Suction Feed
Tankage Fill System

SDS P and ID Beta Monitoring Manifold

P and ID Composite Submerged Demineraiizer
System
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2-M75-DWCO1

2-M75-DHC02

2-P70-DHCO1

2-J77-DHCO!
2-177-DHCO2
2-J77-DWCO3
2-177-DHCO4
2-J78-DHCO1

2-P70-FCCO2

2-J77-FCCOI

2-COP-1306

11127718C (B&W)
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TITL

im

Schematic Diagram - IIF Processing System (1 of

2)

Schematic Diagram - IIF Processing System (2 of
2)

Piping Composite - Defueling Water Cleanup
System - Reactor Buiiding

Log'tc Diagram - IIF Fill Isolation Valve WDL-V40Q

Logic Diagram - IIF Processing Pump DWC-P-1

Logic Diagram - IIF Level Alarm
Logic Diagram - IIF Misc. Alarms

Level Setting Diagram, Internals Ingexing
Fixture

Reactor Building Sump and Fuei Transfer Canal
Draining Network

Logic Diagram - Fuel Transfer Canal! Surface
Suction Pump (FCC-P-1)

Reactor Building IIF Platform Plans, Sections,
Details

Wiring Diagram - Water Level Sensing System




Appendix No. 10
to
Submerged Demineralizer System

System Design Description

Title
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VALVE_NO.

CH-V-FL-1

CN-V-FL-2
(v-527-6)"

CN-V-FL-3
(V-526-9)*

CN-V-FL-4
(V-527-11)>*

CN-V-FL-5

(V-527-13)*

CN-V-FL-6

(V=527=14)*

CN-V-FL-7

CN-V-FL-8

CN-V-FL-9

*(Print No.)

SIZE
Fole2?

1 ]IZ"

| e 1T

3/1"

e

14 1

I i

DESCRIPTION

Filter Manifold
Influent Isolation

Filter Manifold
Influent Check

Filter Influent
Sample Throttle

Filter Manifeld
Flush Isolation

Pre-Filter Inlet
Isolation

Final Filter Outlet
Isolation

Prefilter Vent

Prefilter QOutlet

Prefilter Inlet

TYPE, MANUFACTURER &
MODEL NUMBER

300# Ball Valve
SH 316 SS

ITT Grinnell

1 1/2"-3023-1-1

150# Swing Check
BW 316 &
Alloyce - . 476

300# Balt ¥ oo
SH 316 SS

ITT Grinnell
15125302312

300# Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3023-1-1

175# Diaphragm Valve
SW 304 SS
ITT Grinnell Fig. 247]

3004 Ball Valve
SH 316 SS

ITT Grinnell

1 1/2"-3023-1-1

2200# Two HWay Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two HWay Check
Quick Disconnect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

MATERIAL

SPECIFICATICN

527-L-5002

527-L-5010

527-1L-5002

527-1L-5002

527-1L-5009

527-1-5002

527-1-5003

527-1-5003

527-1-5003

3/83
(Reset)



VALVE NO.

CN-V-FL-10
(v-527-18)"*

CN-V-FL-1]
(V-527-19)*

CN-V-FL-12

(v-527-20)°"

CN-V-FL-13

CN-V-FL-14

CN-V-FL-15

CN-V-FL-16

(v-527-24)*

CN-V-FL-17

CN-Y-FL-18

*(Print Nao.»

S12€
3/4"

3/41:

/4"

3/4"

DESCRIPTION

Final Filter Vent
Isolation

Pre-Filter Vent Isolation

Filter Flush Line Check

Final Filter Vent

Final Filter Qutlet

Final Filter Inlet

Filter Manifold Flush
Isolation

Pressure Instrument
Isolation Between Pre-
Filter and Final Filter

Pocl Skimmer Suction Chechk

TYPE, MANUFACTURER &
MODEL NUMBER

300# Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3023-1-1

150# Swing Check
BW 316 SS
Alloyco Figure 476

2200# Two Hay Check
Quick Disconnict Coupling
Hansen #12-H&

2200# Two HWay Check
Quick Disconnect Coupling
Hansen #12-Hk

2200# Two HWay Check
Quick Disconnect Coupling
Hansen #12-HK

3004 Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Vvalve
SH 316 SS

ITT Grinnell
1/2"-3023-1-1

150# Swing Chech
SW 316 SS

Ladish
5261-0607-15A

MATERIAL
SPECIF ICATION

527-1L-5002 .

527-L-5002

527-L-5010
527-1-5003
527-1-5003
527-L-5003

527-L-5002

527-1L-5002

527-L-5019

3/83
(Reset)




VALVE NO. SIZE DESCRIPTION

CN-V-FL-19 3/4" Pool Skimmer Pump Vent
and Prime Isolation

CN-V-FL-20 3/8" Filter Manifold Flush and

Drain Connection

CN-V-1x-21 through 23 Deleted

CN-V-1X-24 i [X Manifolad Supply Line
(V-527-21)" Auto. lsolation
CN-V-1%-25 s Train #1 lon Exchangers
(U-527-22)* Inlet Isolation
CN-V-1X-26 Train #2 lon Exchangers
(¥-527-23)" Inlet lsclation

*(Print No.) A

TYPE, MANUFACTURER &
MODEL NUMBER

150# Globe
Stainless Steel
Alloyco Figure 114

Whitey Ball Valve
SS 436

300# Ball Valve with
Pneumatic Actuato
SH 316 SS
1"-3023-1-1

2004 Diaphiagm Valve

ITT Grinnell Fig. 2471

S 304 SS

Ethylene Propylene Diaphragm

2004 Diaphragm Valve

ITT Grinnell Fig. 2471

SH 304 SS

Ethylene Propylene Diaphragm

MATERIAL
SPECIFICATION

Valve:
527-1L-5002

Actuatcr:
527-L-5011

527-1-5009

527-L-5009

/83
(Recet)




VALVE NO.

CN-V-1X-27
(V-527-25)*

CN-V-1X-28
(v-527-28)*

CN-Vv-1Xx-29
(v-527-29)*

CN-V-1X-30
(V-527-30)*

CH-V-IX-31

(V-527-31)*

CR-V-1x-32
(V-527-32)*

CN-V-1X-33

CN-V-1X-34
(V-527-49)*

*(Print No.)

DESCRIPTION

Train #1 Ion Exchangers
Qutlet Isolation

Train #2 lon Exchangers
Qutlet Isolation

Cation Exchanger "A"
Inlet Isclation

Cation Exchanger "A"
Outlet Isclation

Cation Exchanger "B"
Inlet Isolation

Cation Exchanger "B"
Outlet Isolation

Train #1 IX Flush Line
Check

Train #1 1X Flush Line
Isolation

4

TYPE, MANUFACTURER &
MODEL NUMBER

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnetll
1"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

3004 Ball Valve
SH 316 SS

ITT Grinnel!
1"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

1504 Swing Check
B 316 SS
Alloyco Fig. 476

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

MATERIAL

SPECIFICATION

527-1-5002

527-1-5002

527-1-5002

527-1L-5002

527-L-5002

527-L-5002

527-L-5010

527-L-5002

3/83
(Reset)




TYPE, MANUFACTURER & MATERIAL

VALVE NO. SIZE DESCRIPTION MODEL NUMBER SPECIFICATION
CN-V-1X-35 Train #2 IX Flush Line 150# Swing Check 527-1L-5010
Check BW 316 SS
Alloyco Fig. 476
CN-V-1X-36 Train #2 IX Flush Line 3004 Ball Valve 527-L-5002
(V-527-50)* Isolation SH 316 SS
ITT Grinnell
1"-3023-1-1
CN-V-1X-37 Cation "A" Flush Line Check 150# Swing Check 527-L-5010
BW 316 SS
Alloyco Fig. 476
CN-Y-1Xx-38 Cation "A" Flush Line 300# Ball Valve 527-1-5002
{V-527-57)" Isolation SH 316 SS
11T Grinnell
1"-3023-1-1
CN-V-1x-39 Cation "B" Flush Line 150# Swing Check 527-L-5010
Check BW 316 SS
Alloyco Fig. 476
CN-V-1X-40 1 Cation "B" Flush Line 3004 Ball Valve 527-L-5002
| (Vv-527-52)* Isolation SH 316 SS
| ITT Grinnell
- 1"-3023-1-1
CN-V-1x%-4) TRl e Train No. 1 IX "A" Inlet 2200# Two Way Check 527-L-5003

Quick Disconnect Coupling
Hansen #12-HK

CN-V-1X-42 T F2H Train No. ! IX "A" Qutlet 2200# Two Hay Check 527-1L-5003
Quick Disconnect Coupling
Hansen #12-HK

CH-V-1X-43 A2 Train No. 1 IXx "B" Inlet 2200# Two HWay Check 527-1-5003
Quick Disconnect Coupling
Hansen #12-HK

“(Print No.» -5 - 3/83
(Reset)







TYPE, MANUFACTURER & MATERIAL
VALVE NO. 3] ' MODEL NUMBER ) SPECIFICATION

CH-V-1X-54 Cation IX "A" Qutlet 2200# Two HWay Check 527-L-5003
Quick Disconnect Coupling
Hansen #12-HK

CN-V-1X-55 e i Cation IX "B" Inlet 2200# Two MWay Check 527-L-5003
- Quick Disconnect Coupling
Hansen #12-HK

CN-V-1X-56 Cation IXx "B" Qutlet 2200# Two Way Check 527-L-5003
Quick Disconnect Coupling
Hansen #12-HK

CH-V-1X-57 RESERVED
CN-V-11-58 172" Cation Effluent First 150# Ball Valve 527-1-5002
(V-527-213)* Isolation to Utility SH 316 SS
Piping [TT Grinnell
1 1424-3015-1-8
CHN-Y-1X1-59 L I Cation Eff luent Second 150# Ball Valve §527-L-5002
| Isolation to Utility SH 316 SS
| Piping ITT Grinnel)
| 11/2"-3015-1-8
Ch-V-1X-60 RESERVED
CN-V-[X-H1 Ju Flush Connection lsolation Ball
CH-V-1X-62 i Flush Connection Isclation Check
Check
CH-V.1%-A3 2" SDS to RCBT Shut Off 150# Ball Yalve SW
CN-V-1X-H4 2 SDS to RCBT Check 6O0H Check SHW
CH-Y-1X-65 3/4" SDS to RCBT Vent Gliobe SH
CN-V-TX-66 i -80S to RCBT Drain Y-Globe SW
(of RTINS I §8 7 B 505 to RCBT Draln Y.-Globe SH
Print No.) Al 3/83

{Reset)









VALVE NO.

Ch-V-LC-118
(v-527-58)*

CR-V-LC-119
(Y-527-59*

Ch-V-LC-120
(v-527-60)°

CN-Y-LC« 121

(\V-522-63)"

CH-N-LC-122
(V-527-64)*

CN-V-LC-127
(v-527-85:*

CN-Y-1LC-213
(V-527-61)"

CH-Y-LC-214
(¥-527-621°

CN-V-LC-130

*(Print Nm. )

SIZE

] ‘12"

7

l l[gu

3!‘1“

3.“4”

VEL

DESCRIPTION

Learoff IXx "B"
Isalation

Leakoff IX "A"
Isolation

Leakoff 1x "B
Isolation

Laakoff [x "A"
Line 1solation

Leakoff IX "B"
Line Isolattion

Inlet

Qutiet

Qutlet

Flush

Flush

Leakoff Containment Pump

Suction Line

Leakoff 1x "A"
Isolation

Leakoff [X "B
Isalation

Vent

Vent

LCix "A" £ffluent Pressure

Gauge [solation

10 -

TYPE, MANUFACTURER &
MODEL NUMBER

3004 Ball Valve
SH 316 SS

11T Grinnell

1 1/2"-3021-1-8

3004 Ball Valve
SH 316 SS

ITT Grinnell
11/72"-3021-1-8

3004 Ball Valve
SH 316 SS

ITT Grinnell
Por2%-3021-1-8

3004 Ball Valve
SH 316 S5

11T Grinnel)
1"-3021-1-8

3004 Ball Valve
SH 316 SS

ITT Grinnell
1"-3021-1-8

Check
Alloyco Fig. 376

3004 Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3021-1-8

300# Ball Valve
SH 316 SS

ITT Grinnell
3/4"-302)-1-8

Ball Yalve
SH 304 55

MATERTAL
SPECIFICATION

527-L-5002

527-L-5002

527-1L-5002

527-L-5002

527-1L-5002

527-1L-5002

527-L-5002

527-1L-5002

3/83
(Reset)



VALVE NO.

CN-

CN-

N

(]

CN-

N

CN

(N

{ \‘J L

{V-

N
(Y-

(K-

{1f

1V~

i“4
t_T§=

(V.

(v

*{Print No.

LN

V-1C-13)
V~L¢-¥32
V-LC-133
V-LE-134

V-iC- 135

1”'L‘:- ! .‘jr‘.‘

VeL€-291

V. PM- 166

527-423°

V-PM- 167
527-43)"

V.PM. 168
R21-44)"

Ve PM 169
527453

Y-PM. Y70
§31-463 "

V-PM-171

527-47*

SIZE
3/8"

3/8"

1/4"

1ar

/4"

V4"

144"

1/4"

174"

DESCRIPTION

LC Pump Discharge Pl
Isolation

LC Pump Discharge Pl High
Point Vent

LCIX "A" Effluent Sample
Valve

LCIX "B Effluent Sample
Valve

LC Pump Suction Pressure
Gauge lsolation

LC Pump Discharge Sample
Valve

LCIx "B" Effluent Pressure
Gauge Isalation

Train #1 14 "A" Qutlet
Sample [solation

Train #1 Ix "B” Outlet
Sample lsolation

Train #1 IX “C" Outlet
Sample Isolation

Traitn #2 11 “"A" Qutlet
Sample lsalation

Traln #2 1X "B" Outlet
Sample Isolation

Train #2 Ix "C" Outlet
Sample lsolaticon

TYPE, MANUFACTURER &
MODEL NUMBER

V-Stem Globe Vale

HWhitey SS1VS6

V-Stem Globe Valve

Whitey 5S1VS6

Parker CPI
Regulating Type

Parker CPI
Regulating Type

Parker CPI
Requlating Type

Parker CPI
Regqulating Type

Ball Valve
SH 304 55

Ball Valve
Hhitey $5-4354

Ball Valve
Whitey $5-4354

Ball Valve '
Whitey 55-4354

Ball Valve
Whitey $5-4354

Ball Valve
Hhitey $5-4354

Ball Valve
Hhitey S5-4354

MATERIAL
SPECIFICATION

527-L-5014

527-1.-5014

527-1.-5002

3/83
(Reset)



VALVE NO.
CN-¥-PM.172
CN-V-PM-173
(V-527-114)"*

-PM-174

CN-V
{v-527-115)*

CNV-PM-1T7%
(V-527-116)*

CN-V-PM-176
(V-527-117)"

CN-V-PM-117
{(¥-527-118)*

CH-V-PM- 178
(V-527-1)14)

CN-V-PM-179
(V-527-1200°

CN-V-PM- 180
(V=527-121)"

CN-V-PM- 181
(M-527-88)*

CN-V-PM. 183
(V-527-96)"

CN-V-PM.. 184
(V-527-95)*

CN-V-PM- 185
(V-527-93)*

S{Pine NoL)

S1ZE

174"

/a4

1i4"

/4"

174"

‘ !4u

174"

174"

174"

/4"

174"

DESCRIPTION

Cation Exchangers Outlet

Sample Isolation

Train #1 1X “A"™ Qutlet
Flow Diversion

Train 42 IX "A" Qutlet
Flow Diversion

Train #) IX "B" Qutlet
Flow Diverstion

Train #2 IX "B" Qutlet
Flow Diversion

Traln #1 IXx "C" Outlet
Flow Diversion

Train #2 IX "C" Qutlet
Flow Diver<ion

Cation Exchangers Influent

Flow Diversion

Flow Diversion

Cation Exchangers Effluent

Cation Exchangers Influent

Sample Isolation

Yeatn g - X A" ERE
Sample Throttle

Traln M =Ex “8% ERF
Sample Throttle

Train #1 - 1x "€C" EFF
Sample Throttle

TYPE, MANUFACTURER &
MODEL NUMBER . . ..

Ball Valve
Hhitey $5-4354

3-Hay Ball Valve
Whitey S5-43X54

J-Hay Ball Valve
Whitey $5-43x54

3-Hay Ball Valve
Whitey L5-43X54

3-Way Ball Valve
Whitey SS-43x54

3-Way Ball Vaive
Hhitey $S-43x54

J-Hay Ball Valve
HWhitey S5-43x54

3-Hay Ball Valve
Hhitey S5-43X54

J-Hay Ball Valve
Whitey 55-43xX54

Ball Valve
HWhitey §5-4354

Needle Valve
Hhitey SS-1R54

Needle Valve
Whitey SS-1RS4

Needle Valve
Hhitey SS-1RS4

MATERIAL

SPECIFICATION

527-1-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-1L-5014

527-L-5014

527-1-5014

3/83
(Reset)




-V-PM-186

CN
(v

CN
(v

CN
(v

CN
(v

CN-
(V-

-5271-94)*

~V-PM-187
=527-92)*

~-V-PM- ] BB

-527-913*

-V-PM-189
-527-89°

V-PM- 190

527-90)°

CN-V-PM- 191

~527-150)"

V-PM. 192
.§27-149)°

V-PM.-193
148"

-V-PM- 194
.§27-147)"*

CN-V-PM-195

LN

4 \'J

(v,

CN-
Y82 7-200)"

iN

i

~G2T-146)*

Y-PM- 196
§27-143)°

V.PM-1G7
La7-144)*
V- PM- 198

V-PM- 199
-527-199)*

*Print Ro.?

i/4"

1 /4"

/4"

174"

174"

/4"

14"

174"

174"

174"

174"

DESCRIPTION

Train #2 - IX "A" EFF
Sample Throttle

Train #2 - IX "“B" EFF
Sample Throttle

Train #2 - IX "C" EFF
Sample Throttle

Cation Exchangers Influent
Sample Throttle

Cation Exchangers Influent
Sample Throttle

Train #1842 1X's “A" Beta
Monitor Flush Stop

Trafin #1842 Ix's "B" Beta
Monitor Flush Stop

Train #182 Ix's "C" Beta
Monitor Flush Stop

Cation Exchangers Influent
Beta Monitor Flush Stop

Cation txchangers Effluent
Beta Monitor Flush Stop

Beta Monitor Flush Header
Isolation

Beta Monitor Flush Header
Check

Train #1862 1X's "A" Beta
Monftor Flush Line Check

Train #1542 Ix's "B" Beta
Monttor Flush Line Check

S e

TYPE, MANUFACTURER &
MODEL NUMBER

Needle Valve
Hhitey SS-1RS4

Needle Valve
Hhitey SS-1RS4

Needle Valve
Hhitey SS-1RS4

Needle Valve
Whitey SS-1RS4

Heedle Valve
Khitey SS-1RS4

Angle Pattern Ball Valve
Whitey 55-4354-A

Angle Pattern Ball Valve
Hhitey 55-4354-A

Angle Pattern Ball Valve
Whitey S5-43S4-A

Angle Pattern Ball Valve
Hhitey S5-4354-A

Angle Pattern Ball Valve
Whitey 55-4354-A

Ball Valée
Whitey 55-4354

Check Valve
Nupro 55-4C-1

Check Valve
Nupro $5-4C-1

Check Yalve
Nupro §5-4C-1

MATERIAL

SPECIFICATION

527-1-5014

527-1L-5014

527-1L-5014

527-L-5014

527-L-5014

527-1-5014

527-1L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

3/83
(Reset)



VALVE NO.

CN-V-PM-200

(v-527-198)*

CN-V-PM-229

(V-527-197)°

CK-V-PM-230

CN-V-PM-23)

CN-Y-VA-20
(v-527-33°

CN-V-VA-202
(v-521-34)*

CN-V-VA-203
(¥-527-35)*

CN-V-VA-204
{V-5271-36)"

*{Print N

174"

]]dn

174"

Jlau

3/q"

3,4»:

34"

jia"

DESCRIPTION

Traln #182 IX's "C" Beta
Monitor Flush Line Check

Cation Exchangers Influent
Beta Monitor Flush Line
Check

Cation Exchangers Effluent
Beat Monitor Flush Line
Check

Train #1A I[X's High Level
Sample Isolation

Train #2A 1X's High Level
Sample Isolation

Tratn #1 [X "A" Vent
Isolation

Tratn #1 IX "B" Vent
Isolattion

Train &1 IXx "C" Vent
Isolation

Train #2 1X "A" Vent
Isolation

Train #2 Ix "B" Vent
fsolation

TYPE, MANUFACTURER &

MODEL NUMBER

Check Valve
Nupro 55-4C-1

Check Valve
Nupro SS5-4C-!

Check Valve
Nupro SS-4C-1

Ball Valve
Whitey $5-4354

Ball Valve
Whitey $5-4354

3004 Ball Valve
SHW 316 SS

ITT Grinnell
3/4"-3023-1-1

3004 Ball Valve
SW 316 SS

17T Grinnell
3/4"-3023-1-1

3004 Ball Valve
SW 316 SS

[IT Grinnel)
3/4"-3023-1-1

300# Ball Valve
Sk 316 SS

ITT Grinnell
3/4"-3023-1-1

3004 Ball Valve
SH 316 5SS

17T Grinnell
3/4"-3023-1-1

MATERIAL

SPECIFICATION

527-1-5002

527-1L-5002

§27-L-5002

527-L-5002

527-L-5002

3/83
(Reset)




VA

LVE NO.

CN-V-VA-206
(V-527-38)°

CN
(v

Lh
{y

-V-VA-207
-527-39)*

V-VA. 208
$27-40)°

7a

3/4"

DESCRIPTION

Train #2 IX "C" Vent
Isclation

Cation IX "A" Vent
Isalation

Cation IX "8B" Vent
Isolation

Train #1 lon Exchangers
Piping Vent

Train 42 lon Exchangers
Piping Vent

Cation IX "A™ Piping Vent

Cation 1X "B" Piping Vent

Traln Ro, | 1x "A" Vent
Connection

TYPE, MANUFACTURER &

MODEL NUMBER

3004 Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
3/4"-3023-1-1

300# Ball Valve
SH 316 SS

LT Grinnell
3/4"-3023-1-1

3004 Bali Valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

3004 Ball Valye
SH 316 S5

ITT Grinnell
1"-3023-1-1

3o0# Ball Valve
EW 316 5SS

ITT Grinnell
1*.3023-1-1

300 Ball Valve
SH 316 S5

ITT Grinnell
1"-3023-1-1

2200# Two Hay Chech
Quick Ulsconnect Coupling

Hansen #12-HEK

MATERIAL
SPECIFICATION

527-L-5002
527-1-5002
527-1-5002
527-L-5002

527-1L-5002

527-1-5002

527-1-5003

3/83

527-L-5002
(Reset)



VALVE NO

CN-V-VA-216

CN-V-VA-2

CN-V- VA

CN-V-VA-]

CN-V-VA. 2D

219

i
e

224

LIk

i

Deleted

2
&

Deleted

DESCRIPTION
Train No. | IX “B" Vent
Connection

Tratn No. | IX “C" Vent
Connecticn

Tratn No. -2 1IX "A™ Vent
Connection

Train No. 2 IX "B" Vent
Connectton

Train No. 2 1X "C" Vent
Connection

Cation "A"

Cation

Filter Manifold Vent
Intake

Off Gas Vent Header Drain

Vent Connection

“6" Vent Connection

TYPE, MANUFACTURER &
MODEL NUMBER

2200# Two HWay Check
Quick Disconnect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Disconnect Coupling
Hansen A#12-HK

2200# Two Hay Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two HWay Check
Quick Disconnect Coupling
Hansen A12-HK

22004 Two Hay Check
Quick Discannect Coupling
Hanien #12-HK

22004 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

22004 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

300# Ball Valve
BW 316 SS

IT! Grinnell
2"-3021-1-8

300# Ball Valve
BW 316 SS

ITT Grinnell
374"-3021-1-8

MATERIAL
SPECIFICATION

527-1L-5003

527-1L-5003

527-1L-5003

527-L-5003

527-L-5003

527-1-5003

527-L-5003

527-1L-5002

527-L-5002

3/83
(Resat)




VALVE 10,

CN-V-VA.22]
t20-950-29-008)"

CN-V-VA-228

CN-V-UA. 23]

LY A ih

_,\i'; ‘j.‘.“ 1;.‘50

S1ZE
1/4"

6"

RESERVED

4
<

RESERVED
feleted

Deleted

DESCRIPTION

Vessel Vent Hose Filter
Bypass

Exhaust Header Infet
Isolation

Pressure Control Valve

Spare

Beta Monitoring Manifold
vent Exhanst

Heta Monitoring Manifold
Vent Intake

I' H&n'f\l‘lt’ ‘l{(‘nt !'-’ll‘lltﬁt

TYPE, MANUFACTURER &
MOOEL NUMBER

MATERIAL

527-1-5014

Butterfly
Hills McCanna
15056-T-56

Diaphragm Activated
Butterfly

Mosser Industries
Ass'y No. 25 AL 1110-P

300# Ball Valve
BH 316 SS

1T1 Grinnell
2"-3021-1-8

3004 Ball Valve 527-L-5002
B 316 58S
ITT Grinnel!
2"-3001-1-R
3004 Ball Valve 527-L-5002
BW 316 SS
111 Grinne!l
2"-3021-1.R
I00%& Ball VYalve 527-L-5002
B 316 5SS
1TY Grinne!l

"o 3021-1<8

3/83
{Reset)

SPECIFICATION




. VALVE NO

CN-V-VA- 240
(V-527-2060°

(N-V-VA. 241
(¥-527-108)°

CN-V-VA.242
(Y-52T7-18G)"

Ch-v-Va-243
iVv.527.188)"

Ch-V-VA. 244

V527200

IN-V-VA.245
(N-B21.2610°

ON-V-VA-245
(V-527.151)°

PNV VAL 24D

(V-527-2600°

CN-V-VA- 248
(y-527-201)°

" Peint N

Y

38"

LoV
i

ro

o

ra

BESCRIPTION

IX Manifold Vent Intake

Hi Rad Filter Sample
tox Pump Discharge Chech
to Waste Vent lsolation

Intermediate Sample Box
Vent Exhaust lsolation

Intermediate Sample Bo
Vent Inlet Isolation

HY Rad Feed Sample Box
Vent Intake Line lsolatton

Off-Gas Bottom Pump
Discharge Isolation

Hi Rad feed Sample Box
Vent Exhaust lsolation

Cff-Gas Bottoms Pump Flush
Connection fsolation

Hi Rag fFiiter Sample Bow
Vent Intake

18-

T{PE, MANUFACTURER &
MODEL NUMBER

3004 Ball Valve
BW 316 SS

[TT Grinnell
2"-3021-1-8

Check
Nupro
55-4C-173

o0& Ball Valve
BR 316 SS

ITT Geinnelld
2"=3021-1-8

3004 Ball valve
BW 316 SS

ITT Grinnell
2"=3021-1-8

3o0s Ball Valve
BW 316 58

177 Grinnell
2"-3021-1-8

Ball Valve

3004 Ball Valye
BH 316 SS

111 Grinnell
2"=3021-1-8

Ball Valve
SH 304 SS

300 Ball Valve
BW 316 SS

ITT Grinnell
2"43021-1-8

MATERIAL
SPECIFICATION

527-L-5002

527-1-5002

527-L-5002

527-1L-5002

527-1-5002

527-L-5002

527-1-5002

527-1L-5002

3/83
(Reset)



CH-Y-VA-244 2 HY Rad Filter Sample
V-827-208)° Box Vent Exhaust
N-V-YA-25% F i Filter Manifold Vent
V- 527-17)% Exhaust Isolation
N 9l ‘ (Jffgas Bottoms Pump
ischarge Check
" VA .‘r=. | ')rf “n’l‘. B'.“['.L—““'. p.;:"p 11‘1-..
Connection Check Yalve
| N JA« 253 i/ H Filter Manitfolg Sump Pump
Influent Check
N VA Je . RCS Manifold Vent Intake
L]
N 2494 b RCS Manifold Vent
J JA3)* ii'iil':’
N-V §15 iR RCS Sump Pump Discharge
92 7-258° Check
LF (RT] /N Filter Manifolag Sump
Pump DI ;iffdgy]ﬂ Check
Y 117 i/ 4 Filter Manifold Orain
Rt Ling Chec¢h
L t N

NO S12E DESCRIPTION

)

TYPE, MANUFACTURER &
MODEL NUMBER

300# Ball Valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

JOO# Ball Valve
SH 316 SS

ITT Grinnell
24307818

Swi ”'-j Check

Ball Check Valve

Lheck

300# Ball Valve
SH 316 8§

ITT Grinnell
3j015-1-8
3004 Ball Valve

BW SS
2"=-3012+1-8

Check

Lhechk

Check
Nupro
1/3 psl

MATERIAL

SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

3783
(Reset)



TYPE, MANUFACTURER & MATERIAL

YALVE NO. S12E DESCRIPTION MODEL NUMBER SPECIFICATION
CHN-Y-VA-338 1/4" Vessel Vent Hose Needle £27-L-5014
{20-950-29-008)"* Filter Bypass

CN-Y-VA-339 VL Vessel Vent Hose Needle 527-1L-5014

Fiiter Bypass

CR-Y-VA-340 174" vessel Vent Hose Needle 527-L-5014
Filter Bypass

CN-V-VA- 341 174" Vessel Vent Hose Needle 527-L-5014
Filter Bypass

CN-V-VA- 342 174" Vessel Vent Hose Needle 527-1-5014
Filter Bypass

CN-V-VA- 343 1/ Vessel Vent Hose Needle 527-L-5014
Filter Bypass

CN-V-VAL 44 174" Vessel Vent Hose Needle 527-1-5014
Filter Bypass G

(N-Y . VA. 345 /4 Vessel Vent Hose Needle 527-1L-5014
Filter Bypass

CN V-VA-346 34" Vessel Vent Inlet Ball
isolation

*iPrint No.) w28 - 3/83



VALVE MO,

CN-V-5A8-255
(¥-527.-1)"

CN-V-SR-256
(Vv.-427-8)°

N GAQGT

2748

- GA- 258

|‘,‘ 11".

AV -58-244

(N

i ',"-

N
L&)

§21-1643"

V-SA-260

927-1561°

e
V-SA.261

S21- IRy

Jé

LN VSR 20

iy

Lo

Py

LTS 1RO

nt N )

siZt
34"

kYL B

(YL

/4"

174"

174"

DESCRIPTION

Filter Influent Sample
Inlet lselation

Filter Influent Sample
Outlet Isolation

Filter Effluent Sample
Inlet Isolation

Ftliter Effluent Sample
Qutiet lsalation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Qutlet Stop

Sample flask Spigot

fsgtation

21

TYPE, MANUFACTURER &

MCDEL NUMBER

300# Ball Valve
SH 316 SS

ITT Grinnell
3/47-3023-1-1

300# Ball Valve
SW 316 58S

ITI Grinnell
3/4"-3023-1.1

3004 Ball Valve
SH 31h 5%

ITT Grinne!l
3/4°-3023-1-1

3002 Bali WValve
SH $16 55

ITT Grinneld

I -3023-1.1

Angle Pattern Ball Valve

55-4354-4
Whitey

Angle Pattern Ball Valve

$5-4354-4
Hhitey

Angle Pattern Ball Valve

§5-4354-A
Whitey

Angle Pattern Regulating

Va i ve
56-11S4-A
Hhitey

MATERIAL
SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-1-5014

527-L-5014

9527-L-5014

527-L-5014

3/83
(Reset)

Cation
lon
Exchange
Effluent



YALVE MO,

CN-V-SA-263
(V-257-165)*

CN-V.SA-264
(¥-527-1587)°*

CN-V-SA-265
(V-527-173)°

EN-V-SA-266
(V-527-181 )"

CHN-V-SA-287
(V-257-166)"

CN-V-5A-268
(V-527-158)*

CN-V-5A.-269
(V-527-174)°

ON-V-SA-270
(C-527-182)°

¢ g
*Print NG.)

174"

174"

174"

1/8"

1/4"

1/a"

DESCRIPTION

Sample Flash

Sample Flask

Sample Flask

Sample Flask
Isolation

Sample Flask

Sample Flask

Sample Flash

Sample Flask
Isolation

Inlet Stop

Flush

Outiet Stop

Spijot

Inlet Stop

Flush

Qutlet Stop

Spigot

TYPE, MANUFACTURER &
MODEL NUMBER

Angle Pattern Ball Valve
55-4354-A
Whitey

Angle Pattern Ball Valve
55-4354-A
Whitey

Angle Pattern Ball Valve
$5-4354-A
Whitey

Angle Pattern Regqulating
Valve

£S-1KS4-A

Hhitey

Angle Pattern Ball Valve

55-4354-A
Whitey

Angle Pattern Ball Valve
55-4354-A
Hhitey

Angle Pattern Ball Valve
55-4354-A
Whitey

Angle Pattern Requlating
Valve

SS-1KS54.A

Whitey

MATERIAL

SPECIFICATION

527-1-5014

527-L-5014

927-L-5014

527-1L-5014

527-1L-5014

27-1L-5014

527-1-5014

Tratn #2
Exchanger
nlc "
Eff Juent

Train #1
lon
Exchanger
IIAOI
Effluent

3/83
(Reset)



VALVE NO.
€N~
{V-

-
.

N.V-SA.274
V527~ Y83 4"
] x
N-¥ »F l,
T - .
U I 43,
i Ll & ¢
i AR
N \.‘ A ']
| 4 ]
b ! | T6 )
% s 4 -
14 .
J IFa R ]
L | ¢ N

SIZE

1/4*

174’

1/4"

CESCRIPTION

Sample Flask

Sample Flask

Sample Flask

cample Flash
isolatian

Sample Flask

Sample Flash

Sample Flask

Sample Flash

Isplation

Inlet Stop

Flush

Dutlet Stop

Spigot

Inlet “top

Flush

thitlet Stop

S ge t

TYPE, MANUFACTURER &
MODEL NUMBER

Angle Pattern
$5-2354-A
Hhitey

Angle Patiern
55-4354-4
Khitey

Angle Pattern
55-4354-A
Whitey

Angle Pattern
Valve
55-1n54.4
Whitey

Angle Pattern
55-4354-A
Whi t‘. ; §

Angle Pattern
55-4354-4
hitey

Angle Pattern
55.43%4-A
nhitey

Angle Pattern
l'déni";t‘

’)5 IESd-A
Hhitey

&3 =

Ball Valve

Ball Valve

Ball Valve

Regulating

Ball Valve

Ball Valve

Ball Valve

Regulating

MATERIAL
SPECIFICATION

527-1-5014

527-1-5014

527-1-5014

527-L-5014

§27-1-5014

527-1-5014

527-1-5014

527-L-5014

Train #1
lon
Exchanger
IlBII
Effluent

Tratin #2
lon
Exchanger
OIA"
Effluent

3/83
(Reset)



VALVE NO.

CN-V-SA-279
(V-527-169)*

CN-V-SA-280
(¥-527-161)"*

CN-V-SA-281
(V-527-171)°

CN-V-SA-282
(V.527-185)°

CN-V-5A-283

(&'

CN-V-SA-284
(V-527-162)"*

CN-V. SA- 285
(Y.527-178)°

".:N‘ V ra‘.'- ."ﬁb
(Y-527-186)°

*(Print Ro.)

SIZE

1/4"

174"

!',410

/4"

174"

174"

174"

174"

DESCRIPTION

Sample Flask

Sample Flask

Sample Flask

Sample Flask
Isolation

Sample Flask

Sample Flask

Sample Flask

Sample Flask
Isolation

Inlet Stop

Flushk

Outlet Stop

Spigot

Inlet Stop

Flush

Qutlet Stop

Spigot

TYPE, MANUFACTURER &

MODEL NUMBER

Angle Pattern
55-4354-A
Whitey

Angle Pattern
55-4354-A
Whitey

Angle Pattern
55-4354-4
Whitey

Angle Pattern
Valve
S55-1KS54-A
Whitey

Angle Pattern
55-4354-4
Hhitey

Angle Pattern
95-4354-4
Hhitey

Angle Pattern
$5-4354-A
Whitey

Angle Pattern
Valve
SS-1KS4-A
Whitey

. R -

Ball Valve

Ball Valve

Ball Valve

Requlating

Ball valve

Ball Valve

Ball Valve

Regulating

MATERIAL
SPECIFICATION

527-1L-5014

527-1L-5014

527-1-5014

527-1L-5014

527-L-5014

527-L-5014

527-L-5014

527-1-5014

Train #2
Ion
Exchanger
" BI!
Etfluent

Train #1
lon
Exchanger

C
Effluent

3/83
(Reset)



VALVE NO.

CN-
(Y-

CN-

(N
(Y

ON-

{ .I-

V-SA-287
§527-15%)*

N-SA-288

VSR 2490
5" 7. 14900°

i ' 201
V (.1“‘ P4

627-154)°
\.' f,"'. ) _1 ¥ ;

Se 1‘):"}.

v f'a a l_‘d

-527-15824"°

v OCA
5

527-413°

'} ‘>.'4 3 4

Woh27.9R)®

L N

V-SA-30%

531-99)*

SIZE

1/4"

/74"

174"

74"

tr74"

3‘_,4u

1 £2"

DESCRIPTION

Removable Sample Cylinder

Inlet Isolation

Removable Sample Cylinder

Inlet Stop

Removable Sample Cylinder

Outlet Stop

Removahle Sample Cylinder

Outlet lsolation

Sample Flask Flushing
Header Stop

Sample Flask Flushing
Header

Sample Flask Flushing
Connectton Isolation

12 Train Influent Sample
Isolation

Filter Influent Sample
Outlet Stop

Filter Influent Sample
Inlet Stop

TYPE, MANUFACTURER &
MODEL NUMBER =

Ball Valve
$5-4354
Whitey

Angle Pattern Shutoff Valve
SS-16DKMA-F4-A
Hhitey

Angle Pattern Shutoff Valve
55~ 160KMA-Fa-A
Whitey

Ball Valve
55-43%4
Whitey

Ball Valve
55-4354
whitey

Check
Nupro
SS-4C-1

Ball Valve
S$5-4354
Hhitey

3004 Ball Valve
SH 316 SS
3/47-3023-1-1

Ball Valve
Whitey
§5-45F8
Ball Valve

Hhitey
55-45F8

LY

. L =

MATERIAL
SPECIFICATION

527-L-5014

527-1L-5014

527-1-5014

527-1L-5014

527-1-5014

527-1-5014

27-1-5014

527-L-5002

527-1-5014

527-1-5014

3/83
(Reset)



Ria s s

CN-V-5A-306
(v-527-104)*

CN-V-SA-307
(V-527-103)*

CN-V-SA-308
(V-257-86)"

V-51-309

CN-
{v-527-87)"*

CN-V-SA-310
(Y=5271-110)*

CN-V-SA-311
(v-527-109)°

CN-V-SA-312
(V-527-1 L))"
CN-V-SA-313
CN-Y-5A-314

CN-V-SA-315

*{Print No.?

3/8"

|IZ"

142>

3/8"

3/8"

/8"

3/4"

3/4"

3/R"

DESCRIPTION
Ftlter Effluent Sample
Inlet Stop

Filter Effluent Sample
Outlet Stop

Leakoff IX'ers Influent
Sample Splgot

Leakoff IX'ers Effluent
Sample Spigot

Hi Rad Feed Influent
Sample Stop

Hi Rad Feed Influent
Sample Stop

Hi Rad Feed Sample
Spigot

Off Gas Sample System
Influent Isolation

Off Gas Sample System
Effluent Isolation

Off Gas Sampler Grab Sample
Isolation

TYPE. MANUFACTURER &

MODEL NUMBER

Ball Valve
Khitey
SS44F 6

Ball Valve
Khitey
SS44F6

3004 Ball Valve
BH 316 SS

ITT Grinnell
1/2"-3021-1-8

3004 Ball Valve
SH 316 SS

ITT Grinnell
1/2"-3021-1-8

Ball Valve
Whitey
6S-44F6

Ball Valve
Whitey
SS-44Fb

Ball Valwve
Whitey
55-44F6

Ball Valve
Whitey
SS-65F12

Ball Valve
Whitey
SS-65F12

Ball Valve
Powell
4026-1SE

26 -

MATERIAL
SPECIFICATION

527-L-5014

527-L-5014

527-L-5002

3/83
(Reset)




VALVE NO.

CN-V-SA-374

CN-V-SA-317

CN-V-5A-31R
(V-527-1711)*

CN-V-SA-319
(v-527-161)"

CN-V-5A-320

(V-

CN-
(V.

CN-

92

V.
42

CN-V

NV

Y
-5¢

1-179)*

S5A-321
1-187)*

5A-323

SA-324

SA-325
7-101)°

CN-V.5A-326
(V-527-106)*

PPy int NG.)

S12€
/8"

/8"

/8"

174"

/a4

1/4"

J,Bu

174"

RESERVED

}l;’“

/8"

DESCRIPTION

Off Gas Sampler Grab Sample
Bypass

Off Gas Sampler Grab
Sample Isolation

Cation IX'ers Influent
Sample Flask Inlet Stop

Cation IX'ers Influent
Sample Flask Flush Stop

Cation Ix'ers Influent
Sample Flask Outlet Stop

Catlon IX'ers Influent
Sample Flask Spigot
Isolation

Off -Gas Sampler Filter
Inlet

Tvain #1A & 2A IX Hi Rad
Sample

Filter Influent Sample
Manifold Yent [solation

Filter Effluent Sample
Manifold Vent Isolation

TYPZ, MANUFACTURER & MATERTAL
MODEL NUMBER SPECIFICATION

Ball Valve
Powell
4026-TSE

Ball Valve
Powell
4026-TSE

Angle Pattern Ball Valve
Whitey
55-4354-A

Angle Pattern Ball Valve
Whitey
$5-4354-A

Angle Pattern Ball Valve
Hhitey
55-4354-A

Angle Pattern Regulating
Valve

Hhitey

5S-1K54-A

Ball Valve
Powell
4026-TSE

Parker CPI
Regulating Type Valver

Ball valve
Whitey
S5-45F8

Ball Valve
Hhitey
$5-45F8

S Iy o 3/83
(Reset)



VALVE NO.
CN-V-SA-327
(V-527-201)*

CN-V-SA-328
(V-527-102)*

CN-V-S5A-329
(v-527-101)*

CN-V-SA-330
(V-527-100)*

CN-V-SA-33)
(V-527-105)"

CN-V-SA-332
(v-527-112)*

CN-V-SA-333
(V-527-113)°

CN-V-DW-338
(V-527-.22171)"*

. CN-V-DW-339

CN-V-DiW- 340
{(v-527-231)*

CN-V-Dh-341
(y-527-228)"°

CN-V-Dh-342
(v-527-229)*

CN-V-DW-343
(v-527-31)°

*(Print No.)

S1z€
3/8"

L2

3/8"

3,8"

3,8"

3/8"

!!211

172"

DESCRIPTION

Off Gas Sampler Fresh Air

Purge

Filter Infl
Sample Line

Filter Effl
Sample Line

Filter Infl
Spigot

Fiiter Eff]
Spigot

Hi Rad Feed
Vent Isolat

Hi Rad reed
Vent Check

Flush Line
Flush Line
Isolation

Flush Line
Instrument

Fiush Line

Flush Line

Dewatering
Valve

uent Sample,
Vent Check

uent Sample,
Vent Check

uent Sample

uent Sample
Sample Manifold
ion

Sample Manifold
Inlet Isolation
Inlet Auto

Inlet Pressure
Isolation

Inlet Stop

Inlet Check

Air Control

MODEL NUMBER

TYPE, MANUFACTURER & MATERTAL

Ball Vaive
Powell
4026-TSE

Swing Check Valve

Alloyco
Fig. 370
Check
Ball
Ball
Ball
Check
Globe
Solenoid
Ball
Ball
200# Check Valve

Powell 1847

3004 Globe
SS
Alloyco 2210-A

g

SPECIFICATION

527-L-5002

527-1-5002

527-1-5002

527-L-5002

527-1L-5002

3/83
(Reset)



CN-V-Di-344
(v-527-230)*

CN-V-DH-345
(v-527-221)*

CN-V-DH-346
(V-927-222)"

CN-V-Din-347
(V-527-223)*

CN-V-DH- 348
(V-527-225)*

CN-V-Dh-349
(V-527-224)*

CN-V-DH- 350
(V-527-226)"*

CN-V-Di-35!1

CN-V-DK-352

“(Print No.)

/2"

1/2"

b2

/4"

3,4.0

1

Y e

DESCRIPTION

Dewatering Air Pressure
Instrument Isclation

Dewatering Air Stop
Valve

Dewatering Air Check

IX Dewatering Air Inlet
Stop

IX Dewatering Qutlet
Stop

Filter Vessel Dewatering
Air Inlet Stop

Filter Vessel Dewatering
Qutlet Stop

IX Vessel Inlet Quick
Disconnect

IX Vessel Outlet Quick
Disconnect

MATERIAL
SPECIFICATION

TYPE, MANUFACTURER &
MODEL NUMBER

Ball Valve
Threaded 316 SS
ITT Grinnell
1/2"-3025-1-1

Ball Valve
Threaded 316 SS
1/2"-3025-1-1

300# Check Valve
Powell 1847

1504 Ball Valve
BW 316 SS

ITT Grinnell
1/2"-3013-1-1

150# Ball Vaive
BW 316 SS

ITT Grinnell
3/4"-3013-1-1

150# Ball Valve
Bl 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 527-L-5003
Quick Disconnect
Hansen #12-HK
2200# Two Hay Check 527-1-5003
Quick Disconnect

Hansen #12-HK

el L e 3/83

(Reset)



VALVE NO.

CN-V-DHW-353

CN-V-DH-354

CN-V-Di-355

CN-V-Dh-356

CN-V-DK-357

CN-V-DiH-358

CN-Y-DH-359
(V-527-239)*

CN-V-DW-360
(V-527-241)*

CN-V-DH-361
(v-527-238)*

CN-V-DW-362
(v-527-212)*

*{Print No.)

SIZE
Y s20

3/4"

Ill

3,4“

DESCRIPTION

Filter Vessel Inlet
Quick Disconnect

Filter Vessel Qutlet
Quick Disconnect

Demin Water Supply (SS)

Service Air Supply (CS)

Demin. Water Supply (SS)

Demin. Water Utility Piping

Isolation

Demin., Water Utility
Station #1 Isolation

Demin. Water Utility
Station #? Isolation

Demin. Water Utility
Station #3 Isolation

Demin. Water Utility
Piping Isolation

TYPE, MANUFACTURER &
MODEL NUMBER

22004 Two Hay Check
Quick Disconnect
Hansen #12-HK

2200# Two Way Check
Quick Disconnect
Hansen #12-HK

Globe Valve
5500W IXMY9 0OSH23
Dresser Hancock

Globe Valve
Dresser Hancock
5500H

Check Valve
Alloyco 374

Globe Valve
Ladish
7271-0107-10

Ball Valve
Hatts
S8500LL

Ball Valve
Hatts
S8500LL

Ball Valve
Hatts
S8500LL

300# Ball Valve
316 SS

ITT Grinnell
2"-3015-1-8

i

MATERIAL

. SPECIFICATION

527-L-5003

527-L-5003

3/83
(Reset)



CN-V-DH-363
(V-527-240)*

CH-V-DKW-364

CN-V-DH-365

CN-V-DH-366

CN-V-DKH-367

CN-V-Dk-368
(v-52171-232)*

CR-V-DW-369
(V-527-237)

CN-V-Dh-370
(V-527-236)*
CN-V-DK-371
CN-V-DW-372

CN-V-DW-373

CN-V-DH-374

*(Print No.)

SIZE
3/4"

1/4"

1/4"

3,4n

3/4"
3/4"
172"
112"

172"

3[4"

3/4f

DESCRIPTION

Demin. Water Utility
Piping Isolation

Dewatering Station Tool
Vent Pressure Gage
Isolation

Dewatering Station
Tool Vent Valve

Service Air Supply
First I<olation to
Air Manifold

Service Afr SDS Piping
Isolation

Air Supply at Filter
Manifold

Air Supply at Hose Reel
Air Supply at Dewatering
Station

Air Supply at IX Manifold
Demin. Water Isolation

to SDS

Plant Service Air Supply
Check to SDS

Service Air Supply
Sclenoid Isolation
to Air Isolation

TYPE, MANUFACTURER &
MODEL NUMBER

Ball Valve
Hatts
S8500LL
Ball Valve
Hhitey
55-43%4
Ball Valve
Whitey
§5-4354

Globe Valve

Globe Valve
Brass Globe Valve
Crane 229C

Brass Globe Valve
Crane 229C

Brass Globe Valve
Crane 229C

Brass Globe Valve
Crane 229C

150# Tufline Plug Valve
Model 89731L
Check

Globe Valve

el & el

MATERIAL
SPECIFICATION

3/83
(Reset)



VALVE NO.

CN-V-DH-375

CN-V-DR-376

CN-V-DW-377

CN-V-DW-378

CN-Y-DH-379

CN-V-DK-380

CN-V-DW-381

CN-V-DW-467

CN-V-DW-468

CN-V-DW-469

CN-V-DW-470

CN-V-DW-471

CN-V-DW-472

*(Print No.)

3/4"

3/4"

3/4"

3/4"

3[4”

Ildll

1/4"

1/4"

174"

1/4"

]Iqll

DESCRIPTION

Plant Service Air
Supply Check to SDS

Air Operation of SDS
Handling Tools

Air Manifold Connection
Isolation

Air Manifold Connection
Isglation

Air Manifold Connection
Isolation

Air Manifold Connection
Isolation

Air Manifold Connection
Isolation

Inlet to Sample Bomb
Sample Bomb Bypass
Qutlet from Sample Bomb
Sample System lsolation

Sample Bomb Inlet

Sample Bomb Qutlet

#l

#3

#4

#5

TYPE, MANUFACTURER &
MODEL NUMBER

300# Cast Bronze
4872k5
McMaster Carr

3-HWay Ball Valve

S.S. Hhitey Needle
Valve SS22RS4

S.S. Hhitey Needle
Valve SS22RS4

S.S. Whitey Needle
Valve SS22RS4

S.S. Whitey Needle
Valve SS22RS4

S.S. Hhitey Shut Off
Valve 14DKM4SS

S.S. Whitey Shut Off
Valve 14DKM4SS

M v I

MATERIAL

3/83




VALVE KO.

CN-V-RC-360
(V-527-262)"

CN-Y-RC-361
(V-527-251)"

CN-V-RC-362
(V-527-263)"

CH-¥-RC-363
(V-527-247)*

*(Print No.)

I
| —t
™

DESCRIPTION

RCS Manifold Influent
Isolation

RCS Manifold Influent
Check

Dual Flow Operation
Isolation

Filter Manifold RCS
Supply Stop

TYPE, MANUFACTURER &
MODEL NUMBER

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

150# Swing Check Valve
BW 316 SS

3004 Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball Valve
SH 316 SS

ITT Grinnell
1"-3023-1-1

Bl .

MATERIAL
SPECIFICATION

527-L-5002

527-L-5002

527-1-5002

3/83
(Reset)
























VALVE NO.
SDS-V-031

SDS-V-032

SD5-V-033

SDS-V-034A

505-v-0348

S0S-V-036

505-V-037

505-V-038

505-9-039

505-¥-050

“UPrint No.)

Zu

2"

I I

Jldll

3j/a"

'JI

DESCRIPTION

Monitor Pump Discharge
to PWST Check Valve

Monitor Tank Demin. Hater

Isolation

Monitor Tank Demin. Wate:

Supply Check Valve

Monitor Tank "A" Drain
Second Isolation Valve

Monitor Tank "B" Drain
Second lsolation Valve

Monitor Pump Discharge
Header Vent

Monitor Punp Discharge
Header Vent

Monitor Pump Discharge
Header Drain

Monitor Pump Discharge
to PUST First Isolation

Monitor Pump Discharge
to RCS manifold Check
Valye

TYPE, MANUFACTURER &
MODEL NUMBER

Check Valve
Ladish
5261-0607-20A

1504 Ball Valve
SW 316 §S

ITT Grinnell
29-3015=1-1

Check Valve
Ladish
5261-0607-20A

150# Ball Valve
SH 316 S8S

ITT Grinnell
Fovi2"-3015-1-1

1504 Ball Valve
SH 316 SS

ITT Grinnell
1i142Y-3015-1-1

1504 Globe Valve
Ladish 71271

150# Globe Valve
Ladish 7271

1504 Clobe Valve
Ladlsh 7271

1908 Ball valve
SH 316 SS

ITT Geinnel)

2" 3015~ 11

1504 Check Valve
W 316 SS
Alloyco Fig, 370

RS S i

MATERIAL

SPECIFICATION

2-M74-505-01

2-M74-505-01

2-M714-5D5-01

2-M74-5D5-01

J-M74.5D05-01

2-M74-505-01
2-M714.-505-01
2-M74.-5D5-01

Z-M74-505-01

2+M24.505-01

3/R3
(Heset)
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Procedure
Numper

2104-8.0

2104-8.18

[N
L]
&
1
o
ra
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2 3
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21G4-8.4

e

2104-8.
2104-8.8
2104-3.9
2104-8.11
2104-8.11A
2104-8.12
2104-8.13A

2104-8.138
2104-8.13C
2104-8.13D
2104-3.13E
2104-8.13F

SDS Operaticnal Guidelines
SOS Operaticnal Guidelines for RCS Processing

Submerged Icn fschangers System Operaticn

Filter Vessel Replacement Procedure

Cation Ion Vessel Replacement Procedure

505 Zeclite E«changer Vessel Replacement Proce jure

Leakage Containment Vessel Replacement Procedure

SOS Electrical Procedure

1-13-C Cask Handling Procedure

S0S Shipping Cask Inerting I
Spent Vessel Dewatering Station Operation

SDS Leakage Containment Ion Exchanger Sampling
Procedure

SODS Prefilter and Final Filter Sampling Procedure
SOS Feed Sampling Procedure

SOS Influent/Effluent Resin Liner Sampling Procedure
SDS Monitor Tank Sampling

S0S Vessel Gas Sample 4 Vent Header Flushing |




Procedure

2104-8 .15
2i04-3 .16
2104-8.17
4210-0P5-3232.01

4215-0PS-3527.47

2202-8.0
2202-8.1
2202-8.2
- 2202-3.4
2202-8.5

APPENDIX 11

SDS EMERGENCY PROCEDURE LIST

itig

10 Cuft Vessel Loading Procegure

MWHT Processing througn SODS

SOS Post Fiiter Changeout

Operational Maintenance for the SDS Vacuum System
Sampling of Spent SDS Liners Using the SDS Vacuum
System

Neytralizer Tanks Processing through SDS

SDS General Emergency

Leakage in the SDS Feed Fiitration System

Leakage in the SDS Submerged ion Exchangers System
Loss of Vent and Drain Subsystem

SDS Cask Accident




Procedure
Nuroer

2204-0G5-PNLI-A}
2204-0G5-PNL1-AZ
2204-0GS-PNL1-A3

2204-Local-Alarm 1

2204-Loral-Alarm 2
2208-Local-Alarm 3
2204-Local-Alarm 4
2204-local-Alarm §
2204-Local-Alarm 6
2204-SDS-PNLI-A2
'2204-SDS-PNL1-A3
2204-SDS-PNL1-A4
2204-SDS-PNL1-B]

APPENDIX 1

DS RESPONSE PROCEDURE LIS1

|

S i Titie |
Off Gas Particulate Sample Radiation High

Charccal Sample Radiation High

ion Champer Sample Radiation High

High Rad Fiiter Sample Glove Box Low Differantial
Pressyre
High Rad Filter Sampie Glove 8or Sump Level High
Filter Manifold Containment Low Differential Pressure
Filter Manifold Containment Sump Level High

RCS Manifoid Containment Low Differential Pressure
RCS Manifoid Containment Sump Level High

Exchanger Manifold Low Differential Pressure

High Rad, Sampler Low Differential Pressure

Beta Monitor Sample Return Low Flow

Off Gas System High Pressure




APPENDI ¢ 11

$DS RESPONSE PROCEDURE LIST (Cont'a)

Procedure

Numter_ St T ] B
2204-5DS-PNLI-B1A Off Gas System High High Pressure

2204-5D5-PNL1 -B2Z Beta Mconitor Manifoid Low Differential Pressure
2204-505-PNL1-B3 Intermediate Rad Sampler Low Differential! Pressure
2204-5D5-PNL1-B4 Off Gas Filter Unit High Temperature
2204-SDS-PNLT-CH Off Gas Separator High Level

2204-SDS-PNLY-C? SOS Monitor Tank 1-i8 Level High/iow
2204-505-PNL1-C3 SDS Monitor Tank T-1A Level High/iow
2204-5D05-PKLI-C4 Leakage Containment Pump Low Prassyre
2204-5D5-PNLZ-B4 IX Manifold Effluent in Line Rad High
2204-5DS-PNL2-85 Leakage Containment Influent Line High Rad
2204~-SDS-PNL2-C5 IXx Manifold General Area Radiation High
22048-SDS-PNL2-C5A IX Manifold General Area Radiation High High
2204-SDS-PNL2-CH Off Gas Header Radiation High

2204-5D5-VS-1A Instrument Air Low Pressure Alarm
2204-SDS-VS-18 Knockout Drum Low Level Alarm

2204-5D5-VS-1C Knockout Drum High Level Alarm
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RB Basement Jet Pump Svstem

System Design Description
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CESIGN DESCRIPTION

This system is designed to draw water from the batement of the
Containment Bullding and geliver it to the RCS clean-up manifold of the
submerged Demineralizer System (505), Within the SDS the water wil
normaliy be routed via the prefilter and €inai filtas to the ion
exchangers. Alternately the water can be filtereg and =tored in the MiHT
Gr RCBT's

References

S-ECM-'141; Pipge from penetration 155! to the RCS manifold.

Burns and Roe Calculation WG-61-02; WG-61 1-1/2" Line Rupture in

~

F.H. Building (SKS-P-1)

-

ECM-1039. Jet Pump Installation in the Reactor Building






~ option. Flush water will be supplied via rubber hose to the flusn
connection. Electricity to the pump is fed through a 4 conguctor
no. 9 power ¢ord wnich paraile!s the pump discharge hose up througn
the Containment and Fuel Handiing Building penetrations. Inside
the Fuel Handling Building the pcwer cord is routed to a motor
control center located on the east wall at the cperating floor

elevation.
Jet Pump (SHS-P-1)

Tyﬁe: Goulds Cat.# GM 15D
Motor: 1°1/2 hp.
Discharge pressure 30-50 psi
Packer system: Goulds Cat.# FP2-14

Hellhead Adapter: Gouids Zat. # AWJ2
System Capacity

System operation is 5 gpm by throttling back on the pump discharge
flow. As the Ap across the filters increases due to solids
deposition, the system pressure must be increased by opening the

throttle valve,




1.3.4 Discharge Hose

154 feet long, 1" I.D. Water Hose: 300 psi design working pressure,
Buna - N tube with polyester reinforcement, neoprene cover. Design
life: approx. | yr. in contact with sump water. Fittings:

Diameter Hansen type 8-ST quick disconnects; straight thru design.
1.3.5 Piping

1=1/2" sched. 40 Austenitic Stainless Stee!
Design Code: 831.1 (non-seismic)
Design Pressure: 150 psig.

Pesign Temperature: Ambient
1.4 System Performance Characteristics

The RB basement pump was chosen based on the need for taking suction at
the 282' elevation of the Reactor Building and pumping through the

prefilter and final filter to the SDS ioa exchange train directly.
1.5 System Arrangement

The pump and motor are located on elevation 305, with 3 well head
adapter and packer assembly lowered to the basement floor, discharge hose
and power cable is routed across the 305%' elevation floor to column R-G,

up through the 347' elevation seismic gap {(west of the incore







The R.B. basement Pump interfaces electrically with 480V, 3c. 60 Hz
cycle power from circuit 7 of the 480V distribution panel PDP-2B lcocated
on the 328' Elevation of the Auxiliary Building. The 480 VYolts is
stepped down through a 15KVA transformer to 240V 3¢ 60Hz, to a motor
starter box on the east wall of 347'6" elevation of the Fuel Handling

Building.

Pump control is from SDS panel CN-PNL-1, located on the west end of the

Cask Support Platform at the South end of B Fuel Pool.



2.0 SYSTEM LIMITATIONS

ra

]

If the pump is to be shut down for an extended period (i.e. longer than
approximately 3 hours) the discharge hose must be vented. This will keep
the high vacuum which will form as water attempts to flow back to the RB

Sump from unduly stressing the hose.

If debris clogs the pump suction screen, cavitation induced damage to the
pump could occur. Therefore, if flow to the tanks is un-accountably low,
or if pressure delivered to the SDS is lower than anticipated. the pump

should be stopped and the line back-flushed to clear the pump inlet.
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CASUALTY EVENTS AND RECOVERY PROCEDURES
Casualty Events

The only significant casualty event possible in this system is a breech
of pressure boundary experienced during pumping of Reactor Building sump
water to the SDS RCS manifold. The vesult of this scenario would be a
release of containment sump water to either the Reactor Building
elevations 305' or 347' or tg the 347' elevation of the Fuel Handling

Building.

During the transfer of Reactor Bullding sump water to the RCS manifold
the operator controlling the on/off zwitch for SWS=P-1 will monitor the
pump discharge preszure CN-PI-FL-01 (ref. 2.3) located on the SDS
prefilter iniet. It can then be concluded that a hose or pipe lea: will
result in a loss of pressure as indicated on CN-PI-FL-01 and will be
secured immediateiy by de-energizing SWS-P-1. However, an undetected
ieak located in the Reactor Building will result in increased surface
contamination in the area of the leak but no off-site exposure. The
resulting exposure to on-site personnel is minimized by back flushing of
all process lines after pumping. Standing water will be redirected to

the containment sump via the floor drains.



Fuel Handling Building (resulting from a S minute undetected guiliotined
rupture of a 1-1/2" transfer pipe resulting in a 371 gallon spill, ref.
1.2.4) results in a worst case off-site exposure of approximately 220C
times smalier magnitude than that resulting from the rupture of a HWaste
Gas Decay Tank as analyzed in the TMI-2 FSAR. (See also SOS Technical

Unchecked leakage of containment sump water on to the Fuel Handling
Building 347' elevation floor will be directed to the Auxiliary Building
waste coilaction system via the floor drains. A process pipe leak in the
tvaluation Report Section 7.2)



5.0

SURVEILLANCE
Pump Surveillance will be by occasional non-routine visual observation on

containment entries subsequent to entryv no. 9. (April 30, 1981).

Portions of the R.B. basement Pumps' discharge hose and power
(electrical) cable may be observed from closed circuit TV cameras located

inside the Reactor Building, dependent on present locations of cameras.



6.0 ACCEPTANCE TESTING

The R.B. basenent Pump will be given a functional test once installed to
prove that operation is consistent with experienced SDS processing flow

rates.
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COMPONENT
Prefilter
Final Filter
Ion Exchangers

Ion Exchangers

"Cation" Sand Filter

Manifold Containments

RCBT

Feed Stream

Leakage Containment

SDS Effluent - to Epicor II

APPENDIX No. 13

PROCESS CONTROL PROGRAM LIMITING PARAMETERS

PARAMETER
Differential Pressure
Differential Pressure
Flow Rate

Curie Loading

Differential Pressure

Differential Pressure

Volume

Temperature
Flow Rate

Activity Level

LIMIT

See attached graph
See attached graph
10 gpm/train

60.000 Ci (Cs)
2,000 Ci (Sr)

See attached graph

.25 inches water
gauge

72,000 gallons

140°F (max.)
50gpm/total flow

<2 Ci total
(Cs and Sr)

BASIS

Mechanical Performance
Mechanical Performance
Residence Time

Admin. Limit based on DOE Task
Force

Mechanical Performance

Provide sufficient flow to off-
gas system

Admin. Limit based on 90 percent
capacity

Protect resin

mechanical performance

Assures Less Than 1 uCi/cc of
Primary Long-Lived Isotopes to

Permit dewatered burial (assumes
licensing variance).




COMPONENT

Leakage Containment
Ion Exchanger

Fuel Pool Quallty

PROCESS CONTROL PROGRAM LIMITING PARAMETERS

PARAMETER

Curie Loading

Ph
Boron Conc.

Na Grade

4

£

Suspended Solids
Turbidity

Gross B,S§

APPENDIX No. 13

LIMIT

0.18 Ci

8.5 to 10.0
6000 ppmB, max

Reactor coolant Grade
Na OH

5.0 ppm, max.
5.0 ppm, max
1.0 ppm, max
1.0 NTU, max

5x 107* pci/ml
max. excluding H,

BASIS

1 uCi/gm, curies with half lifes
of 5 years to permit dewatered
shallow land burial !
Corrosion

Criticality

Minimize C1°

Corrosion

Lorrosion

Pool clarity

Pool clarity

Allow use of processed water and
small leaks from SDS operation,
and minimize pool water

recontamination and surface dose
Rates



APPENDIX No. 13
PROCESS CONTROL PROGRAM LIMITING PARAMETERS

COMPONENT PARAMETER LIMIT BASIS
<13.6Ci Total Assures Deposits of less than 13.6
(Sr-90) Ci Sr-90 to Ensure 6X6 will not be
Type "B" Shipment (Stabilization
required).
<20Ci1 Total Assures Deposits of Less Than 20
(y-emitter) Ci gamma emitters to Permit bare

handling of 6X6 at Less Than 20
R/hr (Stabilization required).

SDS Effluent-Recycle Activity Level »2.00X10°" uci/ml Minimize curve Loading in Epicor II

PMST:. . Al /MPCH <6.4x10" In accordant with PEIS, as long as
Radiation Levels are acceptable

Off Gas Prefilter Differential Pressure 0.5 inches water Mechanical Performance

Off Gas HEPA and Differential Pressure 2.0 inches water Mechanical Performance

Charcoal Filters

Off Gas Prefilter, HEPA Radiation Level 100 mR/hr at Contact Admin. Limit based on Minimizing

and Charcoal Filters with Filter Housing Exposure

(Shielded or Unshielded)
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Allowable AP across single sand Filter
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DESIGN DESCRIPTION

Summary

The submerged demineralizer system monitor tank system is a temporary
system capable of collecting and monitoring processed water from the
submerged demineralizer system (SDS) and transferring it to either the
processed water storage and recycle system (PW), the Epicor Ii System,
the RCS manifold or the SDS flush header. The submerged demineralizer
system processes, by filtration and demineralization, highly
contaminated waste water from the containment sump, various liquid

radwaste storage tanks, and the reactor coolant system.

The SDS monitor tank system components include the SDS monitor tanks,
SDS monitor tank transfer pumps, and associated instrumentation,
piping, and valves.

References

Piping and Instrument Diagram (P and ID), SDS Feed and Monitor Tank
System, Drawing 2-M74-SDS01.

General Arrangement, SDS Monitor Tanks, Fuel Handling Building, E1.

305'-0", Drawing 2-POA-6201.
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AL

Burns and Roe Floor and Equipment Drains. Auxiliary and Fuel Handling

Building, Plan at Elevation 305'-0", Drawing 2249.

Burns and Roe Flow Diagram, Heating and Ventilation, Fue! Handling

Building, Drawing 2343.

Piping Line Index, Standard 15737-2-P-002.

(2) 12,000 Gallon, 96" 0.D. x 32'-0" Straight Shell Water Storage

Tanks, Buffalo Tank, Drawing 2-M10CA-00001-01 (Buffalo Tank Drawing

L-4274).

SDS One Line Diagram, Drawing 2-E£21-005.

Instrument Index, Document 15737-2-J16-001.

Schematic Diagram, SDS Miscellaneous Instrumentation and Alarms,

Drawing 2-£76-SDS04.

Loop Diagram, SDS Monitor Tank T-1A Level, Drawing 2-J75-SDSO!.

Loop Diagram, SDS Monitor Tank T-1B Level, Drawing 2-175-SDS02.

Loop Diagram, SDS Transfer Pump P-1A Discharge, Drawing 2-175-SDS03.

Loop Diagram, SDS Transfer Pump P-1B Discharge, Drawing 2-J75-SDS04.
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15

.16

AL

.18

.19

.20

i.2.21

.22

.23

.2.24

Instrument Rack Layout, Drawing 2-J71-SOS 0O1.

Instrument Rack Layout, Drawing 2-J71-SDS 02.

Logic-Diagram. SDS Feed and Monitor Tank Transfer Pumps, Drawing

2-J77-SDS01.

Logic Diagram, SDS Feed and Monitor Tank Inlet Valves, Drawing
2-J77-SDS02.

Logic Diagram, SDS Feed and Monitor Tank Alarms, Drawing 2-]77-SDS03.

P and ID, Cemineralized Service Water, Drawing 2-M74-DWOI.

P and ID, Processed Water Storage and Recycle System, Drawing

2-M74-PHO1.

HVAC, Partial Plans, Drawing 2-POH-001.

Level Setting Diagram, SDS Monitor Tank T-1A, Drawing 2-J78-SDSO1.

Level Setting Diagram, SDS Monitor Tank T-1B, Drawing 2-J78-SDS02.

Master Valve Log (Burns and Roe).




2. e3

.2.26

i

.2.28

.2.29

Outline Drawing, SDS Monitor Tank Transfer Pumps, Drawing

2-MGBOA-00001-01 (Goulds serial no. 706C332.2-3).

Instruction Manual, SDS Monitor Tank Transfer Pumps, Drawing

2-M0OBOA-00004-01 (Goulds pumps mode! no. 3196).

Performance Curve, SDS Monitor Tank Transfer Pumps, Drawing

2-M0O80A-00004-01 (Goulds pump model no. 3196).

Burns & Roe Recovery Flow Diagram, Auxiliary Building Emergency

Liquid Cleanup System, Drawing MO06.

Piping Line Specification, Standard 15737-2-P-001.

.3 Detailed System Description

<321

Process System Flowpaths (See Reference 1.2.1)

The SDS monitor tanks, SDS-T-1A and SDS-T-1B, collect processed
water from the SDS "cation" sand filters. The effluent is routed
to the tanks via ceparate 1 1/2-inch influent lines, allowing the
capability for selection of either tank for filling operations.
Each influent line contains a motor operated isolation valve.
These valves, SDS-VOO2A and SDS-V002B, automatically isolate their
respective tank when the level transmitter for the associated tank
senses a high liquid level. Hand switches associated with these

valves are provided for remote manual operation.



Manually operated valves, SDS-V025A and SDS-V025B, provide
redundant isolation when used in conjunction with the above noted

valves, SDS-VOO2A and SDS-V0028.

Monitor tank overflow and drain line piping is routed to an
existing floor drain at el. 305'-0" of the fuel handling building
(Ref. 1.2.3). The floor drain is routed to the auxiliary building
sump via the existing auxiliary building drainage system. Vents
from the monitor tanks are routed to the interior of a fuel
handling building H and V system exhaust duct in the mode! room

(Ref. 1.2.4 and 1.2.21).

Monitor tank transfer pumps, SDS-P-1A and SDS-P-1B, take suction
directly from the monitor tanks. Transfer pump suction piping is
Z-inch diameter and allows selection of either tank as the source
of water. Isolation valves SDS-V026A, SDS-V026B, and SDS-V003 are
provided on the crossover iine of the pump suction piping to permit
the correct monitor tank/transfer pump alignment to be selected.
The crossover line is also equipped with a demineralized service
water system tie-in (Ref. 1.2.19) to provide the capability for
flushing system piping. Each transfer pump suction line is
equipped with a wye-type strainer, SDS-S-1A and SDS-S-18 (for

system start-up only), and a pressure test connection.



Transfer pump discharge piping is 2 inches in diameter and allows
selection of either pump for water delivery functions. ODischarge
piping is equipped with a !ocal pressure gauge and a pressure
transmitter for remote indication. From the pumps, a 2-inch main
discharge header is routed through the fuel handling building and
auxiliary building, into the Unit 1/Unit 2 corridor and to the
processed water storage and recycle system interface vaive,
PH-V033. The main discharge line alsc contains a flow totalizer, a
2" spare capped connection, a return line to the RCS manifcld in
the Fuel Handling Building, and a bypass line to the EPICOR II
system in the Auxiliary Building just prior to the Unit 1/Unit 2

corridor.

A1 1/2-inch recirculation line is routed from each pump discharge
to the munitor tanks. Correct valve lineup will allow selection of
either pump to recirculate to either tank. Sample lines are routed
from each recirculation line to a sample sink adjacent to the
pumps. Ffrom the sample sink, the effluent is directed to an
existing floor drain at el. 305'-0" of the fuel handling building.
Sample flush lines wnich direct flow directly to the existing floor
drain are alsc installed to allow flushing of the sample lines

prior to taking a sample.
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Major System Components

Monitor Tanks (See Table 1)

Two 12,000-gallon monitor tanks (SDS-T-1A and SDS-T-1B) are located
at el. 305'-0" of the fuel handiing building in an area known as
the "model room." The tanks are non-Seismic Category I. A
structural restraint system is provided to prevent their collapse
in order to protect the structural integrity of the fuel handling
building during a seismic event. The structural restraint system
consists of steel framework for bracing the upper portion of the
tanks, along with anchc bolts and hold-down lugs for supporting
the base. Mixing of the liquid within the tanks is accomp!ished oy
pump recirculation. A mixing eductor system capable of
recirculating the equivalent of three tank volumes in approximately
3 hours is used in each tank to provide representative sampling
capability. The eductor system consists of a single 1 1/2-inch
Schutte and Koerting Co. Type 268 eductor and associated piping and

supports.

Monitor Tank Transfer Pumps (See Table 2)

Monitor Tank transfer pumps, SDS-P-1A and SDS-P-1B, located at el.
305°-0" of the fuel handling building, are single-stage horizontal
centrifugal types with mechanical seals and plugged casing drains.
Pump casings are manufactured of ASTM A 296, Grade CF8M. stainless

steel.



m

Motors for the pumps are supplied with electrical service from the

480-volt power distribution panel POP-6A (circuits 8 and 10).

Process Svstem Design

The system design temperature range is 40-120 F. The maximum
operating pressures of the system piping and valves are provided in

References 1.2.5.

Piping is fabricated and installed in accordance with ANSI B3l.1,
Power Piping Code. System piping and valves are manufactureg of

stainless steel.

Svstem Performance Characteristics

The flow rate of the influent to the monitor tanks from SDS ranges from 5
to 15 gpm. This infiuent flow rate is determined by the number c¢f SDS

Zeolite trains (one/two) in service.

During recirculation the transfer pump recirculation rate to the tanks is

about 60 gpm.

The effluent transfer rate from the monitor tank is controlied by the
pump discharge throttle valve and also depends on the discharge path. In

.he case of the processed water storage tanks the maximum flow rate
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(unthrottled) is between 80 to 90 gpm. When the effluent is transferred
to the Epicor Il system for further processing the flow rate is limited

to a nominal valve of 10 gpm.

The normal operating pressure range (unthrottled) at the discharge of the
transfer pumps is appproximately 40 to 60 psig. Discharge pressure
varies in this range with the water level in the monitor tanks and the

discharge path being employed.

System Arrangement (See Reference 1.2.2)

The monitor tanks and monitor tank transfer pumps are located in the
northwest corner of the fuel handling building, at e!. 305'-0" (as shown

on Reference 1.2.2) in an area known as the "mode!l room."

Tanks are mounted vertically, and are located 11 feet apart between
centers. A 20-inch manwav on the side of each tank provides personnel

access for surveillance, inspection, and maintenance purposes.

Space is provided around the tanks and pumps for future shielding if
required. Curbing is also provided around the tanks and pumps to retain

spills.
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Controls for the monitnr tank transfer pumps are provided at local

control panel SDS-LCP-1 (described in Section 1.6.1), and at local
starters SDS-STR-1 and SDS-STR-2 (described in Section 1.6.15). Controls
for the monitor tank inlet motor operated isolation valves, SDS-VO02A and

SDS-Y002B, are provided at iocal control panel SDS-LCP-1.

Instrumentation and Control

Local Control Panel

The primary control for the system is accomplished from local panel
SDS-LCP-1, located at el. 347'-6" of the fuel handling building.

Devices mounted on this pane! include the following:

a. Indicators for the liquid level in the monitor tanks and the

discharge pressure of the transfer pumps.

b. Hand switcnes and indicator lights for the motor operated

isolation valves.

€. Hand switches and indicator lights for the monitor tank

transfer pumps.

d. Monitor tank/transfer pump selector switch.
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.6.4

Local control panel SDS-LCP-2, located at el. 305'-0" of the fuel
aandling building, is equipped with level indicators for the

monitor tanks.

Annunciators

Alarms for high/low tank level are included on the SDS annunciator
panel, located at el. 347'-6" of the fuel handling building. An
additional high level alarm is provided for each tank on panel

SPC-PNL-3, located in the main control room.

Level Transmitters

Differential pressure transmitters (SDS-LT-1 and SDS-LT-3) are
provided to measure the liquid level in the monitor tank: Their
output is transmitted to the level indicators described in Section
1.6.4 and the level switches described in Section 1.6.5. Their

output signal is 4-20 mA dc for a range of 0-400 inches H,0.

Level Indicators

Monitor tank level indicators, SDS-LI-1 and SDS-LI-3, are provided
on local control panel SDS-LCP-1. Monitor tank level indicators,
SDS-LI- 1A and SDS-LI-3A, are provided on local control panel
SDS-LCP-2. The input signal from each level indicator is 4-20 mA

dc and their scale is 0-400 inches H,0.



1.6.5 High/Low Level Switches

A dual-setpoint electronic bistable switch is provided in each
monitor tank level transmitter loop. The instrument tag numbers
are SDS-LSHL-1 and SDS-LSHL-3. The high setpoint (high level) will
trip the asgociated moritor tank inlet motor operated valve
(SDS-VOO2A or SDS-VOO2B) and actuate alarms on the main control
room on panel SPC-3, and on the CN annunciator panel described in
1.6.2. The low setpoint (low level) will trip or lock out the
aligned transfer pump and activate an alarm on the CN annunciator
panel. (This window is common for both the high and low level
alarms.) The bistables are located in local control panel

SDS-LCP-1.

1.6.6 Position Indicators

Position indicator lights, SDS-KL-1 and SDS-KL-3, are provided for
the monitor tank inlet motor operated isolation valves (SDS-VOO2A

and SDS-V002B) on control panel SDS-LCP-1.



1.6.7 Hand Switches

Hand switches, SDS-KHS-1 and SDS-KHS-3, and SDS-KHS-5 and SDS-KHS-7
are provided, respectively, for the following components on local

control panel SDS-LCP-1:

a. Monitor tank inlet motor operated isolation valves.

b. Monitor tank transfer pumps.

In addition to the hand switches indicated above, selector switch
SDS-KHS-11, located on control panel SDS-LCP-1, is provided to
choose the correct monitor tank/transfer pump alignment.

Local hand switches (SDS-KHS-5A and SDS-KHS-7A) are provided for
the transfer pumps on their respective local starters described in

Section 1.6.15.

1.6.8 Pressure Test Connections

The suction line of each transfer pump is equipped with a pressure

test connection to verify pump performance.



1.6.9

1.6.10

1.6.11

Pressure Transmitters

Pressure transmitters (SDS-PT-9 and SDS-PT-10) are provided on the
discharge of the transfer pumps to sense pump discharge pressure.
Their output is transmitted to the pressure indicators described in
section 1.6:11. Their output signal is 4-20 mA dc for a range of
0-100 psig.

Pressure Indicators

Transfer pump pressure indicators, SDS-PI-9 and SDS-PI-10, are
provided on local control panel SDS-LCP-1, described in section
1.6.1. Their input signal is 4-20 mA dc and their scale is 0-100

psig.

Pressure Gauges

The discharge lines of the transfer pumps are equipped with

pressure gauges SDS-PI-6 and SDS-PI-8. Their range is 0-100 psig.



1.6.12
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1.6.14

Flow Totalizer

The common transfer pump discharge header is equipped with a flow
totalizer, SDS-FM-13, to meacure the quantity of liquid discharged
from the system. Since the totalizer can be reset to zero, a batch
may be discharged and the guantity recorded by the operator. The
totalizer can then be rezeroed for an enéuing water transfer

operation.

Instrument Racks

Instrument racks are provided for transfer pump discharge pressure
instrumentation. The instrumentation for transfer pump SDS-P-1A is
located on racx SDS-R-1 and the instrumentation for transfer pump
SDS-P-18 is located on rack SDS-R-2. The instrument racks are

located at el. 305'-0" of the fuel handling building.

Local Starters

Local starters, SDS-STR-1 and SDS-STR-2, are provided to control
the monitor tank transfer puinps. They are located at el. 305'-0"

of the fuel handlina buiiding.






Monitor tank vents are routed to the interior (no physical connection) of

a fuel handling building H and V system exhaust duct to ensure that the

tritium concentration in the model room is ALARA.

The monitor tank overflow and drain lines, and the sample sink drain line

are routed to an existing floor drain in the fuel handling building.




2.0 SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS

The monitor tanks are provided with level transmitters (described in
Section 1.6.3) to sense either a high or low liquid level. If a high
l1iquid level condition exists, the monitor tank inlet motor operated
valve will cleose and alarms will 2nnunciate on the main control rocm
panel, SPC-3, a«ud on the CN annunciator panel described in Section

1.6.2. If a low liquid level condition exists, the aligned transfer pump

will trip and an alarm will annunciate on the CN annunciator panel.

The high level setpoint and the low leve!l setpoint are 364 inches and 16

inches, respectively, from the bottom of the tank.

System operators should be aware of the liquid level in the tanks by
observing the level indicators located on the control panels described in
Section '.6.1. Tank level indications are based on a zero reference at

the actual tank low point.

Operators should also be aware of the monitor tank/transfer pump
alignment during pumping operations and the position of motor operated
isolation valves (SDS-VO0O2A and SDS-V002B) located on the 347' elevation
of the Fuel Handling building in the vicinity of the "B" Spent Fuel Pool

on the influent lines to the tanks.




Operation of the monitor tank transfer pumps shall be in accordance with
Reference 1.2.26. To avoid excessive water velocities. transfer pumps
shall not be operated simultaneously unless at least one pump is

operating in the recirculation mode.



3.0 OPERATIONS
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Initial Fill

Prior to filling the preselected tank, the tank vent and drain system

must be operable and the proper valve lineup selected.

Prior to initial transfer pump operation. the high point vents must be

opened to enable air trapped in the system piping to escape.

To avoid contamination or fouling of the flow totalizer., SDS-FM-13,
system piping must be thoroughly flushed prior to initial totalizer

installation.

Startup

When the monitor tank filling process has been secured, the proper valve
lineup (See Ref. 1.2.1 for correct valve lineups during various modes of
operation) must then be selected on the suction and discharge sides of
the pumps. This includes the recirculation line associated with the pump

selected.

Administrative controls must be used to verify the correct valve lineup
prior to pumping operations and to ensure that valves are not

inadvertently closed during water cdelivery operations.



Basket screens from each transfer pump suction line strainer (SDS-S-1A or

SDS-S-1B) should be removed after initial system cleaning (flushing).

3.3 Normal QOperation

331 Batch Mode

In this operational mode, one of the two monitor tanks are filled
with SDS processed water in batch sizes of approximately 12,000
gallons. The selected monitor tank rate of filling is determined
by the number of SDS Zeolite Trains (one or two) in service and

will range from 5 to 10 gpm.

After one monitor tank has received a batch, it is isolated and the
contents recirculated, the associated sample line purged, and the

effluent sampled.

Based on the results of the sample, the tank contents are either
transferred to a processed water storage tank for storage and
reuse, the RCS manifold for recycling through the SDS. or to the

Epicor II System for further polishing.

Hhile one tank is being recirculated, sampled, and transferred, the

second tank is available to receive effluent from the SDS.




3.4

£ e g Continuous fFeed Mode

The continuous feed mode employes the monitor tanks as surge tanks
between the SDS ano Epicor II systems. In this mode processed
water flows into the monitor tanks from the SDS and is pumped to
the Epicor II System for further processing. This is done in a

fashion that maintains flow rate in and out of the tanks identical.

3.3.3 Bypass Mode

In the Bypass Mode, effluent from the SDS is sent to either the
Reactor Coolant Bleed Tanks or Miscellaneous Waste Storage Tank
thus bypassing the monitor tanks from the processing stream. The
monitor tanks are then employed as a source of flush water to

support SDS Operations.

Shutdown

Flow to a monitor tank may be discontinued by shutting the associated
manually operated valve, SDS-V0258 or SDS-V0258, or the associated motor
operated valve, SDS-VOO2A or SDS-V002B. The SDS feed pump in operation
must also be shut down or its flow directed to either the reactor coolant

bleed tanks or Miscellaneous Waste Storage Tank.
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3.6

3.7

Draining

The monitor tanks are equipped with an externally sloped bottom (1/4 inch
per foot) to provide the capability to drain the full contents of each
tank to the existing drainage system.

Transfer pumps are equipped with plugged casing drains.

The 2-inch process line to the processed water storage tanks contains a

low point drain.

Refilling

Prior to refilling the preselected tank, the tank vent and drain system

must be operable and the proper valve lineup selected.

Infrequent Operations

Redundant transfer pumps are provided. Therefore, with one pump out of
service, the other transfer pump may be used for pumping operations.
This operation requires that the monitor tank/transfer pump selector
switch, SDS-KHS-11, be placed in the proper position and the isolation

valves located on the transfer pump suction piping be properly aligned.



3.8 Transient Operations

If a loss of power transient ue;e to occur, motor operated isolation
valves SDS-VO02A and SDS-V002B would fail as-is. Therefore, if a loss of
power transient were to occur while a monitor tank is being filled, the
motor operated isolation valve (SDS-V002A or SDS-V002B) associated with
the tank being filled, would fail in the open position. This would
increase the possibility of overflowing the tank being filled. However,
loss of system power would cause pressure in the line from the post
filter to the monitor tanks to go negative and open the automatic syphon
breaker. This will 1imit additional monitor tank filling to the contents

of the fill line.

During a loss of power transient, operator action should involve manual
isolation of the monitor tanks. A loss of power transient would also

interrupt monitor tank transfer pump operation.
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4.1

4.3

CASUALTY EVENTS AND RECOVERY PROCEDURES

Casualty Events

Possible system casualty events include the following:

a. System leakage

b. High radiation level

Design Feature to Mitigate Effects of Casualty Events

Liquid retention curbing is provided around the tanks and pumps to retain

spills caused by a localized system leakage.
The system is designed with the capability to recycle batches to the SDS
system (RCS manifold) if necessary to maintain the radiation zone limits

set for the mode! room.

Recovery Procedures

Recovery from a system leakage casualty event would involve isolation of
the leak and collection of the spill. Recovery from a high radiation
casualty event would entail transferring the effluent to the RCS manifold

for reprocessing.
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MAINTENANCE

Maintenance Approach

The submerged demineralizer system feed and monitor tank system is a
temporary recovery system and, therefore, no major maintenance program is

required.

Redundant transfer pumps, and a demineralized service water system tie-in

for flushing system piping, are provided to facilitate maintenance.

Corrective Maintenance

[f repair welding is done to any part or comnoneﬁt of the system it will
be done in accordance with the procedures used for initial construction.
The specific part or component shal!l be isolated, drained, repaired, and
hydrotested for the regquired amount of time and pressure. After
hydrotest procedures have been completed, the part or component shall

receive final flushing with demineralized water.

Transfer pump corrective maintenance shall be in accordance with |
|

Reference 1.2.26.

Preventive Maintenance

Transfer pump preventive maintenance shall be in accordance with

Reference 1.2.26.




5.4 Inservice Inspection

The system has no formal inservice inspection program.

Manway§ are provided on each monitor tank to provide the capability for

personnel access..



6.0 ACCEPTANCE TESTING

Monitor tanks are shop hydrostatically tested in accordance with the

requirements of Reference =206

System piping and-valves are field hydrostatically tested in accordance

with the requirements of Reference 1.2.5.

Acceptance testing shall be in accordance with GPUNC procedures.




APPENDIX A
TABLE 1

SDS MONITOR TANKS

Tank Details

Identification SDS-T-1A through SDS-T-1B
Manufacturer Buffalo Tank

Number Installed Two (2)

Capacity - Gallons 12,000 Gal. Each
Instaliation Vertical

Outside Diameter/Height, ft. in. ' il o ety 0 o

Shell Material Stainless Steel (304 L), SA-240
Shell Thickness, In. 3/16 Inch

Design Temperature, °F 40-120°F

Design Pressure, PSIG Atmospheric

Corrosion Allowance, In. None

Design Code API-650, Appendix ]

Code Stamp Required API-630, Appendix J



APPENDIX A

TABLE 2

SDS MONITOR TANK TRANSFER PUMPS

Pump Details

Identification

Noun Name

Manufacturer

Mode! No.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Total Dynamic Head
Shutoff Head

Design Temperature

Shaft Seal

Lubricant

Motor Details

Manufacturer

Typa

Enclosure

SDS-P-1A and SDS-P-1B

Monitor Tank Transfer Pumps

Goulds Pumps Inc.

3196 ST AA

Single Stage Horizontal Centrifugal
Stainless Steel

3500 RPM

50 GPM

L B 1R 5% o

116 Ft.

500°F

Mechanical - Single unbalanced type

0il

Reliance
P (Induction)

oDP




APPENDIX A
TABLE 2

SDS MONITOR TANK TRANSFER PUMPS

(Cont'd)
Rated Horse Power : 5 HP
Rated Speed 3405 RPM
Insulation class B
Lubricant/Coolant Grease/Air
Service Continuous duty
Power Reguirements 460 Volts, 3 Phase 60 Hz, 6.6 Amps

Power Source SDS-STR-1 and SDS-STR-2



Appendix No. 15
to
Submerged Demineralizer System

System Design Description

Title

SDS Off Gas Filters




Filter Details

Type

Number Installed
Manufacturer
Installation

Dimensions

Resistance (clean?
Efficiency (clean)
Frame

Filter Media
Separator

Gasket

Design Code

APPENDIX NO. 15
ROUGHING FILTER

Dustfoe G-Series

One (1)

MSA

Horizontal

24 In. High/24 In. Wide/11 1/2 In.
Deep

0.30" W.G. Max at 1000 CFM Capacity
60-65 percent NBS

16 Ga. C.S. Cad Plated

Glass Fibers

Aluminum .0015 THK

Sponge Neoprene

UL 90C Class | Approved and Labeled



Filter Details

Type

Number Installed
Manufacturer
Installation

Dimensions

Resistance {(clean)
Efficiency (clean)
Frame

Filter Media
Separator

Gasket

Design Code

APPENDIX ND. 15

HEPA FILTERS

HEPA

Two (2)

MSA

Horizontal

24 In. High/24 In.Wide/11 1/2 In.
Deep

1.00" W.G. Max at 1000 CFM Capacity
»99.97 percent (DOP) at 0.3 micron
18 Ga. C.S. Cad Plated

Giass Fibers

Aluminum .0015 THK

Sponge Neoprene

UL 586 Approved and Labeled



APPENDIX NO. 15
CHARCOAL ABSORBER

Filter Details

Type : Sure-Sorber

Number Installed One (1)

Manufacturer MSA

Installation Horizontal

Dimensions 24 In. High/24 In. Wide/11 1/2 In.
Deep

Res’stance (clean) 1.00" W.G. Max at 1000 CFM Capacity

Efficiency (clean) »99.97 percent (Freon [I)

Frame Stainless Steel, Type 304

Filter Media Charcoal

Separator None

Gasket Sponge Neoprene

Design Code AACC Standard CS-8
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Title
Liner Recombiner and

Vacuum Qutgassing Systém



1.0 INTRODUCTION

|2

(38 )

System Functions

The TMI Vacuum Qutgassing 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
removed in order to retard the production of hydrogen and oxygen

gas due to radiolvsis.

References

Ex 25 Catalyst Recombiner and Vacuum Qutgassing Svstem Safety
Evaluation

1.2.2 SDS System Description

F2:3 SDS TER

il | TMI-2 Recovery QA Plan

Summary Description of the System

The TMI Vacuum Outgassing and Drying System is a temporary system
located on the southwest corner of the new fuel storage pit cover

(SDS operators platform). Thiz system is classified as I.7.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 Vacuum 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 pump discharge. A knockout drum located upstream of the

suction filter protects the pump from slugs of water.

A diaphragm 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 accomplished 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 fle» hose then

to the vacuum system piping.

System Performance Characteristics

The vacuum system is capable of generating an ultimate vacuum of
0.1 mm Hg absolute or better when cperating with room temperature
suction consisting of nitrogen, air, or water vapors. or a
combination of these gases wnile discharge pressure is held at « |

psig.



The compressor is capable of continuous room temperature operation
at 10 to 20 mm Hg with pure water vapor as the suction, anc with a
bailast flow of less than 2 CFM of dry air to protect the pump from
moisture contamination of the lubrication system. The vacuum
system contains a knockout drum with IevelAindication in order to
protect the vacuum pump from slugs of water. On a high level
alarm, 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 SDS
offgas system. A means of sample taking is provided via a smal!
sample pump and removable sample cyclinder. SDS vessels can be
backfilled with argon or nitrogen for sample taking or other

operations.

System Arrangement and Interfaces

The TMI Vacuum Qutgassing and Drying System is located on the
347'-6" elevation of the THI Unit II Fuel! Handling Building. The
main equipment is contained on a skid 16" wide, 48" long. and 65"
high. All the equipment and instruments to support the vacuum
system operation are located on this skid. Piping for SDS vessel
interface runs to the SDS dewatering station and connects via a

flex hose to the outgassing tool.



The Qutgassing 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.

Recombiner 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.

|l Vacuum System Interfaces at Other System

1.5.1.1  Electrical

Yacuum System power is suppl.ed from terminal box CN 141
which is powered from misceilaneous power panel MP-CN-2
located on the 347' eievation of the Fuel Handling
Building. This is the only power supply regquired for

system operation.
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Instrument Air

The vacuum system instrument air is tied into the SDS

supply along the north pool curb down stream of [A-V-175.
HVAC
The vacuum system exhaust ties into the SDS offgas system

at the 3/4" threaded nipple which originally contained

temperature indicator CN-TI-VAO3.

System Design Requirements

General Design Requirements

The design basis considers the guidance in the foilowing

documents:

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143,

1565112 UCS: NIR.C- Reg: Guide 1.140;

1.6.1.1.3 U.S.N.R.C. Reqg. Guide 8.3,

1.6.1.1.4 U.S. Code of Federal Regulations 10CFR20

Appendix B, and




1.6.1.1.5 U.S. Code of Federal Regulations 10CFRSO as

imposed by Reg. Guide 1.143.

The process shall function in such a manner as to limit
releases to the environment and limit plant personnel
exposure levels to levels which are "as low 2s reasonably
achievable" in accordance with 10 CFR Part 50, 10 CFR
Part 20, Regulatory Guide 8.8, and TMI-II Recovery

Technical Specifications.
System performance shall be capable of operaticn at
approximately 20 mm of mercury for extended periods of

time while removing water at rates up tc 22 1bs. per cay.

Piping Design Regquirements

Piping is designed to the requirements of AMSI 8 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 vacuum system skid utilizes schedule 80

pipe. The too! and manifold interconnecting pipe is

schedule 40.




Upstream piping is nominally 1 1/2" to maximize the rate

of water vapor removed from the SDS iiners. Downstream

piping is nominally 1".

Filter Requirements

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 sampl!e pump) and one

after filter.

A long handle too! will be utilized to connect to the SDS

liner for initial bulk vacuum pumping.

LS AR




2.0 DETAILED DESCRIPTION OF THE SYSTEM

na

Components

rJ
—
—

Vacuum System Pumps

ra

L1.1.1 Main Vacuum Pump (CN-P-VS-01)

The main vacuum pump is located on the vacuum system
skid. It is an industrial rated vane type 0il lubricated
pump with a nominal displacement of 10 CFM and an

ultimate vacuum capability of approximately 5 x 10’ mm

Hg. The pump will operate continuous!y in the range of
20 mm Hg which is anticipated that the bulk of the
operation will take place. The pump is provided with an
external ballast line containing a flow meter through
which it is poss'ble to flow up to approximately 2 SCFM
of instrument air. This feature assures that condensate
within the pump will not mix with and dilute the oil
causing loss of lubrication., The ultimate vacuum
capability of the pump cannot be reached with the bailast
line in place. The pump is controlled by a 15 amp
circuit breaker and an on/off switch. There is also a
selector switch to switch between the main vacuum pump
and the sample pump (CN-P-VS-02) to avoid simul taneocus
operation. Pump operation is automatically cut-off if a

high level alarm (CN-LS-VS-02) is actuated.
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Sample Pump (CN-P-VS-02)

The sampie pump is located on the vacuum system skid in
paralle! with the main vacuum pump. This pump is a
diaphragm type pump capable of operating at a moderate
vacuum. It has a displacement of .25 CFM. This type of
pump was chosen to assure that samples will not be
contaminated. Samples cannct be obtained during vacuum
pumping since the sample pump is not rated for the vacuum
of the'main pump. Liners will be backfilled with a
carrier gas (argon or nitrogen) in order to obtain a

sample.

Vacuum System Tanks

Suction Knockout Orum

The main inlet piping to the vacuum system skid contains
a small tank or knockout drum. 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 thé tank. An indicator light
will illuminate in this condition. Should water liquid

level continue to rise, the main vacuum pump 15
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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 uniikely event a slug of cont: rated

liquid enters the drum.

There is a drain at the base of the knockout drum for

removing liquid if required.
Filtration Units
Main Suction Filter (CN-F-VS-01)

This fiiter is located between the knockout drum and main

1

vacyum pump. Filter elements are approximately 2 5/8
inches 0D by approximately 10 inches long. Thé filter
housings are carbon steel with nickel lining. Filter
cartridges are rated at .2 microns nomipal. One inch of

shielding i3 provided on this filter.
After Filter (CN-F VS-02)

The filter downstream of the main vacuum pump is of
lighter construction, with housing of stainless steel.
The filter element has the same dimensions as the suction
filter, however, is a speciai coalescing filter designed

specifically to remove traces of oil from the stream. it
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has a .9 micron nominal rating. The filter housing is

equipment with a drain in order to remove condensate.

Sample Suction Filter (CN-F-VS-03)

This filter and housing is exactly the same as the main

suction Tilter.

Vacuum System Tool

The vacuum system tool is a long handled tool constructed
of stainless steel. Its function is basically the same
as the SDS Hansen connect/disconnect tocols presantly used
for SDS operations. The function of the tool is
two-fold: First, it provides the means for vacuum pumping
at a maximum flow rate while assuring that at least
minimum 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 internal atmosphere. This is
accomplished 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.

- 11 -
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The tool contains a female Hansen fitting on the bottom
for attachment to SDS liners. A 1 1/2 inch pipe then
runs up to the water surface with a couple bends to
prevent ragiation streaming. The tool then branches into
a male Hansen for attachment to the vacuum system and an

opening to the atmosphere.

Sampling System

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 sample cylinder. Before a sample can be
drawr, the SDS liner must be brought up to atmospheric
pressure via the argon/nitrogen supply, by venting to
atmosphere or by bdackfilling with 1n§trument air. The
pump motor is electrically interlocked with the main pump
motor so that simultaneous operation of pumps is

prohibited.

Instrument Air System

The piant instrument air is utilized mainly as ballast
flow through the main vacuum pump to preclude
condensation in the pump oil. The ballast flow is
controlled by a needle valve (CN-V-VS-444) and the flow

rate is read off CN-FI-VS-02. Instrument air can also be

|
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used to backfill the vacuum system piping and/or SDS

liner peing pumped.

Inert Gas Supply

The vacuum 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.

Instruments, Controls, Alarms, and Protective Devices

Instrumentation and Controls

Vacuum system instrumentation consists of upstream
vacuum/pressure gauges and downstream pressure gauges.
The main vacuum instrumentation consists of two vacuum
pressure transducers one in the knockout drum
(CN-PT-VS-01) for monitoring pressure upstream of the
suction filter and the other (CN-PT-VS-02) downstream of
the suction filters. Both instruments readout on
CN-PI-VS-08 which has a digital display and a selector
switch to choose between the two. The range of the
instruments is .0! to 100 mm Hg. They will be used to
monitor upsiream pressure during system operation and

also to determine change-out of the suction filter.

WL B 1



There are other upstream gauges which are vacuum/pressure
type reading from 0-30 inches of mercury and 0-30 psig.
They are located on the vacuum manifold and at the
dewatering station vent connection. Their function is to
provide a means to moniter pressure of the vacuum pumped

vessels once they are isolated.

Downstream of the pump at the after filter there is a
pressure differential gauge to determine after filter
change-out and a pressure gauge utilized to check the
downstream pressure and set the backpressure regulator

when required.

The instrument air system has a.pressure gauge
(CN-PI-V5-07) and a pressure switch (CN-PS-VS-01). The
pressure switch is connected to an audible alarm and a

panel light. 1Its set pressure is five psig.

The knockout drum contains two level switches
(CN-LS-VS-01 low level and CN-LS-VS-02 high level) which
ingicate the presence of liquid in the drum. On low
level (about three inches of water), a light on the
instrument panel illuminates. On high level (about
halfway up the drum), the main vacuum pump will be

automatically cut off.

o I e
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The vacuum system controls consist of a 15 and 2 amp
circuit breaker, a selector switch to choose either the
main vacuum pump or the sample pump, and a motor starter

switch for each pump.

Alarms

Knockout Drum Level

The Knockout Drum contains low level and high level
indication. The low level indication is a light on the
instrument panel which will illuminate upon approximately
three inches of liquid in the knockout drum. The high
level alarm will cut off the main vacuum pump upon
approximately half of the knockout drum filling with

liquid.

Loss of Instrument Air

Loss of instrument air will trigger an audible alarm on
the instrument panel while at the same time switching off
the light indicating instrument air pressure. No

automatic action is performed.

18 4




3.0 VACUUM SYSTEM MODES OF OPERATION

3

Main Vacuum Pumping

3.1

el

Al

ny

System Start-up

Normal system start-up will require that the SDS Offgas
System is operating before the vacuum system is started.
0il in the main pump is always checked prior to start-up

and during operation to preclt » lubrication problems.

Vacuum System Operation

Once the main vacuum pump is- started and the system
begins to operate, little operator attention is

required. Oil level and filter delta pressures will be
pericdically monitored to assure readings are in the
normal range. Also periodic adjustment of the ballast
flow or bypass flow may be required to keep moisture out
of the pump oil and the after filter. Bulk pumping will
be accomplished through the 1 1/2 inch line on the vacuum
tool. MWhen water levels have decreased sufficiently, the
recombiner catalyst will be added to passify the

H:/0. gas generation.

TR



<5 i Vacuum System Shut Down

Once the spent SDS liner is pumped sufficiently, the

system can be shut down and disconnected from the liner.

4.0 ABNORMAL OPERATING CONDITIONS AND EMERGENCY EVENTS

4.1

4.2

4.3

Loss of SDS QOffgas System

In the event that the SDS Offgas System is lost, the vacuum system

will be shut down by operator action.

High Level in the Knockout Drum

If for any reason liguid does enter the knockout drum and get to
high level, the main vacuum pump will be automatically cut off. In
order to prevent this occurrence, each and every liner that is
scheduled for vacuum drying will first be redewatered as a

requirement in the operating procedure.

Loss of Instrument Air

The vacuum system only requires air to preclude moisture from
condensing in the main pump. In the event air is lost, the system

will be shut down by operator action.

) i A




5.0

6.0

4.4 Loss of Power

System operation will be automatically terminated during a loss of

power incident.
MAINTENANCE

The vacuum system has been designed and components chosen such that
maintenance is required only for filter change-out and main vacuum pump

cil addition or change.

ACCEPTANCE TESTING

The vacuum system testing can be broken down into three general

categories:

5 Construction testing
ol "Cold" functional

3. "Hot" functional

6.1 Construction Testing

Construction testing will consist of a pneumatic test of the

upstream piping installed for connecticn to the vacuum system skid.



6.3

6.4

"Cold" Functional Testing

The vacuum system will be attached to an unspent SDS liner and the
system will be started for normal operation. System performance
will be checked aiong with instruments aﬁd controls to determine
the set points. Also, this will be a tryout for the operating

procedure.

"Hot" Functional Testing

This test will utilize a radiocactive SDS liner hooked to the vacuum
system for normal 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

Testing required after any system pressure boundary work will be at
the service pressure of the system unless engineering requires

other pressures or conditions.

PR I




Vacuum System Drawing List

1. HWestinghouse Hanford Co. Drawings

H-3-48562 Rev. 2 TMI Vacuum Qutgassing and Drying System

4 sheets

H-3-48563 Rev. 1 TMI Vacuum OQutgassing and Drying System

2 sheets Manifold

H-3-48564 Rev. 3 TMI Vacuum Qutgassing and Drying System
Interface

H-3-48566 Rev. 3 PEID - TMI Vacuum Qutgassing and Drying
System

H-3-48567 . Rev. 2 TMI Vacuum Qutgassing and Drying System
Knockout Drum

H-3-48568 Rev. 1 TMI Vacuum OQutgassing and Drying System
irame

H-3-48569 Rev. | TMI Vacuum Qutgassing and Drying System

2 sheets Lead Shielding

H-3-4B8570 Rev. 2 TMI Vacuum Qutgassing System Electrical

2 sheets

H-3-48582 Rev. 2 TMI Vacuum Outgassing System Electrical

Enclosure }

2. Rockwell Hanford Operations Drawing

H-2-80231 Catalyst - Loading/Vacuum Qutgassing
Tool

3. GPUN Drawing

2D-950-21-003 Rev. 0 PLID SDS Liner Vacuum Qutgassing and
Drying System
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Vacuum System Pumps

ra

Pump Details
Identification
Noun Name
Manufacturer

Model Number

fype

Standard Material Designation

Rated Speed
Rated Capacity
Lubricant

Motor Details

Manufacturer
Type
Rated HP

Rated Speed

Lubricant/Coolant

Power Requirements

Power Source
Pump Details
Identification
Noun Name
Manufacturer
Model Number
Type

Rated Speed

CN-P-VS-01

Main Yacuum Pump
Lammert Sargent Welch
Labine 10310-B

2 Stage Vain Type
Cast Iron

1140 RPM

10 SCFM

0il

Franklin Elec.
N/A

3/4a

1125 RPM

Air

115 VAC

Vacuum System Instrument Panel

CN-P-VS-02
Sample Pump
Gast MFG. CORP.
DOA-P102-AA

Diaphragm




Rated Capacity
Lubricant

Motor Details
Manufacturer

Type

Rated HP

Rated Speed
Lubricant/Coolant

Power Requirements

Power Source

.25 SCFM

None

N/A
N/A

1/8

Al
120 VAC

Vacuum System Instrument Panel
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VACUUM SYSTEM FILTERS

1)

Identification
Manufacturer/Mode!

Shell Material

Design Pressure/Temperature
Filter Rating

Cartridge

Identificaticn
Manufacturer/Model

Shell Material

Design Pressure/Temperature
Filter Rating

Cartridge

CN-F-VS-01 and 03
"all/MEN-9001-G-24
Carbon Steel with Nickel Plating Inside
150 1bs/-20° to 225°F
.45 um

MCS-1001-UV

CN-F-VS-02
Pall/VCS-1001-G-160
304 Stainless Steel
150 1bs./-20° to 225°F
011 Cealescing

MDS-1001-SU




SDS VACUUM SYSTEM
INSTRUMENTS

SRR SET REMARKS
GPU # SERVICE LOCATION SUPPLIER MODEL SCALE POINT

CN-V-VS | Instrument Air Isolation Down Stream of Parker CPI 62-V6LJ-SS 3/8" Ball
400 Plant Valve Valve SS
IA-V-175

CN-V-VS | Vacuum System Outlet Isolation | Tie-in to Existing | WATTS REG. | Model LL 1" Ball
401 _SDS Offgas unit | Co. Lo Type SB501 o i i) -Valve S§.. -

CN-V-VS | Pressure Instrument Isolation Manifold Nupro SS-4-H-4 1/4" Globe
_ 402 AR e DU 0 S A Ol S TN SREGLENN (9 T A ] Coatpoudisies L b0 f S 0

CN-V-VS | Same Same Same Same Same

403 A MO b Ty S e e s s e R e e T

CN-V-VS | Same Same Same Same Same
404 NN A N3 Suli e E I e Sed Al Sl P o e R e e O 28

CN-V-VS | Vacuum Manifold Inlet Same Same SS-8-BH-TH 1/2" Globe
405 IR A L e 1) Sl o ) 203 SR e MR TNE S S8

CN-V-VS | Same Same Same Same Same

406 _ | i b R e e

CN-V-VS | Same Same Same Same Same

407 s, TS NI L L)) P SCT R S | e PO i

CN-V-VS | Same Same Same Same Same

408 Ut L A (R e SN e ol e g e G Sl [ieaaen VRS RE B2 R B AR
CN-V-VS | Same Same Same Same Same

409 e 1y 25 s i st e e et T e SRl e e IS s ek e Dl VB S R
CN-V-VS | Same Same Same Same Same
__4l0 D poniess s MU Sl A e e e e R G S AT e UL e =,




SDS VACUUM SYSTEM

INSTRUMENTS
— pls RS e e e a1t
AGRY oy e SERNICE: __LOCATION | SUPPLIER | ~ MODEL __ | SCALE | POINT |
CN-V-VS | Liner Inlet To Vacuum System Worcester 11/2 59661
411 Vacuum System Isolation g o L2, _Valve | RI13 1000 TS R
CN-V-VS | Atmospheric Isolation Same Saine Same
A AN R E A R e e . i el
CN-V-VS | Vacuum System Tool Isolation Same Same Same
A ¥ il il 2 el X b el DR s T o i
CN-V-VS | Liner Vent Hose To Vacuum Dewatering Station | Nupro SS-8-BH-TH
414 | System Isolation ST o Do, (s a0 DB e DA S
CN-V-VS | Knockout Drum Inlet Vacuum System Skid | Jamesbury 21-3600-MT
T < N S ol agsl P e i) (RTINSl e i el (Nl
CN-V-VS | Suction Filter Inlet Same Same Same
L Aer - s i it ok Santod :
CN-V-VS | Main Vacuum Pump.Inlet Same Same Same
4 TR e Bt e M T A T A 2 4 : 3 ap B Al s e B A St
CN-V-VS | Main Vacuum Pump Outlet Same Nupre SS-16C-4-1/3
418 | Check Valve S e i et e PR e detut el el B Tt b e v S S T
CN-V-VS | After Filter Inlet Same Jamesbury 21-3600-MT
0 2 St el e ) S U S S SO R e e -
CN-V-VS | After Filter Outlet Same Same Same
e, L I T R LA SR e L o Rl I (R i
CN-V-VS | Vacuum System Exhaust Pressure | Same Fairchild 10113 BP
421 | Regulator e I % Sl &

REMARKS

1 1/2" Ball
“Nalve 55 e

Same

Same

1 1/2" Globe
Valve 55

1 1/2" Ball
Valve SS -

Same

1" Ball
Valve 5% :us 3

1" Check
Valve SS

1" Ball
Valve S5

Same

3/8" Requla-
ting Valve




SDS VACUUM SYSTEM
INSTRUMENTS
> IREEERRR ) SET | REMARKS |
GPU # SERVICE LOCATION ;- . b SUPRLIER: |' . - /MODEL. b " SCACE _ I POINTHI: o o i
CN-V-VS | Sample Filter Inlet Vacuum System Nupro SS-8-BK 1/2" Globe
430 2L OSSR leR RRaR IS Tobl e : o L e Vaive 59T
CN-V-VS | Sample Pump Outlet Same Whitey 55-16-DKM4- 1/4" Angle
431 Fa-A Globe Valve
E S A o AL LW (10 : i st i < SR
CN-V-VS | Sample Cylinder Inlet Same Same Same Same
_432 e N v 1 s T 3 g
CN-v-VS | Sample Cylinder Cutlet Same Same Same Same
CN-V-VS | Sample System Outlet Same Same Same Same
434 SR SRR Phel a0 Il SN L= CufelBEt ) s S e B I R R
CN-V-VS | Sample System Outlet Same Kupro $5-8C-1/3 | 172 check
435 Check Valve . R B AR LDt RO 1 ANt RTal) St el e Ryt e ARt iAo 10,2 25, S I
CN-V-VS | Sample Pump Outlet Pressure Same Nupro SS-B-BK 1/2" Globe
s i sthunent TIOTREYONT Lo b iy S e e L L et Bl e Vollve S8 -
CN-V-VS | Sample Cylinder Bypass Same Same Same Same
437 . 1 s ade apde o T AL Sy S U RN MU {1t a0ty SMINE |1 SIS ML) LS I
\
CN-V-VS | Instrument Air Inlet To Same Jamesbury 21-3600-TT 1/2" Ball
AR O T e A A R e Tt 87 IRt o i SR BRSO (SRS o L L
CN-V-VS | Instrument Air Regulator Same Fisher 67AFR260 6 psig| 1/4" Pressure
441 Regulating
e SR SRR | T A R g iy TR oPlarsll S aie) oL 7 10 ey
CN-V-VS | Instrument Air Pressure Relief | Same Crosby JRU-C 20 psig| Pressure



_GPU # SERVICE e
CN-V-VS Instrument Air Inlet To Main
443 | Pump Gas Ballast (Rl A
CN-V-VS | Instrument Air Inlet To Vacuum
444 System Backfill
CN-V-VS Instrument Air Inlet To Main
445 Pump Gas: Balldast o o-sien R
CN-V-VS Instrument Air Inlet To Vacuum
446 | System Backfill iy
CN-V-VS Instrument Air Inlet To
LG LIRE e LBy o
CN-V-VS Instrument Air Inlet
448 | Knockout Drum =
CN-V-VS Instrument Afr Inlet To
449 Sample System Y
CN-V-VS Inert Gas Pressure Relief
450 RSB L S
CN-V-VS | Inert Gas Inlet To Knockout
= 45] Drum_ e il
CN-V-VS | Inert Gas Inlet To Vacuum
452 System Tool
CN-V-VS Inert Gas Inlet To Sample
ANl SYSRRMEL L o T

SDS VACUUM SYSTEM

INSTRUMENTS
o LOCATION - -1 " SUPPLIER MODEL
Vacuum System Part of N/A
M AT DRSS 180 3 5o 2 L S e
Same Part of N/A
CN-FI-VS-02
Same Nupro S5-8C-1/3
Same Same Same
Same Same SS-8-BK
Same Same Same
Same Same Same
T e B
Inert Gas Manifold | Crosby JRU-C
Vaccum System Skid | Nupro SS-8-BK
e e e o L s R TG S SR e e
Same Same Same
Same Same Same

e
SCALE POINT

"~ REMARKS

Needle Valve

Same

1/2" Check
Valve 55 -

Same

1/2" Globe
Valve S5

Same

Same

Pressure

| Relief Valve

1/2" Globe
uNElve .

Same
Same




e
GPU # [ SERVICE -~ -
CN-V-VS | Knockout Drum Pressure
460 Transducer Isolation ;
CN-V-VS | Knockout Drum Drain
461
CN-V-VS | Suction Filter Qutlet Pressure
462 | Indicator Isolation.
CN-Y-VS | After Filter Inlet PDI
W03 U RSOTRRNONT (- b e
CN-V-VS After Filter Qutlet PDI
464, .1 1solation - B
CN-V-VS After Filter Drain
465
CN-V-VS Instrument Air Pressure Switch
406 | ksolationy i il i Tl
CN-V-VS | Main Vacuum Pump 0il Fill
LA e i ey

SDS VACUUM SYSTEM

LOCATION

Vacuum System

. Skid

Same

Same

Same

Same

Same

INSTRUMENTS

~ SUPPLIER

Nupro

Same

Same

Same

Same

Hhitey

Nupro

Jamesbury

__SCALE

55-8-BK

Same

Same

SS-16-DKM4-
F4-A

§S-4-H-4

21-3600-TT

L

POINT

"~ REMARKS

1/2" Globe
Valve S5

1/4" Globe
Valve SS
i1/2" Globe
Valve SS

Same

Same

1/4" Angle
Globe
Valve 5SS

1/4" Globe

Valve 83 ool

1/2" Ball
Valve _



SDS VACUUM SYSTEM

INSTRUMENTS
ST SR ey FRGE g LT S e B! ol T SET 7 REMARKS =i
GPU # __ SERVICE _ A ~ LOCATION. - Y SUPPLEER. 1 - " MODEL - L - SCALEZ]} RORNICE o oimrihe suse)
CN-FI-VS| Instrument Air Inlet To Main Vacuum System AMETEK 20-7050 0-100% 2 SCFM| Flow
01 | Vacuum Pump Gas Ballast Flow | Skid_ St (RS O] S AOB oSN st 1) L6 1 S0 iy
CN-FI-VS| Instrument Air Inlet To System | Same Fisher & 10A1251-M-X 0-100% 4 SCFM| Same
02 Backfill Flow Forter
R S iR ek 3 S pe e s D R Ty P
CN-LS-VS| Knockout Drum Low Level Switch | Same De-Laval Kit 24577 N/A N/A Light on
VAR L AR A O N e S RS B R U RN 1 245 SERAERCIR IR A ehe= I T o et LT chane) - oot
CN-LS-VS| Knockout Drum High Level Same Same Same N/A N/A Main Vacuum
00 L lARNEeN o et S e A N e e e e S ol (e e L RS e
SST Diaphragm After Filter
CN-PI-VS| After Filter Differential Same Orange 1502-D6-1-C- | N/A N/A Changeout
;.01 1 Préssure Indicator _ ~ - - .} .. otk Research: !t M @BeL o o Dl nd s 0 e i Dl DR TRt kon
CN-PI-VS| Liner Vent Hose To Vacuum Dewatering Station | Same Same Same Same Same
OSARBICSYSEal FRUEE. - T TR R e b bkt S
CN-PI-VS| After Filter Effluent Pressure | Vacuum System Same J-4840 0-15 psig | Same Pressure
AR | S R o kA TGN o I e e e s ST e oy R A 1T [N




VALVE NO.
CN-V-VS-400
CN-V-VS-401
CN-V-VS-402-410
CN-V-VS-411

CN-V-VS-412
CN-V-VS-413
CN-V-VS-414A
CN-V-V5-414B
CN-V-V5-415

CN-V-VS-416
CN-V-VS-417

CN-V-VS-418

CN-V-VS-419

CN-V-VS-420

CN-V-VS-42]

CN-V-VS5-422-429

SIZE
3’8"

I I 4 2

1.2
1.1/72"
1/2°
/2"
V. 1/2*

1. w2
]ll

i
o
i
3/8"

Not used

SDS VACUUM SYSTEM VALVES

DESCRIPTION

Instrument air isolation
To Offgas Filter unit
Deleted

Vacuum outgassing tool
isolation

Catalyst addition isolation

Outgassing tool outlet
CN-PI1-VS-0SA root
CN-PI-VS-05B root

Tool to knockout drain
isolation

Knockout drum outlet

CN-P-VS-01 inlet from
suction filter

CN-P-VS-01 discharge
check

CN-P-VS-01 discharge
isolation

Compressor after filter
outlet

Compressor after filter
pressure control valve

TYPE, MANUFACTURER &
MODEL NUMBER

Ball

Ball

Ball

Ball
Ball
Globe
Globe
Ball

Ball
Ball

Check

Ball

Ball

PCV

MATERIAL
SPECIFICATION




VALVE NO.

CN-V-VS-430
CN-V-VS-431
CN-V-V5-432
CN-V-VS-433
CN-V-VS-434
CN-V-VS-435
CN-V-VS-436
CN-V-VS-437

CN-V-VS-4388439

CN-V-VS-440
CN-V-VS-441

CN-V-VS-442
CN-V-V5-443
CN-V-VS-444
CN-V-VS-445
CN-V-VS-446

SI2E
V2"
) ¥ 7
g
12
Y2
1/2"
1/2"
{1 755
Unused
1/2"

1/4" -

/2
1/4"
1/4"
1/2"
/2"

SDS VACUUM SYSTEM VALVES

DESCRIPTION

Tool to sampl2 pump suction
Sample pump outlet

Sample cylinder inlet

Sample cylinder outlet
Sample cylinder 2nd outlet
Sample cylinder outlet check
CN-PI-VS-10 root

Sample cylinder bypass

Instrument Air Isolation

Instrument Air pressure
control valve

Instrument air relief valve
CN-FI-VS-01 inlet
CN-FI-VS-02 outlet
CN-FI-VS-01 outlet check
CN-FI-VS-02 outlet check

TYPE, MANUFACTURER &

MODEL NUMBER

Globe
Angle Globe
Angle Globe
Angle Globe
Angle Globe
Check
Globe
Globe

Ball
PCV

Relief

Check

Check

MATERIAL :
SPECIFICATION




SDS VACUUM SYSTEM VALVES

TYPE, MANUFACTURER & MATERIAL
VALVE NO. SIZE DESCRIPTION MODEL NUMBER SPECIFICATION
CN-V-VS5-447 172" Instrumentation to Globe
compressor after filter
CN-V-V5-448 128 Instrumentation to Globe
' knockout drum
CN-V-VS5-449 Yr2 Instrumentation to sample Globe
pump/tool
CN-V-VS-450 1/2" Argon/Nitrogen Supply Relief
Relief
CN-V-VS-45] y12" Argon/Nitrogen Supply to Globe
knockout drum
CN-V-VS5-452 12 Argon/Nitrogen Supply to Globe
sample pump/tool
CN-V-VS-453 12" Argon/Nitrogen Supply to Globe
cross connect
CN-V-VS5-454-459  Unused
CN-V-VS5-460 | i CN-PT-VS-01 root Globe
CN-V-VS-461 1/4" Knockout drum drain Globe
CN-V-VS-462 1/72" CN-PT-VS-02 root Globe
CN-V-VS-463 172" CN-PD1-VS-C1 root " Globe
CN-V-VS-464 /2 CN-PD1-VS-01 root Globe
CN-V-VS5-465 1/4" Compressor after filter Angle Globe
drain
CN-V-VS-466 1/4" CN-PS-VS-01 root Ball
CN-V-VS-467 112" Vacuum compressor Ball

vent/intake
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Appendix No. 17
to
Submerged Demineralizer System

System Design Description

Title

Internals Indexing Fixture Processing System
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SYSTEM DESIGN DESCRIPTION
OF THE
INTERNALS INDEXING FIXTURE PROCESSING SYSTEM




1.0

1

1

.

2

INTRODUCTION

Summary

The internals indexing fixture (IIF) processing system is designed
to batch process reactor coolant by transferring water from the
(IIF) and gelivering it to a reactor coolant bleed hold-up tank
(RCBT) via the submerged demineralizer (SDS). Reactor grade water
is concurrently returned to the IIF from ancther RCBT by the waste
transfer pumps and interfaces with the make-up and purification
system (MU) and the radwaste-disposal, reactor coclant liquid
system (WDL). The IIF processing system is intended for use after
reactor vessel head removal and will remain functional until it is

replaced by the processing system(s) to be used to support plenum

removal.

References

1251 S-ECM-1151; Defueling Water Clean-up Phase I (Reactor
Building)

1.2:2 Bechtel Drawings 2-M75-DWCOi and 2-M75-DWC02, Schematic

Olagrams of the Internals Indexing Fixture Processing

System

Vo2 23 Burns and Rce System Description No. BR0O0O174-00001-01,

The Make-up and Purification System Description
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Burns and Roe System Description No. BRJ021X-00001-01,
Radwaste-Dispcsal, Reactor Coolant Liquid System

Description

Bechtel Drawing 2-P70-DWCO1, Piping Composite Defueling

Water Clean-up System Reactor Building

Bechtel Drawing 2-J77-DWCO), Logic Diagragm IIF Fill

Isolation Valve WDL-V40

Bechtel Drawing 2-]77-DHC02, Logic Diagragm IIF

Processing Pump DWC-P-1
Bechte! Drawing 2-J77-DHCO3, IIF Level Alarms
American National Standards Institute (ANSI) B31.1

GPU Nuclear Corporation Report No. TP/TMI-022, Planning

Study for Reactor Vessel Head Removal
S-ECM-1161; IIF Level Control

Bechtel Drawing 2-J78-DWCO1, Leve! Setting Diagram,

Internals Indexing Fixture
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1.2.13 Bechtel Drawing 2-M75-FCCO1, Schematic Flow Diagram Fuel

Transfer Canal Fill System

1.2.14 Fuel Transfer Canal Fill System Operating Description

Detailed System Description

Y53 For a schematic diagram of the IIF processing system, see

reference 1.2.2.

The system uses a commercially available, high capacity,
submersible pump (Internals Indexing Fixture Processing
Pump, DWC-P-1) to transfer reactor coolant from the IIF,
through SDS, to reactor coolant bleed hold-up tank 1C
(RCBT-1C). The pump is supported from the IIF and takes
suction approximately 2 1/2 feet above the reactor vessel

flange.

The discharge of the pump connects to the fuel transfer
canal drain manifold by means of 1 1/2 inch I.D. rubber
hose having leak tight "quick-disconnect” fittings with
2-way shutoff at each end. The manifold serves as a

tie-in point for 3 systems; the RB basement iet pump

system (SWS-P-1), the fuel transfer canal drain system,
and the IIf processing system. Double isolation of the

ITF processing system from the other two is provided by




air operated ball valve FCC-V003 and check valve FCC-VO16
in addition to manual valves located in each of the other
branches of the manifold. From the manifold, the system
uses an existing flow path through Reactor Building
penetration R-6256, Fuel Handling Building penetration
1551, SDS to RCBT IC.

Initial filling of the IIF can be accomplished two ways.
One method is to transfer reactor coolant grade water to
the IIF from RCBT-1A via a waste transfer pump and an
existing flow path through the WDL and MU systems to a
cold leg of the RCS. The second method is to transfer
Reactor Coolant yrad: water to the IIF via the Fuel
Transfer Canal Fill System (FCC). A hose is attached to
one of the connections of the FCC system (via FCC-VOIIl,
012 or 013) and routed to the IIF to provide a flowpath

for the borated water.

Subsequent makeup to the IIF is accomplished by
transferring reactor coolant grade water from RCBT-1A to
the IiF via a waste transfer pump and an existing flow
path through the WDL and MU systems to a cold leg of the

reactor coolant system.




The roles of the RCBT's (1A & 1C) can be interchanged
proviged valves are properly realigned and the tank used

to fill the IIF contains reactor coolant grade water.

Flow from the IIF may be manually throttled at valves
CN-V-FL-1 or CN-V-FL-3 in SDS if desired. Flow to the
IIF may be automatically controllec by valve MU-V9 based
on IIF water level. Shutoff of the IIF supply (via
WDL-V40) and discharge flows (via FCC-V003) is achieved
automatically in the e =at of unacceptable water levels
in the IIF and may also be manually accomplished at

several locations.

System Components

o
, =
3

Equipment No. DWC-P-1

Type: Vertical, 14 stage, high capacity submersible

pump; Goulds model 45705434

Motor: 460V, 3>, Shp

Head: Per Figure |



Discharge Pipe

2 inch reducing the 1 1/2 inch schedule 40S stainless

steel, type 304L ASTM A-312

Discharge Hose

100 feet long, 1 1/2 inch I.D. water hose with 200 psi

design working pressure, Nitrile tube, Neoprene cover.

Fittings: 1 1/2 inch diameter Hansen type 12-HK quick

disconnects with two-way shutoff.

Air Operated Valve

Equipment No. FCC-VQ03

Type: 1 1/2 inch, class 150, 316 stainless steel ball
valve with air actuator and 3-way universal solenoid

valve. Valve fails closed on loss of air or

deenergization of solenoid.
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System Performance Characteristics

The original goal of this system was to achieve a flow rate of 30
gpm through SDS (Reference i.2.1>- Upon review of SDS it was
determined that this flow could not be practically obtained.
Therefore, the IIF processing pump was selected based on having a
shutoff head approximately equal to the design pressure (150 psig)
of the SDS with flow/head characteristics in the range of 0-30 gpm
that will maximize the flow through the SDS system. Refer to

figure 1.

System Physcial Arrangement

For the physical arrangement of the system including pump support
details see reference 1.2.5. Lifting éyes are incorporated in the
sleeve design to facilitate installation and movement of the pump
to its alternate location. The pump is provided with an alternate
location to avoid its interfering with post head 1ift activities.
The pump can be clamped to the IIF to facilitate installation of
the pump on the IIF orior to IIF installation on the reactor vessel

flange.

Instrumentation and Control

On/off controls for the waste transfer pumps are located on

radwaste panel 301B, and in the control room on control panel 9.
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Valve WDL-V40 has existing open/close controls located on radwaste
panel 301B and in the control room on control panel 9. Additional
open/close controls are located on SDS control panel CN-PNL-1.
WDL-V40 terminates flow in the event of high or low water level in
the IIF. A block switch is located on CN-PNL-1 which can be used
to block the low level trip to permit filling the IIF to the

desired level.

Normal control of valve FCC-V003 and the IIF processing pump is

performed from SDS control panel CN-PNL-1. A single hand switch
controls operation of both the valve and pump. A dual indicating
light is provided on CN-PNL-1 for valve position. FCC-VD03 stops
flow in the event of high or low water level in the IIF. A block
switch is located on CN-PNL-1 which can be used to block the high

level trip to permit draining the IIF to the desired level.

Water level is automatically maintained at a prescribed level
(approximately 327'6") in the IIF by valve MU-V9. Reference 1.2.12
documents the actual set points. The control signal to valve MU-V9
is provided by the reactor water level monitoring system (bubbler)
through proportional controller RC-LIC-102 which is located on

control room panel SPC-PNL-3.
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Emergency stop switches are nrovidéd at the IIF to close valves
FCC-V003 and WDL-V40, thereby stopping flow to and from the IIF.
(Closure of valve FCC-V003 will in turn trip pump DWC-P-1.) High
and low level switches are prévided on the bubbler panel to
alitomatically stop flow to and from the IIF in the same manner as
the emergency stop switches, and will sound alarms locally, in the
control room on panel SPC-PNL-3 and at SDS panel CN-PNL-1. A
pressure switch is provided on the bubbler panel which will actuate
an alarm in the contro! room on panel SPC-PNL-3 if air supply to

the bubbler falls below 15 psig.

IIF level indication is provided on panels SPC-PNL-3 and CN-PNL-1

and bubbler panel RC-LCPI.

System Interfaces

For transferring water from the IIF, a 1 1/2 inch hose with
"quick-diconnect" two way shutoff type fittings is connected to the
discharge piping of the IIF processing pump at one end; and to the
fue! transfer canal drain manifold at the other end. At the
manifold the IIF processing system interfaces with the Reactor
Building basement jet pump system and the fuel transfer canal drain
system. The fuel transfer canal drain manifold connects a via a |
inch hose to penetration R-626 which leads to the tie-in and

interface with SDS.
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Controls for the system operation are provided on SDS control panel
CN-PNL-1 and controls to stop system operation are provided at the

I11F work platform.

Power for the pump is supplied from circuit 11 of distribution

panel PDP 6A.

SYSTEM LIMITATIONS

ra

=1 Influent to the IIF must be reactor coolant grade water.

2.2 SDS must be configured for processing of reactor coolant.

(4% ]
(PN ]

Block switches DHC-HIS-1A (high level trip) and DWC-HIS-1266-1 (low
level trip) must be in the not-blocked configuration for normal

operation.

2.4 Hose and fittings must be periodically inspected for leaks.

2.5 The RB basement jet pump system and the fuel transfer canal drain

system must not operate concurrently with IIF processing.

2.6 Before initial IIF processing system commissioning, and whenever
the RB basement jet pump system has been used between IIF
processing cycles. flushing of the surface suction system must be

verified.

A e
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The air supply system used to supply air to the bubbler panel and

valve FCC-VCO3 must be functional,

The system is to be balanced by using valves WDL-V-36A, WDL-V36B,
WDL-V167, MU-V119 and/or MU-V319 so that MU-V-9 will control flow

at a minimum 25% opening.

OPERATION

32

The IIF will be filled initially by either using an existing
pathway from RCBT-1A through the WOL & MU systems to an RCS cold
ieg or using the Fuel Transfer Canal Fill System. To use the FCC
system will require routing a hose from one of the three

connections on the FCC manifold to the IIF. (refer to 1.2.14).

Normal operation

To start the IIF processing system the valves must be aligned per
reference 1.2.2 (or the reverse alignment as discussed in paragraph
4, section 1.3.1), SDS must be configured for reactor coolant

processing, the automatic trip switches must be in the not-blocked

position, the RB basement jet sump system must be flushed. and both

the RB basement jet pump system and the fuel transfer canal drain

system must be isolated at the Fuel Transfer Canal Drain Manifold.
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The supply water to the IIF must be sampled to verify that it is

within specification for reactor coolant grade water.

1IF processing system start-up is begun by starting waste transfer
pump WOL-P-3B and opening valve WDL-V40. ‘The pump will remain in
minimum recirculation until flow to the IIF is required and MU-V-9
is opened. Valve FCC-VO03 is remotely opened from SDS control
panel CN-PNL-1, automatically starting the IIF processing pump to
begin transferring water to the SDS. Valve MU-V9 automatically
opens and maintains the IIF level. Once flow is established to the
1IF the system should be balanced so that MU-V-9 will contreol at a

minimum 25% opening.

Infrequent operation

The system has incorporated two hand switches (DWC-HIS-1A and

DWC-HIS-1266-1) which are located on SDS control panel CN-PNL-1
which can be used to block automatic shutdown of the system for
high or low levels. These switches will allow the operators to

fi1l or drain the IIF to the desired water level as needed.

Relocation of the IIF processing pump within the IIF may be
required to avoid interferences with post head removal activities.
By using flexible hose with two-way shutoff "“quick disconnect™
couplings on the pump discharge, and the overlapping hanger design
for the pump support, movement of the pump can easily be

accomplished using overhead material handling equipment.
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4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES

4.

Casualty Events

4

4.

4.

4.

4,

3k

1.

i

1

ro

Overfill of the IIF could result in contamination of the
pool area in the vicinity of the reactor vessel, and
potentially increase airborne activity in the Reactor

Building.

Lowering of the IIF water level would reduce the
shielding provided thereby increasing worker exposure on

the IIF platform.

Injection of below specification borated water into the

I1F would violate technical specification requirements.

A breech of the system pressure boundary during pumping
of the reactor coolant to the RCBT could result in the
release of reactor coolant which could cause additicnal

contamination of reactor building ;i faces.
If FCC-V003 remains open after pump DWC-P-1 stops,

siphoning from the IIF would result in lowering the IIF

water level.

S L



4.1.6

Loss of air supply to the bubbler system will cause the
leve! switches to be inoperable, water level indication
in the IIF to be inaccurate, and control valve MU-V-9

could go to the wide open position which would result in

an overfill of the IIF. -

4.2 Design Feature to Mitigate Effects of Casualty Events

4.2.1

4.2.2

When initially filling the IIF, the water lTevel will be
monitored by???ual inspection to prevent overfilling of
the IIF. When transferring water from the RCBT to the
IIF, flow rate will be automatically controlled by
MU-V9. Valve WDL-V40 will receive input from a hi-level
switch, which will automatically close the valve in the
event of high water level, terminate system operation,

and sound local and remote alarms.

When transferring reactor coolant from the IIF through
SDS to the RCBT, reactor coolant will be pumped using
DWC-P-1. Suction wiil be taken about 2 1/2 feet above
the reactor vessel flange. This will allow a sufficient
inventory of reactor coolant to remain in the reactor
vessel for shielding as well as decay heat removal in the
event the system does not automatically stop for low
level. Valve FCC-V003 will automatically close and

alarms sound in the event of low level. Closing valve

S |




4.2.3

4.2:5

FCC-V003 automatically trips the IIF processing pump and
terminates system operation. An emergency stop switch
provided at the IIF will allow workers to terminate

system operation in the event of low level indication.

System procedures will require that the surface suction

system be flushed and both the RB basement jet pump l.
system and the fuel transfer canal drain systems isolated

before starting the IIF processing system. Double

fsolation is provided to prevent injection of beiow

specification borated water into the IIF from these

sources. Sampling of the RCBT supplying the IIF is

required before the system is placed in operation.

The discharge hose and pipe, including the manifold will
be leaked tested in accordance witﬁ ANSI B31.1. Periodic
visual inspection of the hose is required to assess its
condition. The hose and couplings are rated higher than

the IIF processing pump shutoff head (= 150 psig).

FCC-VO03 is provided with a spring loaded actuator which
will cause the valve to fail close on loss of aif or
electricity, thereby preventing siphoning from the IIF.
Should the valve remain open, suction will be broken 2
1/2 feet above the reactor vessel flange, leaving a
sufficient inventory of reactor ccolant for shielding and

decay head removal.



5.0

6.0

4.2.6 The bubbler system is equipped with a pressure switch
wiich will actuate an alarm in the control room on Panel

SPC-PNL-3 if the air supply falls below 15 psig.
SURVEILLANCE

IIF water leve! indication will be provided on the Bubbler Panel located
at the IIF, SDS control panel CN-PNL-1 and in the control room on panel
SPC-PNL-3. Periodic surveillance of the IIF water level by control room
and SDS operators as well as frequent inspection of the hose condition

will be required by procedure.

ACCEPTANCE TESTING

The hoses and piping shall be hydrostatically leak tested in accordance

with ANSI B31.1.

T et
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1.0 DESIGN DESCRIPTION

-

1

1

2

Summary

The fuel transfer canal draining network (FCC), is a temporary
modification in the reactor building designed to pump water from
the canal a;d deliver the water to the reactor coolant bleed
hold-up tanks (RCBT)'s. This is necessary to support recovery head
1ift operations since reactor coolant grade (borated) water may
have to be provided in the fuel transfer canal for shielding

purposes, and the normal drain path from the canal is blocked.
References

P2l S-ECM 1110, Installation of Fuel Transfer Canal Drain

Equipment

Yi2:2 Bechte! Drawing 2-P70-FCC02, Piping Composite of the Fuel

Transfer Canal Draining Network

| [y Sex Bechtel Drawings 2-M75-DHCO1 and 2-M75-CHCO2, Schematic
Diagrams of the Internals Indexing Fixture Processing

System

1.2.4 Bechtel Drawing 2-P70-DWCO1, Piping Composite of the
Defueling Water Clean-up System, Phase I (IIF Processing

System)
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1:2:5 Bechtel Drawing 2-J77-FCCOl, Logic Diagram of the Fuel

Transfer Canal Drain Pump (FCC-P-1)

1.2.6 S-ECM-1095; Fuel Transfer Canal Drain Pump (Electrical)

2] American National Standards Institute (ANSI) B31.1, Power
Piping

1.2.8 System Operating Description of the Internals Indexing

Fixture Processing System, May 1983

1.2.9 S-ECM 1151, Installaion of Defueling Water Clean-up

System - Phase I (Inside Reactor Building)

Detailed System Description

}:3:) System Flowpaths (See Reference 1.2.2 and 1.2.3)

The fuel transfer canal drain pump, FCC-P-1, is used to
pump shield water from the canal and deliver the water to
the RCBT's. The pump is a commercially available
submersible well pump located in the 6-inch canal ‘drain
line. Rubber hose is used to transfer water from the
pump to the canal drain piping manifold. The manifold
ties the FCC canal drain system line, the reactor

building basement jet pump system and the internals
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indexing fixture (IIF) processing system into a common
discharge pathway. The common discharge line is routed
to reactor building penetration R-626, through the
annulus, fuel handling building penetration 1551, and the
submerged demineralizer system (SDS) pre and final

filters to the RCBT's.

The fuel transfer canal drain and the IIF processing
system branch lines of the canal drain manifold contain
doubie isolation, which includes a check valve in each
line. During operation of canal drain pump FCC-P-1, the
[IF processing and the RB basement jet pump system branch
lines of the manifold are valved out. Additional
isolation can be achieved by disconnecting hoses from the

canal drain manifold.

System Components

Pump

Equipment No. FCC-P-1

Type: Vertical, 5 stage, high capacity submersible
pump: Goulds model 45J05434




1.3-¢:¢

F.352.3

Motor: Continuous duty - 460V, 3>, 60Hz, Shp
Head/Capacity: Per Figure 1
Hose

l1-inch ID: Goodall Rubber Cc. Saxon Hose, Spec, L-84

with a design working pressure of 300 psig.

i 1/2-inch ID: Goodall Rubber Co. Impact Water hose, Spec.
N-320 with a design working pressure of

250 psig.

Piping Manifold
Applicable Code: Power Piping, ANSI B31.1.
Piping: Austentitic stainless steel, schedule 80S
Valves: Austentitic stainless steel

Check - Class 600

Manual ball - Class 150
Air operated ball - Class 150 with air actuator and 3-way

universal solenoid valve. Valve fails closed on loss of

air or deenergization of solenoid.

- -



1.3.2.4 Hose Couplers

1-inch diameter: Hansen series ST quick disconnects -
stainless stell, straight through design with sleeve

locking devices.
1 1/2 inch diameter: Hansen series HK guick disconnects
- stainless steel, two-way shut-off with sleeve locking

devices.

i
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Pipe Plugs

Type D reverse Thaxton stainless steel pipe stoppers for

6 inch schedule 40S pipe.

System Performance Characteristics

The goal of the system design was to provide a controlled means of
draining the fuel transfer canal with the design flow/pressure
being compatible with SDS. The time required to drain the canai
was not a design consideration since failure to drain the canal is
not a safety concern. The canal drain pump, FCC-P-1, was selected
based on trying to obtain a higher flow than the SDS system pump,
SDS-P-2, could provide when transferring water through the SDS pre

and final filters.




1.5 System Physcial Arrangement (See Reference 1.2.2)

Submersibie pump FCC-P-1 is installed in the existing 6-inch fuel
transfer canal drain line. This arrangement acts as a well since
the pump suction is befow the floor elevation (E1. 308'-0") of the
canal. The pump is held in place using a free standing support.
The drain line is isclated below the pump assembly using two (2)
stainless steel pipe plugs. A recirculation line consisting of
stainless steel tubing is directed from the pump discharge line to
the bottom of the pump/motor assembly to provide external motor

cooling.

From the outlet of pump FCC-P-1, hose is routed to the canal drain
manifold at £1. 348'3" of the reactor building. The manifold is
secured to a free standing support. Hose is directed from the
manifold to the inboard piping of-reactor building penetraticn

R-626.

1.6 Instrumentation and Control

Pump FCC-P-1 control is via hand indicating switch FCC-HIS-1, which
is located on SDS control panel CN-PNL-1 at El. 347'-6" of the fuel
handling building. The switch starts and stops the pump and shows,
via a light, that power is being delivered to the pump. The
starter, FCC-STR-1, for the pump is mounted adjacent to panel

CN-PNL-1.
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Pressure gauge FCC-PI-3 is provided on the canal drain manifold to

sense the line pressure downstream of the manifold isolation valves.

For operation of valve FCC-V03, refer to the system operating

description of the IIF processing system (Reference 1.2.8).

System Interfaces

el The fuel transfer canal drain portion of the FCC system

interfaces with the following water transfer systems:

a. Reactor building basement jet pump system

b. Internals indexing fixture (IIF) processing system

Reactor building basement jet pump system pump SWS-P-1,
draws water from the reactor building basement and
delivers the water to SDS via the canal drain manifold,

as noted in Section 1.3.1.

The IIF processing system is designed to batch process
reactor coolant by transferring water from the reactor
vessel IIF to SDS, using IIF processing pump DWC-P-1 (see
Reference 1.2.8). As noted in Section 1.3.1, the flow
from IIF to SDS is via the canal drain manifold. One of
the valves on the IIF .branch line of the manifold is air

operated valve FCC-V003 (see Section 1.3.2.3) which is

ey s



interlocked with pump DHC-P-1 to clicse the valve when
pump operation is shutdown. This is to prevent possible

sipnoning.

Yolq2 Power for pump FCC-P-1 is supplied from circuit 12 of

distribution panel PDP-6A.

2.0 SYSTEM LIMITATIONS AND PRECAUTIONS

25l

gl

~
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2.4

The RB basement jet pump system and the IIF processing system must
not operate concurrently with the fuel transfer canal drain
system. Only one branch connection on the canal drain manifold
shall be open at any time. Pump/manifold valve line-ups are to be

verified prior to any change in pumping operations.

Isolation valve FCC-V002 must be in the closed position when canal
drain pump FCC-P-1 is not in operation to prevent possible

siptoning.

Hose and fittings must be inspected for their condition prior to
operation of the FCC canal drain network or periodically as

determined by Radiochemical Engineering.

Whenever pump SWS-P-1 or pump DWC-P-1 has been used, flushing of
the common discharge line must be verified prior to operation of

fuel transfer canal drain pump FCC-P-1, if it is determined that

the shield water in the canal does not require processing by SDS.




2.5 Normaliy, visual observation by camera can be used to check the
water level in the fuel transfer canal. The level must be
monitored to ensure pump FCC-P-1 does not operate with no water

supply.

3.0 OPERATIONS

3.1  Normal operation

For head 1ift operations, reactor coolant grade (borated) water may
have to be provided in the fuel transfer canal for shielding
purposes only. The function of the canal drain portion of the FCC
system is to provide a controlled means of draining this shield

sater from the canal.

Prior to operation of canal drain pump FCC-P-1, the following

procedural steps must be verified:

ks Hoses are connected to their proper piping manifold branch
connection (to be QC witnessed during installation) and all

hoses are in good condition with couplings being secured.

2. Valves are aligned correctly; SWS system and the IIF
processing system lines must be isolated at the fuel transfer

canal drain manifold.



3% The SWS system has been flushed if required per Section 2.4.

The fuel transfer canail draining operation is started and stopped
using on/off hand switch FCC-HIS-1 for canal drain pump FCC-P-i,
and manually opening or closing valve FCC-V002. During initial
pump operation, valve FCC-VO02 shall be adjusted such that pressure

gauge FCC-FI-3 reads less than or equal to 150 psig.

4.0 CASUALTY EVENTS #ND RECOVERY PROCEDURES

4.1 Casualty Events
4.1.1 A breech of the system pressure boundary whi.le delivering
shield water from the fuel transfer canal could result in

additional contamination of reactor building surfaces.

§a1n2 Introduction of reactor building sump water into the fuel
transfer canal would contaminate the canal and could

result in 2 potential criticality problem.
4.1.3 Failure of both pipe plugs in the canal 6-inch drain line

would result in inadvertent draining of the fuel transfer

canal, and could lead to an unplanned criticality.

et



4.2 Design Feature to Mitigate Effects of Casualty Events

4.2.1

4.2.2

A hose or pipe break will result in loss of line
pressure. Pressure and flow indication are provided at
various locations on the pump discharge flowpat'. The
piping and hoses are hydrostatically tested to 1.5 times
their maximum operating pressure per ANSI B31.1. To
ensure pressure boundary integrity, hoses are to be
inspected prior to operation of the FCC canal drain

network .

The fuel transfer canal and the IIF processing system
branch connections of the canal drain manifold contain
double isolation, which includes a check valve in each
line. This is to prevent reactor building sump and flush
water from being delivered into the canal and the IIF.

In addition, the coupling connections on the canal drain
and [IF branch lines of the manifold are 1 1/2-inches and
incorporate a two-way shut-off feature. All other
manifold coupling connections, including the reactor
ouilding basement jet pump system connection, are l-inch
diameter. This prevents connecting a 1 1/2-inch pump
discharge hose to the l-inch RB basement jet pump system
connection which does not include a check valve. QC is
to verify that each hose is connected to the proper

manifold branch connection prior to system turnover.

=10s



5.0

6.0

4.2.3

SURVEILLANCE

Two pipe piugs are installed in series in the fuel
tranfer canal 6-inch drain line. The plugs are
shoptested, and leak tested after installation to 1.5
times their maximum operting pressure with QC witnessing
the field test. Installation of the pipe plugs is
witnessed by QC to verify that two pipe plugs are
installed. Since redundant plugs are installed, faflure

of one of the plugs does not allow the canal to drain.

Monitoring of the water level in the fuel transfer canai during operation

of canal drain pump FCC-P-1 as well as inspection of the hose condi*ion

will be required by procedure.

ACCEPTANCE TESTING

Piping/hose assemblies and the pipe plugs are leak tested to 1.5 times

their maximum operating pressure. Leak testing of the pipe plugs is QC

witnessed.
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