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1.0

1.1

Introduction

System Furctions

The Submerged, Demineralizer System (50S) is a temporary liquid radwaste

processing system designed to reconcentrate the fission products

contained in the waters in the Reactor Building Sump and the Reactor
Coolant System, reducing the fission product levels to a level
acceptable for final treatment through the Epicor II System. To
accomplish this decontamination process, the SDS has been designed to

perform the following basic functions:

a)

b)

c)

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.

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.

To provide a location in the spent fuel pool for temporary
storage of the spent high activity ion exchange vessels to take
advantage of the shielding provided by the pool water.



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

casks.

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

f) To provide for the installation, testing, operation, and
maintenance of the Submerged Deminerallization System in
compliance with “as low as reasonably achievable" radiation doses

to personnel.

g) To process the radioactively contaminated waters independent from
the operation of T™™MI unit 1.

Decontamination and decommissioning of the SDS will be treated in a

separate document.
1.2 References

1.2.1 Eplcor II System Description

1.2.1.1 B4R Dwg. M-006
1.2.1.2  BAR Dwg. M-O13
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1.2.1.3 B4R Dwg. M-015
1.2.1.4 B&R Dwg. M-208

1.2.2 Radwaste Disposal System Description

1.2.3.1 Reactor Coolant Liquid System Description

1.2.3.2 Miscellaneous Liquids System Description

1.2.3 SDS Technical Evaluation Report

1.2.4 SODS Design Criteria

1.2.5 SDS Process Control Programs

1.2.6 Reference Drawings

Burns & Roe Drawing 2076
Burns & Roe Drawing 2027
Burns & Roe Drawing 2045
Burns & Roe Drawing E-032

Burns & Roe Dwg. 2007 Sht 2 of 2
Burns & Roe Dwg. 2012 Sht 2 of 2
Burns & Roe Dwg. 2014 Sht 2 of 3

Burns & Roe Dwg. 2026
Burns & Roe Dwg. MD43
Burns & Roe Dwg. M323

Chem-Nuclear Dwg.
Chem-Nuclear Dwg.
Chem-Nuclear Dwg.
Chem-Nuclear Dwg.
Chem=Nuclear Dwg.
Chem-Nuclear Dwg.
Chem-Nuclear Owg.
Chem-Nuclear Dwg.
Chem-Nuclear Dwg.
Chem-Nuclear Dwg.

527-D-A-5001
527-D-A-5002
527-D-A-5004
527-D-A-5006
527-D-A-5009
527-D-A-5011
527-D-A-5013
527-D-L-5026
527-0D-L-5027
527-D-.-5031



1.3

Bechtel Dwg. 2-M74-50501

Chem-Nuclear Dwg. 527-D-L-5032

Bechtel Dwg. 2-M74-PWDL Chem-Muclear Dwg. 527-D-L-5033
GPUSC Drawing 2R-950-21-001 Cnem-Nuclear Dwg. 527-D-L-5034
GAUSC Drawing 2£-950-02-001

GPU Nuclear, Recovery Support Engr. Dwg. RE-027

Summary Description of the System

The Submerged Demineralizer System (SDS) is a temporary liquid radwaste
processing system located in the TMI-2, "B" Spent Fuel Pool and the
area immediately adjacent to the spent fuel pool. The system is
designed to reconcentrate the fission products contained in the Reactor

Containment Bullding Sump and the Reactor Coolant System by the process

of ion exchange.

The Submerged Demineralizer System utilizes a number of other systems

to perform its various functions. These include:

1)

2)

3)

The Reactor Building Basement Jet Pump System (SWS-P-1) as
described in Appendix 12;

The Reactor Coolant Bleed Tanks and installed plant piping as
depicted and cescribed in Reference 1.2.2,

The Epicor-II System as described in Epicor II System Description
as a polishing and sodium removal subsystem; and

oty Y



4) 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-1) 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 located

on the SOS cask support platfomm 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 oiffer.ntial pressure instrumentation which provide an
indication of flow from the Reactar Building Basement Jet pump and the |
mechanical condition of the filters. I

S0S process flow is filtered prior to processing through the ion
excharge trains. The purpose of the filters is for removal of gross
size particles from the process stream to prevent plugging of the fon

exchange beds.



The process water can be directeo to elther zeolite train "1" or
zeolite train "2" or both trains simultaneously. Our present plans are
to process through one train at a time during sump water and RCS
processing operations, and through both trains simultaneously during
1IF processing. Process sampling capablility is proviced to enable
determination and evaluation of bea performance based on influent and

ef fluent 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 down for change out, if desired.

The ion exchanger and filter vessels are contained in secondary
containment boxes located approximately 15 feet below the surface of
the pool water. The containment boxes have slotted openings in the
containment box lids. This feature fulfills a two-fold purpose; 1) it
allows the lios to close around the remote handling tools and 2) it
allows pool water to flow into the top of the containment box, over and
around the liquio disconnect 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.




From the effluent of the "cation" sand filters the water passes through
a 0.45 micron (3 micron absolute) filter which has been placed in the
process stream to trap small resin fines which coula be carried through
the resin retention screens corntained in each ion exchange vessel. The
filter contains a differential pressure indicator (CN-DPI1-PFOLl) 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 p=ition.

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
oirected to either of three storage tank systems. These tank systems

are:

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

From chese tanks the SDS processed water will either be recycled back
through SDS, ungergo further processing via the EPICOR Il System
locateg in the Chemical Cleaning Building, or be recycled back to the
RCS.

The EPICOR-1I system is described separately in "EPICOR-II SYSTEM

DESCRIPTION."™ The function of EPICOR-1I in the SDS Processing scenario
is to remove sodium which is a prerequisite to the removal of antimuny
(59-125). This sodium removal will be performed in the first EPICOR-11



6x6 liner. The next EPICOR-II liner will be used to polish the
remaining resicual radionuclides from the water. After processing the
SDS, the EPICOR II effluent is sampled prior to being pumped to the
Processed water Storage Tarks (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 of f gas stream prior to treatment by the off gas unit.

The off gas separator tank is a 590 gallon tank located in the Unit 2
"B" spent fuel pool surge chamber. The off gas separator tank is piped
to a stand pipe, also located in the surge chamber, which contains the
off gas bottoms sump pump (527-G-02). Moisture from various
operational furctions performed during system operations, l.e., vessel
filling operations, dewatering operations, sampling operations, leakage
collection from the manifold boxes, and water removed by the integral
demister is collected in the tank with tank level indication displayed
on CN-LI-VAO3. Automatic level control instrumentation 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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1.4

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 ater. The monitor tanks system includes pumps (SDS-PIA &
SDS-P1B) and level instrumentation (SDS-LEl & LE3, SDS-LT1 & LT3) The
system may be operated 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 System.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 SOS for the
decontamination of the Reactor Building Sump Water (625,000 gallons)
the Reactor Coolant System (90,000 gallons) and water accumulated in
RCBV's or MMT incorporates the SOS in combination with EPICOR II. The
clean-up or recorcentration 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.



water 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 exchange 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 SOS system. This section of the system is
divioeo 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 5 gpm per train in
this sertion. For protection of downstream EPICOR II organic ion
exchange media, the process flulo temperature is limited to 1259F.

To accomplish 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 & high capacity and selectivity for Cs, and will provide far
some removal of Sr. Linde A has a high capacity and selectivity for
Sr. Combining these two zeolites in the three SDS vessels will load
most of the cesium and strontium in the first in-line vessel. The
exact percentage mixture of these two typs'of zeolite will vary as
influent corcentrations change. It is anticipated that the first



vessel can be loaded to about 60,000 curies Cs, and about 2,000 curies
Sr. The remaining two vessels will contain any breakthrough and
further polish the water.

An aoministrative 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 "catlon" sand filter at a time with the other Leing an

installed spare.

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

specified in the SDS TER.
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1.5

The EPICOR II system will be utilized as a polishing unit and for the
removal of sodium which is key to the removal of trace quantities of
ruthenium, recalcitrant species of cesium and strontium and primarily
antimony., EPICOR II 6 x & lirers for the removal of sodium are
expected to be changed out at 25,000 gallons. This assumes a resin
utilization factor of 80X and less than 10X sodium breakthrough. The
RCBT's or the monitoring tanks will be utilized as hold up tanks and
monitoring station to attempt to limit EPICOR II liner radionuclide
concentrations to less than 1 uci/gn. This will allow EPICOR 11
liners to be burled in shallow land burial facilities witmeut
solidification. The processing logic plan which depicts the decision
making logic 1s shown in Figure 2. Table 1 shows the various vessels,
their sizes, function, projected exchanger media, snd number of lirers

expected to be generated.

System Arrangement and Interfaces

The Submerged Demineralizer System Is housed in the TMI Unit II Fuel
Handling Building. The majority of the system components ere located
within the "B" spent fuel pool which will be flooded with water to
afford radiation shielding for submerged components. Components that
are not submerged are shielded with lead, steel end/or concrete. The

SDS Monitor Tanks sre located in the model room (El. 305').

<12



1.5.1 *"B" Spent Fuel Pool SOS Components

The Unit II "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 & inches long, and 4l 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 pools. The one on the west sice 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. GO the east side of the cask 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 platfomm supports the RCS clean-up
manifold, the filter manifold, the 505 =7l post-filter (not
currently used - replaced by "cation®™ sand filter, and the CN-PNL-1
control panel. The RCS clean-up manifold is located on the southeast
corner of the cask support platform. Al] ligu'y process piping
interconnecting with the SDS feed system en‘ars or exits the "B" pool
under the cask support platform at the east end of the RCS clean-wp
manifold. Under the RCS clean-up manifold toe piping traverses the air
space between the cask support platform and the water in a lead filled
annulus called the RCS pipe chase. The piping exits the pipe chase



underwater and travels to the various underwater components. At each
place where the piping must come to the surface it does so via a
shielded pipe chase since the shielding effect of the water and air is

not adequate.

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

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

processing by EPICOR II and/or storage, if not jumped out of service.

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

glove box has glove ports on the west side.
All operating stations on the cask support platform are accessed by the

stairs on the southwest corner of the cask support platform just south
of the high rad filter glove box and west of the CN-PNL-1 control panel.
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The remainoer 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 storage 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 tne filter support rack, the main process
stream lon exchanger support rack, 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 .uol
between the north egge 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

lon exacnger 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 proviced on the pool floor J.n the space between the
filter support rack and the pool cleanup exchanger rack (leakage
containment ion exchanger rack) and eignt locations are located on the
pool floor in the space west of the ion exchanger support rack and east
of the filter and leakage contaimment 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 t-?nty-fom space for storage. The
total of items 1, 2 and 3 is sixty storage spaces. Eight additional
storage spaces can be provideo by utilizing processing locations.

Personnel access to the filter support rack and leakage containment
rack operating platforms is by moveable persomnel bridges which span
the gap from the west pool curb to the west side of the working
platfoms. 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"8" spent fuel
pool from the surge chamber. The exchanger manifold is divided into
two sections. The east portion is more heavily shielded and contains
valving and instrumentation for feed water to the first zeolite in
either zeolite train. The west two-thirds of the manifold contains all
remaining valving and instrumentation for the ion exchanger process
flow control.
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Directly west on the same elevation is the leakage containment pump
which circulates pool water through the leakage containment ion
exchangers. The pump discharges underwater in the channel between the
cask pit and the "B" spent fuel pool.

The shipping cask support platfomm sits on the floor along the south
end of the cask pit. It supports the shipping cask to be used for :
transporting spent SDS ion exchanger and filter vessels. The
dewatering station rests on the east side of the shipping cask support
platform and is anchored to the concrete between the cask pit and the
surge chamber. Personnzl 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 thc 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 through the tank. The tank communicates with the off-gas
bottoms pump standpipe in which the off-gas bottoms sump pump resides.
when the off-gas separator tank is filled, the off-gas bottoms pump
transfers the contents of the separator tank to the RCS manifold for
processing or transfer to storage tanks. SDS 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. O0ff-gas piping and drains penetrate
the shield plugs to cornect to the off-gas separator skid. OCn the top
of the surge chamber cover are loceted 1) the high rad feed sample
glove box, 2) the intermediate level sample glove box, 3) the bets
moniter manifold, 4) the annunciator panel, 5) the radiation monitor

panel, and &) 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 luCi/ml. The
intermediate level sample glove box is utilizeo to semple all ion
exchange vessel cffluents starting with the first zeolite in each
train. Both of these glove boxes are located on the north side of the
surge chamber cover facing each other. Both glove boxes are accessed
from the middle of thc surge chamber cover area. The high rad feed
glove box is located on the west side end faces west. The beta monitor
manifold is located between the intermeciate level glove box and the
ion exchanger manifold. This manifeld monitors the process stream at
selected points for gross breakthrough snc can indicate major activity

trends in the process stream.
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On the south side of the surge chasber cover are located the
annunciator panel, the rad monitor panel and the off-gas separator tank
level indicator. The majority of the system alamms 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 lon exchanger manifold is
the SOS off-gas blower and air filtration unit. The unit maintains a
negative pressure on all vented SDS components and provides suction on
the of f-gas separator system., The blower exhaust is routed via ducting
south along the east Fuel Handling Building wall to where it ties into
the existing Fuel Handling Building ventilation system. Off-gas system
influent gamma radiation is monitored by CN-RE-VA-06 mounted on off-gas
piping upstream of the filters.

Installed 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 the floor 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.



Under the floor space occupied by the chemistry laboratory, at the next
lower floor level (305' elevation, 42' below the :'usl pool operating
level) is located the SDS monitor tank system. This system consists of
two 12,000 gallon tanks, each 8 feet in diameter and 32 feet high with
assoclateo pumps (2) and all related piping to effect recirculation,
sampling and transfer of the contents to storage tanks, to SOS 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 1s also placed in-line with the
flushing operation. Flush water stations and air purge stations are
located within close proximity of all components which may require
water flush or air purge. All flush and purge connections are made via
Hansen quick disconnent couplings.

1.5.2 5DS Interfaces to Other Systems

1.5.2.1

Electrical

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



1.5.2.2

1.5.2.3

1.5.2.4

1.5.2.5

HVAC

The SDS MSA off-gas unit exhaust ducting penetrates the 347'-g"
elevation at an existing penetration. The ducting ties into
existing Fuel Handling Building ventilation ducting immediately
below that penetration at elevation 34l1'-2".

Demineralized Water

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

Service Air

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

plant service air valve, SA-¥-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, IA-v-175, located on the west side of the fuel pool curb.



1.5.2.6

1.5.2.7

EPICOR 11

SDS effluent water can be transferred to EPICOR II from either
the Reactor Coolant Bleed Tanks (RCBT), the Miscellaneous Maste
Holdup Tank (MWHT) or the Monitor Tanks. The SDS effluent may be
directed to any of these tanks by se.l:cﬁng the appropriate
valving on the SDS transfer line at the 347'6" operating *
elevation of the Fuel Handling Building. The SOS interface to
the MWHT is through valve SF-v-234 located under the east curb of
the "B" spent fuel pool. The SOS interface to the RCBT's is
through a spent fuel cooling line connection in the northeast
carner 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 ON-V-FF-6B.

Processed Water Storage Tanks (PwWST)

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. SOS effluent can also be transferred to the PWST"s
from the monitor tanks or from the RCBT's. The PWST system is
tied to the monitor tanis at valve PW-vV-39 which is located in
the Unit I/unit II corridor.




1.5.2.8

Reactor Building Basement Jet Pump (SWS-P-1)

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
Apendix 12 of this document.

1.6 System Desiy. Peguirements

1.6.1 General Design Requirements

l.6.1.1

The design basis considers the guidance in the following
documents :

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143, July 1978
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 WS.N.R.C. Code Guide 8.10
1.6.1.1.5 U.S. Code of Federal Regulations 10CFR20 App. B
1.6.1.1.6 U.S. Code of Federal Regulations 10CFRSO

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




1.6.1.2

1.6.1.3

l.e.l.3.1

1.6.1.3.2

1.6.1.3.3

1.6.1.4

1.6.1.5

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 1OCFR Part 50, 10CFR Part 20, Regulatory Guide
8.8 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 function of residence time, and can be

varied depending on the choice of resins.

Storage capacity of spent vessels is 60 vesseis (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".

P



1.6.2 Process Piping Design Reguirements

1.6.2.1

1.6.2.2

1.6.2.3

1.6.2"

Piping is designed to ANSI B3l.l in accordance with the
requirements of Regulatory Guide 1.143. welded construction has
been ytilized 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 cosmunicating with process media
utilize type 304 welded stainless steel tubing and fitting.
Process instrumentation generally is not fitted with isclation
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 capillary tubes communicating with the actual
pressure indicating device. This minimizes the possibility of
contaminated fluids entering the pressure indicator. The device

may be removed remotely for calibration or replacement.



1.6.2.5

1.6.2.6

1.6.2.7

1.6.3

1.6.3.1

Valving in the process stream is contained in enclosed, shielded
manifold boxes Uhlch are ventilated by the Off Gas handing unit
and have sumps which empty into either the Off Gas Separator Tank
or Feed Standpipe. Shielded access ports in the box are provided
for inspection anc maintenarce 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 nomally 1" based on the SDS Design
flow rate of 5 to 10 gpm. Other line sizes are based on service
requirements and furction.

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. Additional local
shielding is added where required to elimate streaming and crud
bulldup dose rates.

Ion Exchange Vessel and Filter Vessel Requirements

vVessels are designed, fabricated and tested to the ASME Boller
and Pressure Vessel Code, Sectlon VIII, Division 1, 1977 addendum
through Winter '78.
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l.6.3.1.1

1.6.3.2

1.6.3.3

1.6.3.4

1.6.3.5

1.6.4

1.6.4.1

The high integrity type 3l6L vessels will also be code stamped.

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

as zeolite ion exchange vessels.

Zeolite lon 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.

Monitor Tank Reguirements

Monitor tanks are designed, built, and erected to API 650,
Appenaix J except material is type 304L stainless steel.

o



2.0 Detailed Description of the System

2.1 Components

2.1.1 Submerged Demineralization System Pumps

2.1.1.1

2.1.1.2

Reactor Building Basement Jet Pump (SWS-P-1)
See Appendix 12

Monitor Tank Transfer Pumps (PlA & P1B)

These pumps are two identical, electrical, mechanical seal
centrifugal Goulds pumps arranged in parallel. The system is
designed to operate using one pump, the second pump is an
installed spare. The pumps provide the capability to transfer
pn_messed water to either the RCS manifold, the influent to
Epicor II system, the Process Water Storage Tanks or the SOS
flush header. In addition the pump discharge can be directed
back to the monitor tanks which allows these contents to be
recirculated prior to chemical analysis and sampling. The pump
is rated at 50 GPM with a total dynamic head of 111 feet.



2.1.1.3

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 operation will be controlled by an electrical
switch. The separator tank is pumped down by operator action.
The pump operates until the tank level reaches eighteen inches,
and the level switch de-energizes the 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. It is capable of producing 30 gpm at a
55 ft. head. The pump, tank, and well are located in the "8"

spent fuel pool surge tank.
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2.1.1.4

The control panel for the pump is mounted on a skid located above

the surge tank. An on/off/auto key switch is provided on the

panel to allow manual operation of the pump. During normal

operation, the switch will be placed in the manual position. The . |
pump is powered from the SDS power panel (PDP-6A).

Off Gas Blower (ON-E-VADS)

Submerged Demineralizer System Components (except for the monitor
tanks which vent directly to the Fuel Handling Building
ventilation System) are maintained under a slight vacuum by the
off gas blower. The blower is designed to exhaust 1000 cfm at a
nominal differential pressure of 12" of water vacuum. This
amount of differential pressure 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 perfommance. 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 Bullding HVAC system,

- X



2.1.1.5

Leakage Containment System Pump (ON-P-LCO6)

The leakage containment pump is designed to maintain an inward
flow of fuel pool 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 parallel of ion exchangers and then to the fuel pool.

The leakage containment pump is a centrifugal pump which is
mounted on the catwalk between the "B" fuel pool and the cask
handling pool. The pump is driven by a three HP motor which is
powered from the SDS motor control center. It is controlled with
stop/start pushbuttons mounted on a pump control panel located
next to the pump. The pump takes suction on & common header
containing throttle valves which, through the use of mancmeters
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 developes
120 gpm at 55 ft. total dynamic head.

=310



2.1.1.6

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

Box Sump Pumps (CN-P-FLO7, ON-P-SAD8 and ON-P-RCO9)

These pumps are rounted locally in the Hi Rad filter Manifold, Hi
Rad Filter Sample Glove Box and the RCS Manifold. They provide
the capability to transfer liquid waste from the sumps of thess
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 (N-P-SADB and ON-P-RCO9 are identical rotating
pumps with a capacity of 0.5 gpm at 81 feet of dynamic head. The
SuTD pump ON-P-FLO7 is a magnetic drive 2 gear pump with a
capacity of 0.5 gpm at 95 psig.

The pumps will be operated automatically to maintain level in
these sumps within a preset band. This is accoaplished 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-(N-1 which also has a
breaker to allow them to be de-energized manually. These pumps
must not be cperated durlng offgas separator tank pump down.



2.1.2 Submerged Demineralization System Tanks

2.1.2.1

Off Gas Separator Tank (CN-T-VAD2)

The moisture separator tank provides the capability of removing
large amounts of liquid from ventilation and dra'nage lines
associated with the Submerged Demineralization System. Drain
lines throughout the SOS (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
directly into the moisture separator tank. Ventilation lines
from various SDS components (see Table 2) combine to join a
common header. The tank is a vertically mounted stainless steel
tank located (along with the off gas bottoms pump standpipe) in
the spent fuel pool surge tank. It is 36 inches in diameter, ten
foot in length and has a capacity of 590 gallons.

The separator tank is vented to the off gas header. A demister
asseably 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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2.1.2.2

A three inch drainline runs from the bottom of the tank to the
off gas bottoms pump standpipe (CN-U-VAQl). The standpipe is 16
inches in diameter and 16 feet long. It houses the off gas
bottoms pump (CN-P-VAD4L).

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 (SO5-T-1A &
S05-T-18)

The Monitor Tanks are two 12,000 gallon tanks designed for
collection and temporary storage of liquids that have been
processeﬁ through the Submerged Demineralizer System. They have
also been installed with the inte ¢ to utilize them as a storage
lecation for SOS Flush Water. The Monitor Tanks along with other
components which comprise *“is system are described 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 liquid is determined. Based on the
sample results, the contents may be discharged to: 1) the
processed water storage tanks, 2) the SOS flush water supply
header 3) the RCS manifold or 4) to the EPICOR II 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 mairtain 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 S05
Flush water.

The tanks are vertically mounted, stainless steel tanks, located
in the northwest comer of the Fuel Handling Building Model
Room. The monitor tanks are 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").

Assoclated with each tenk is a Foxboro type level detector. Its
meter indication ranges from O to 400 inches full scale. These
level detectors also provide high/low level signals to shut the
tank influent automatic isolation valve on high lewel and to stop
the monitor tank transfer pump on low level (6"). In aodition,
these signals also feed the SOS alam 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 proper mixing.
The valves and piping are set up to allow either tank to be
recirculated using either pump or it is possible to set wp
simultaneous, independent recirculation of both tanks.

2.1.3 Filtration/Demineralization Units

2.1.3.1

2.1.3.1.1

Submerged Demineralizer System Prefilter and Final Filter
The prefilter 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 Radioactive 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.

Cuno Cartridge Prefilter

The cuno cartridge prefilter unit is a stainless steel, type 304,
vessel, with approximately 10 cubic feet of volume. The vessel,
ircluding 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.



within the vessel is an enclosed are., constructed of 16 gage
perforated plate. This cylindrical column constitutes the
initial filtering unit of the prefilter vessel. The inlet nozzle
consists of an open ended pipe equipped with (2) two internal
ball check valves. The nozzle is located outside of the enclosed
area, between the perforated plate and the prefilter vessel

wall. The inlet nozzle extends down into the vessel
approximately one-half the height of the vessel. The inlet
Hansen quick disconnect is a non-check valve design to prevent
plugging from debris in the waste water. The inlet nozzle ls
equipped with two ball 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 cuno filter

cartridges. The opening at the upper end of each filter seals
around a nozzle which empties into an outlet header. The opening
at the lower end of the filter is 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 = 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



72.1.3.1.2

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.

Quno Cartridge Final Filter 5

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

top 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 roncentric circles of 10
micron "Cuno®™ filters totaling thirty cartridges. The cartridges
are mounted in the final filter in the same mamer as they are
mounted in the prefilter. A spring on the bottom seals the
"cuno® filter against the effluent header nozzles.

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



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 oisconnect. 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

aisconnect.

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 sang filters of the 304 stainless steel type
after the initial pair have the spray iceders modified. The
spray ring on these heacers 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
igentical to other 316L zeolite lon exchanger vessels in every
respect except for spray header design. The spray headers in
these vessels do not contain Johnson screens. These vessels are
for use as sand filters ano leakage containment ion exchangers

where unrestricted flcws of greater than 10 GPM are required.
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2.1.3.1.3

Sand Prefilter and Final Filter

The sand prefilter and final filter consist of two layers of sand
contained in a stainless steel, type 304 vessel, identical in
size to the cuno cartridge prefilter and final fllter vessels (4
feet, 5 1/2 inches in height and 2 feet in diameter).

The vessel is equipped with four nozzles on the top. Three
nozzles 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 cap closure. The fut.rat:tun 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 unifommly 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 vessel, 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 arilled through the bottom
of the ring. The holes are covered by a one inch long 3/4 inch
diamater, .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 is
welded around the hole on the inside of the vessel as a sand
retaining device.

The outlet line from the vessel serves two purposes. It is the
nomal outlet line, and it serves as a dewatering leg. The
outlet line is a 1 1/2 inch straight pipe which 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 is capped with a three inch screwed pipe cap.

The influent water enters the vessel through the inlet nczzle.
water sprays out into the sand media from the spray ring holes.
The water is forced down through the media, and up through the
outlet line where it leaves the vessel.

Both the prefilter ang the final 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.

P (A



2...3.2

Pressure instruments have been installed in the system to monitor
filter performmance. There are pressure ﬁs located on the
influent and effluent lines to allow the operator to monitor the
pressure the filter is subjected to, and the pressure drop across
each filter. Allowable sand filter differential pressure is
shown on Figure 3.

Submerged Demineralization System Post Filter

The post filter is the third filtration unit in the SDS. The
filter is used to remove any resin fines which escape through the
resin retention screens contalned in each ion exchanger vessel.
It is locatec 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
3/16 irch 304 stainless steel, and is 7 inches In diameter by 25
7/16 inches in height and mounted on a 16 inch high support. The
top of the housing is equipped with a 1id to allow for
installation and replacement of the filter. Consistent with the
remainder of the SDS system the nousing is designed for 150 psig
and 100°F. The filter is muuited inside the housing and is 21
5716 irmches 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 remcval



2.1.3.3

capability of 0.45 micron nominal at a 98% efficiency and 3.00
micron absolute. The filter is designed for a clean filter
pressure drop of 12 psig at 20 GPM and 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 is used to monitor effluent flow rate and total volume
processed. The radiation detector is positioned next to the
filter to monitor the radiocactive 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 lon Exchange Vessels

Leakage containment ion exchange beds are contalned 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 mal=
half of a 1 1/2 inch Hansen quick disconnect. The fourth is a

three inch fitting with a screwed plpe 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 rirg, 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.

ﬁeventmzzlebashcrt nipple welded around a hole in the top
of the vessel. A three inch in diameter, .007 inch screen cuwp is
welded around the hole on the inside of the vessel as a sand
retaining device,

The outlet line from the vessel serves two purposes. It is the
nomal outlet line, and it serves as a dewatering leg. The
outlet line is a 1 1/2 inch straight pipe which 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
veszel. The nipple 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 su4 stainless -teel
vessels have modified spray h=aders. 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 and Cation lon Exchange Vessels

The zeolite and cation ion exchange beds are 4 feet, 5 1/2 liches
in height and 2 feet in diameter. These vessels are high
integrity 316, 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 on the
upper hsad. Three of these are 1 1/2 inch nominal pipe size
fitted with the male half of a 1 1/2 inch Hansen quick 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 teminating in a
3" 0D Johnson screen, 1 1/2 inches in length with a gap size of
0.006 inches. At the inlet to each screen a 0.32 inch drilled
passage assures the proper distributing at each outlet.

The vent nozzle is a short 1 1/2 inch (NPS) nipple extending
through the top of the vessel. A three inch 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
a8 1 1/2 inch male Hansen fitting.



The outlet line consists of three 1 1/2 inch (NPS) segments, two
of these are straight stainless steel pipe segments and the third
is a 24 inch long flexible convoluted stainless steel hose
connecting the pipe segments. The flexible portion allows for
differential heating of the vessel components. The bottom pipe
segment extenas from 1/8 inch from the bottom of the liner,
through an inverted 6 inch 0D Johnson screen (0.007 gao) to mate
with the hose. The screen is welded Lo iiw outlet pipe segment
and the vass;el 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 standarc ANSI flanged
closure. Each blind flange is drilled and tapped for a 1/4 inch
NPT vent conmnection. Stainless steel, 1/4" flexible tubing is
attached to the one blind flange for venting vessels of
radiolysis gases during storage. A 3/4" 00 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
line.

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 contalmment pump takes a
suction off the bottom of all the containments and draws any
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leakaye from the vessel fittings along with pool water down
through the containment to the pump and discharges through the
leakage containment ion exchangers back into the pool. These
vessels are located along the east wall of the "B" fuel pool.

2.1.4 Manifold Containments

2.1.4.1 Hi Rad Filter Manifold Containment

A majority of the valves, instruments, and piping runs,
associated with the prefilter and final filter form the filter
manifold whizh is housed in a shielded, ventilated containment.
This manifold is located on the cask support platfomm at the
south end of the "B" fuel pool.

Tne contairment is 3 feet, 6 inches wice, 6 feet 10 inches long
and 1 foot 10 inches deep. It is constructed from 3/16 inch
thick stainless steel plates and frames. Shielding is 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 SUS Off Gas System.
The intake and exhaust connections are 2 inch lines located at
opposite sioes of the containment box. Access ports are provided

in manifold contairments for maintenance of the valves and



2.1.4.2

instruments ‘and are shielded with lead blacks. Valve operation
will be performed using reach rods which arotrude 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 Excharge Manifold Containment

The lon exchange manifold containment houses valves, piping, and
instruments associated with the ion exchange process train. The
manifold is located on the walkwey 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.

Ry



2.1.4,3

The south end of the contalnment box has an external shielded
chimney which overchanges the "B" fuel 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 irch 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 contaimment 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 tem Cl Manifold

The RCS cleanup manifold was developed in order to establish
tie-in points in the SDS System which can enable it to process
the Reactor Coolent System via the reactor coolant bleed tanks.
The RCS cleanup manifold is located on the south-east comer of
the SDS cask support platform.



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 SOS 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 accomplishec using the techniques described for the .
other manifolds.

2.1.5 Off Gas and Liguid Separation System

2.1.5.1

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 nomal 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 alamm 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 oh the off gas
unit at the heater influent and charcoal adsorber effluent.
These indications allow the operator to monitor the heater
perfomance 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, allows 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 circultry 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 egquipped with differential pressure
detectors. These instruments allow the operator to monitor
filter loading, and cetermine when a filter needs replacing due
to crud buildw. 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 Regulatory 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 imches W.G., either new, wet or
loaded with dust, for at least 15 minutes without damage. At &
differential pressure of 0.5 inches W.G. or a radiation level of
100 mR/Nr 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 11
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

-53 -



2.1.5.3

replaced. The system also utilizes a charcoal adsorber bed for
the removal of radicactive lodine. This adsarber 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 ol a 1" diameter stainless
steel pipe approximately 26' long containing 60-3/8" nipples,
with caps, on 4" centers. It is located above the spent vessel
storage racks on the west side of fuel pool "B", level with the
floor elevation, running north and south. On the south end of
the manifold it ties into a 2" diameter stainless steel pipe
{L527-80-2) which connects to the off-gas filtration unit, The
north end of the manifold contains a Dollinger Air Filter which
provides an air sweep for the prevention of gas build-up in the
venting manifold. The vessels are 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.



2.1.6 Major System Valves

2.1.6.1

Submerged lon Exchange Manifold Influent Automatic Isolation
valve (CN-V-1x24)

The automatic isolation valve is a 1 1/2 inch solenoid operated
ball valve. It is located in the high activity area of the
submerged lon exchange manifold containment, at the north end of
the "8" fuel pool.

The valve ircorporates an automatic shutdown function to preclude
the consequences of adverse conditions from occuring which might
damage equipment and/or cause injury to personnel. Feed
Isplation valve (ON-V-IX-24) is controlled from the Feed Shutdown
System Relay Panel (RP-1). The "Auto-Trip" selector switch in
the "Auto" position energizes the Feed Isolation Valve Solenoid
valvc (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), IX Manifold
Effluent in Line Radiation High (ON-RSH-IX04), or Leakage
Containment System Influent Radiation High (CN-RSH-LCOS5)
deenergize ON-UY-IX24, and IX Manifold General Area Radiation
High (CN-RAH-IXD3) deenergizes CN-UY-IX24 on an adjustable 5 to
50 second time delay. Instantaneous closure is affected by
placing the "Auto-Trip" selector switch in the "Trip" position,
or upon loss of power to either RP-1 or the solenoid valve or

upon loss of air to the solenoid valve.
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2.1.6.2

2.1.7

Monitoring Tank Fill Isolation valves

The Monitor Tank fill isolation valves, £2S-V-002A and
SDS-v-0028, are designed to automatically isolate the monitoring
tanks if the tanks are filled above a pre-set level.

Dewatering Station

The dewatering station is located in the cask pit at the north
end of the Unit 2 Spent Fuel Pool. It consists of two
containment boxes positioned underwater, one for filter vessels
and one for ion exchange vessels, along with associated piping,
valves and instrumention. Shielding is provided by the Spent
Fuel Pool 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
overpressurization of the system the nitrogen supply is connected ;



to the dewatering station through special piping equipped with a
relief valve.

The spent filter and lon-exchange vessels can be dewatered prior
to storage in Spent Fuel Pool “B" or shipment to interim storage
elsewhere on Three Mile Island. when it is decided to move the

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

removal.

2.1.8 Remote Operatimg and Manipulating Tools

2.1.8.1

Hansen Connect/Disconnect Tools

The Hansen Comnect/Disconnect tools are fabricated from stainless
steel and are mounted on the Ion Exchanger, Filter, Leakage
Containment and Dewatering Station racks.

Operation is achieved by a mechanism that disengages a 1 1/2"
stainless steel female Hansen couplirg, and couwples it tc a 1
1/2" male Hansen attached to the lon 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.
The coupling operation is performed from approximately twenty

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



2.1.8.2

2.1.8.2.1

located at each station. The platforms are located approximately
(2) two feet above the pool water ‘evel. 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 uncoupling
filter and exchanger vessel connections while keeping radiation
exposure to the operator to a minimum.

The Dewatering Station utilizes two (2) tools per vessel, an

inlet air connection and an outlet connection that directs

effluent to the off gas separator tank.

Exchanger and Filter Vessel Liftjng and Positioning Tools

Unspent Vessel Tool: The unspent vessel lifting tool is
constructed from stainless steel. It consists of two (2) J-hooks
which pivot and are attached to a 1ifting shaft. The hooks are
aligned with the vessel by a guide amm that fits into a notch in
the vessel upper skirt. The tool also has a set of guide amms to
position the vessel properly in the contairment box. These ams
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; additicnally the Tool and Fuel Pool deck

are marked with arrows which are positioned in the same direction.




The bottom of the contaimment boxes also utilize a guide assembly

which mates with the bottom of the vessel to keep the vessel from
rotating or tipping after the handling tool is released.

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

The J-hooks are engaged manually jnto 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 Exchanger 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.



2.1.8.2.2

2.1.8.2.3

Spent Vessel Tool: The spent vessel tool is basically identical
to the unspent tool with the following differences:

a) This tool is used to move spent vessels from containment box
to containment box, or to a storage rack, or to the
Dewatering Station for dewatering, or to the Shipping Ca‘sk
for removal from the pool.

b) The lifting shaft is longer to prevent -irndvert.mt 1ifting
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 operatedg
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)
leakage containment vessels are not highly loaded and are removed
from the pool for resin changeout, and 2) in the deep storage



location, delatching problems tended to off center some vessels
sirce the storage locations, unlike the processing locations, do
not have guioe assemblies ir. .ne bottom.

The original spent vessel tool could not be used to remove
leakage containment vessels since it was desinged to prevent
1ifting of highly loaded vessels from the pool ant out of the
water shielding. The original tool also centered inside the
container cupicle and not on the vessel tk s 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
lergth is shorter to allow retrieval of leakage containment fon
exchangers and the tool has been redesigned to center on the

ce ter nozzle of the vessels; allowing retrieval of off center

vessels.

Because the vessel movement tools have become bent during use all
vessel handling tools have replaceable spool pieces at the bottom
end, which when they are bent may be replaced. The bottom end of
the tool can also be replaced if damaged. The alternate spent
vessel tool bottom assembly can be 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 ‘llow 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 attachcd to one of the 1/4 ton hoists located on
each rack for hanscn tol manipulation.

There arc three (3 attachments associated with the recovery
teol, two (2) types of J-hooks and a flexible hose handling
attachment.

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

operation.

Moveable Spent Vessel Rack Lifting Device

The moveable spent rack lifting device is constructed from carbon
steel with stainless steel locking pins. The pins are engaged
and disengaged by air actuated cylinders.

The device is manipulated using the Fuel Handling Building
overiiead crane and is used to 1ift and position the four (4)
moveable spent storage racks.



2.1.8.5

2.1.8.6

2.1.8.7

Vessel Nozzle Plugging 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 ir. place, the tool
releases and disengages from the plug.

This too! is manipulated using the Fuel Handling 8uilding
Overhead Crane and is operated manually.

Pressure Instrument Diaphragm Removal Tool

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

replgcenent.

Vent Hose Handling Tools

The vent hose handling tools consist of four specific tools each
of which are twenty-four foct in length, constliucled 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 "8", thus allowing these
vessels to be vented. This venting operation is necessary to
eliminate any pressure buildup inside these vessels due to



radiological decomposition of water held by the spent zeolite.

description of each tool type and their function is presented
below:

(a) Simgle J-hook Tool

(b)

(e)

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 lr.'ycled. The tool consists of a
stainless steel pipe with a J-hook end fitting.

Douwle J-hook Tool

Tnis 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.

Inverted 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 "ronl

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 Tool it is supported by the Fuel
Handling Building overhead crane during the lower operation of
the vent hose.

Spent Filter Vessel venting T .a)

This tool is used to connect modified Hansen couplings to spent
filter vessels, allowing the filter vessels to be stored in
averted condition.

2.1.9 Sampling Devices

Sampling of the SDS process stream is accomp)ished 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:

1. Hi Rad Filter Sample Glove Box
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2. Hi Rad Feed Sample Box
3. Intermediate Level Sample Glove Box

In addition, samples can also be taken at other SOS locations
which handle low levels of radicactive water and, thus, do not
require special boxes. These locations are:

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

Process Stream Samplimg

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



2.1.9.1.1

2.1.9.1.2

Hi Rad Filter Sample Glove Box

This sample box is located on the west wall at the southwest
comer of the "B" Fuel Pool. There are two sample points inside
the glove box; the influent of the prefilter ana 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 lincs prior to taking a
sample. To prevent the sample box sump from overflowing, a sump
purp is installed which transfers the waste water to the off gas
separator tank.

Hi Rad Feed Sample Box

Tnis sample box is located on the surge tank cover at the north
end of the "B" Fuel Pool. The box contains only one sample point
which is used to obtain influent samples to the first zeolite in
each processing train. Provisions are also provided to ailow
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 1 uci/cc. This information

coupled with other data is necessary for calculating the fon
exchanger vessel loading and efficiency. Since flow does not
continuously go through the sample lin:, 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 Level 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, Zeolite "C" Effluent.
4, Train #2, Zeolite "A" Effluent.
5. Train #2, Zeolite "B" Effluent.
6. Train #2, Zeolite "C" Effluent.
7. Trains #1 and #2, Cation Influent.
8. Trains #1 and #2, Cation Effluent.

Flow for this sample box comes from a diverter valve in the beta
monitor manifold. After placing this valve in the sample
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 sample bomb. The sump in this
box is designed to gravity drain to the off-gas separator tank.



2.1.9.2

2.1.9.2.1

Other Sampling

The remaining SOS sample locations, due to the low level of
radioactive water which they handled, do not employ specizl 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 SOS 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 wil
provide an indication of component leakage and the effluent
sample will provide an indication of containment ion exchanger
removal efficiency.
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2.1.9.2.3

Monitor Tank System

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

Spent Vessel Gas Samplimg

Gas sampling of the spent ion exchange vessels is provided by gas
sampling stations mounted on the handrail on the west side of the
spent fuzl posi "B" above the stored vessel venting manifold.
There are two (2) stations constructed from 1/4" diameter
stalnless steel tubing and containing a 0-60 psi Ashcroft
pressure gauge and a 300 cc stainless steel sample cylinder. Gas
saling 15 accomplished by disconnecting the vessel vent line
from the stored vessel venting manifold and coniecting it to the
gas sampling station where the gas is collected in the 300 cc
sample cylinder.



2.2

2.2.1

Instruments, Controls, Alamms and Protective Devices

Instrumentation and Controls

Instrumentation and controls are located on the 347'6" elevation
of the Unit II Fuel Handling Building except for local start
capability for the Monitoring Tank Transfer Pumps PlA and P1B,
local Monitor Tank Level Indication SDS-L1-1A and SDS-L1-3A and
sSpS mn.ltér Tank Transfer Pumps Discharge Flowmeter readout.

Radiation monitoring is performed at the Radiation Monitoring
Panel (RMP-1) and the packaged Off Gas Radlation Monitor
(Eberline PING-1A). The RMP-1 contains linear ratemeters and a
multi-point recorder for the seven Beta detectors (CN-RE-IXD4,
-LC05,-PMD7,-PMOB,-PMD9,-PML0, and-PML1) and the two gamma
detectors (ON-RE-IXD3 and CN-RE-VADS). Only channels CN-RE-IXD9
and ON-LCO5 are recorded by the Multi-Point Recorder.

The Beta detectors are G-M tubes monitoring the process water
through teflon tubing windows located in the Beta monitor
manifold. A nylon window is used on the suction of the
containment water oump and nylon tubing on the exchanger manifold
effluent. The high voltage and 12 VOC required to power these
units is distributed through fan-out connectors in the radiation
monitoring panel. The pulse discriminator output provides a
positive six volt square pulse for every negative irput pulse
from the G-M tube that exceeds the discriminator threshold
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level. The output of the pulse discriminator is connected to the
irput of the linear ratemeter/alam 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/alamm channel. ON-RE-IX03 is the area monitor detector
mounted on top of the radiation monitoring panel (RMP-1).
ON-RE-VAD6 is the off-gas detector mounted on the of f-gas header
before the off-gas heater.

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

Measurement of the off-gas effluent beta particulate, ‘odine 129
and noble gases is accomplished through the packaged PING-1A
sample system. Amblent background radiation is also measured and
subtracted from the activity in the air measurement providing
hicher 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 (SWS-P-1) is
located on 5S0S Control Panel CN-PNL-1 with stop capablility on the
local panel on the east wall of the Fuel Handling Building.
Control for pump WG-P-1 is also located on CN-PNL-1 with
"Remote-Local" seiector switch,

The Off-Gas Bottoms Pump (CN-P-VAD4), Leakage Containment Pump
(CN-P-LCD6), and the MSA Off-Gas Blower (ON-P-VADS) are all
controlled from their respective local starters.

The Off-Gas Bottoms Pump has an "Auto/Of f/On" key-operated
selector switch. This pump is used in the manual position and
tank contents are pumped out by operator action.

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-1X24) which is controlled
from the Feed Shutdown System Relay Parel (RP-1). The
"Auto-Trip" selector switch in the "Auto" positinn energizes the
Feed Isolation Valve Solenoid Valve (CN-UY-IX24) admitting air to
N-V-1X24 to open providing a trip signal is not present. Trip
signals from Off-Gas Header Influent Pressure High High Switch
(ON-P1SH-VA28) or IX Manifold General Area Radiation High
(CN-RAH-IX03) deenergize CN-UY-IX24 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-LCO5) deenergize CN-UY-IX24 on a 5 to 50
second time delay. Instantaneous closure is affected by placing
the "Auto-Trip" selector switch in the "Trip" position.

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

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

Local Pressure instrumentation is located throughout the process
in areas such as the inlet and outlet of each exchanger of
filter. Many of these pressure indicators are unnecessary for
system operation but provide indication of individual exchanger
performance. The pressure gauges are weatherproof and liquid
filled such that the process pressure is sensed through a remote
diaphram.

Feed temperature is measured in the RCS cleanup manifold
(ON-TI-RCO7). Measurement is made with & themmocou 'le with a hot
Junction welded to the feed line. The thesmocouple is connected
directly to the irput of a digital readout temperature

indicator. The indicator and housing are on & support stand
mounted on top of the manifold.
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The SOS System is flushed using deionized or low activity

processed water whose flow is measured through a hand held flow
totalizer. The flow is controlled with the off-on action of
solencid valve CN-V-DW-339.

The system is started by setting the total gallons desired with
the dial on the batch register and pressing the start button.
This will energize ON-V-Dw39 allowing water to flow through the
meter. The register will count down the gallons of water to zero
where it will de-energize ON-V-DW-339, shutting off water flow.

The Leakage Containment System surrounding all of the Ion
Exchangors, 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.

An Off-Gas System maintains a negative pressure on the five SOS
manifolds and three sampling glove boxes. Each manifold or glove
box as well as the Off-Gas Header Influent has a Pressure
Differential Indicutor/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 0 to 1 inch of
water scale (O to 15 inches of water on the Off-Gas Header



Influent). A low pressure (high vacuum) switch actuates a local
audible horn at .25 inches of water for the filter, feed and RCS
manifolds and the Hi Rad Fllter Sample Glove Box. A remote alam
and flashing alamm window on Annunicator Panel No. 1 is actuated
by low pressure switches at .25 inches of water for the Ion
Exchangers and Beta Monitor Manifolds and the Hi Rad Feed and
Intermediate Sample Glove Boxes. The Off-Gas Header Influent
Presure High Switch actuates a remote alamm and flashing alarm
window on Annunicator Panel No. l.

The Off-Gas Filtration unit has a 9 KW heater on the inlet sized
to dehumidify air from 100% to less than 70% relative humidity at
rated flow. The heater has an on-off controller with temperature
indication from a thermocouple mounted near the heater.
Protective themmodiscs 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
throug a local controller. Filter differential pressures, inlet
and outlet temperatures, flow indication, and inlet and outlet
pressure indication are provided lccally.

The controls and instrumentation of the S0S 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 PlA and P1B can be started and
stopped locally on the 305' elevation of the Fuel Handling
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Building or remotely at the SOS 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
aligwment which in turn aligns the appropriate tank's low-level
switch to trip the pump.

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

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

Local presure and/or flow indication is provided in each of the
three (3) sampling glove boxes.




2.2.2 Alamms

Amunicator panel No. 1

All field contacts are closed during normal operation and will

cpen for alamm condition., The alarms work as follows:

A sensing voltage of 120 VAC is applied through the indivicual
annunicator points via a field contact; Opening of the field
contact (signaling an alarm condition) will remove the 120 VAC
causing that point-light to flash and sound the horn, Depressing
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
annuncistor point is then reset for another sequence. Depressing
"Lamp Test™ push button «ill illuminate all point lights.

Annunciator Panel No. 1 includes the following alarm points:

ALARM ACTUATED BY
1. Feed Valve Closed
2. Exchanger Manifold Low Diff. Pressure CN-DPSL-VADS
3. Hi Rad Samples Low Diff. Pressure CN-DPSL-VALL
4.* Beta Monitor Sample Return Low Flow CN-FSL-M18
5. Off Gas System High Pressure CN-PISH-VAZB
6.* Beta Monitor Manifold Low Diff. Pressure CN-DPSL-VA10
7. Inter-Rad Samples Low Diff. Pressure ON-DPSL-VADS
8. Off Gas Filter Unit High Temperature CN-TSH-VADA
9. Off Gas Separator High Level CN-LSH=-VAD3
10. SDS Monitor Tank T-1A Level Hi/Lo SOS-LSH.-1
11. SOS Monitor Tank T-1B Level Hi/lo SOS-LSHL -3
12. Leakage Containment Pump Low Pressure CN-PSL-LC17
* Not in use
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SuS Control Panel (Ch-PNL-1)

Tne S0S Control Panel alams function in an lcentical way to
Annunicator Panel No. 1. SOS Control Panel CN-PNL-1 incluces tne

following alam points:

ALARM ACTUATED by
1. Pump wi-P-l Seal Leakage WG-PS-17
2. Pump WG-P-1 Flow OQutlet Temp Hi WG-TSH-15
o) 1IF Level Hi RC-LT-102
B2 IIF Level Hi i RC-LT-102

Radiation Monitoring Panel

Tne Radiation Monitoring Panel Common Alarm (CN-RAH-IX04) is
locatea on top of the Panel. It consists of a bell alarm, alarm
light and a silence and test pushbutton. Tne alamm is actuated
when the fielo contacts open (oeenergized state) from the
following alam points:

ALARM ACTUATEU BY
l. IX Manifold teneral Area Rad. Hi ON-RSH-IX03
2. Off Gas Header Influent Rad. Hi CN-RSH-VAD6
3. "A" zeolite Beas Effluent Rao. Hi CN-RSH-PMD7
4, "u" Zeolite Beas Effluent Rad. Hi CN-RSH-PMOB
5. "C" Zeolite Beas Effluent Rad. Hi ON-RSH-PMD9
6. Cation Beas Influent Rad. Hi CN-RSH-PM10
7. Cation peas effluent Raa., Hi ON-RSH-PML1
8. Leakage Containment System Influent Rad. Hi  CN-RSH-LCO5
9. IX Manifoid £ffluent in Line Rao. Hi ON-RSH-LX04
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Off Gas Sampler

The Off Gas Sampler contains Alert and High Level Alamm and
Nommal light. The Alert and High Alarms have identical circuits
with adjustable trip points and irputs from the Particulate,
Iodine and Gaseous readouts. Exceeding the trip point energizes
the lamp on the front panel and changes the state of the alam
relay. Relay logic is reversible and alarms may be locking or
non-locking, selectable by internal switches. The reset of a
locked alam is accomplished by pushing the 1lit alamm light. In
addition to the above, the High Alamms activate a flashing light
and sound a bell.

The Off Gas Sampler contains the following alamm points:

AL ARM ACTUATED BY
1. Off Gas Particulate Sample Rad. Hi CR-RSH-VAlZ
2. Off Gas Charcoal Sampler Rad. Hi DN-RSH-VAL3
3, Off Gas Ion Chamber Sampler Rad. Hi CN-RSH-VAl4

A falled alam consisting of a NORMAL light being deenergized is
actuated when the count rate drops below one count per minute.
The alamms are disabled during the use of the check source.

Local Annunicators

Local annunicators with audible horns include the following alamm
points:



ALFRM ACTUATED BY

1. Filter Manifold Containment DP Lo CN-DPSL-VADL
2. Hi Rad. Filter Sample Box DP Lo CN-DPSL-VAO2
3. RCS Manifold Containment DP Lo ON-DPSL-YA12

4. Filter Manifold Containment Sump Level Hi ON-LS-FLD6
5. Hi Rad Filter Sample Glove Box Sump Level Hi (N-LSH-SA07
6. RCS mManifold Containment Sump Level Hi C—LSH-RCOD9
All field contacts are closed during nomal operation and will
open for alam condition. A sensing voltage of 120 VAC is

applied through field contact.

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

"Silence/Test™ push button will silence the horn and change the
light to a steady-on condition. Closing the field contact
(process return to nomal) 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 independent valves, one for each tank, located on
the influent lines to the monitor tanks. They are 1 1/2 inch
motor operated ball valves. The actuators associated with these
valves are interlocked with the monitor 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 SOS jon
exchargers and generating fines during monitor tank switch-over.



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 be accomplished manually; at
any time, using the hand switch. The valves will close
automatically if the taik level is high.

Control Room Panel (SPC-PNL-3)

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

control room:

ALARM ACTUATED BY
21. 1IF Level Hi RC-LT=102
22. 1IF Level Lo RC-LT-102
23. Bubbler Air Supply Pressure Lo RC-PSL-105
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3.0

3.1

Submerged Demineralizer System Modes of ration

Off Gas System

3.1.1 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 Bullding
HVAC system.

3.1.2 System Operation

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

Increasing differential pressure across the roughing filter, charcoal
filter, or the HEPA filters is an indication that the filters are
retaining dirt and other airborne particulate. These components should
be replaced as required to insure that flow through the ventilation
unit is adequate.
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The off gas moisture separator tank level should be monitorya
periodically to insure that the level control system is fur:tioning
properly. Ouring initlal Cospmnent wenbi-— 1 - - ling of the
prefilter and final filter), or other operations during which large
amounts of liquids are dumped into the Vent and Drain System, moisture
separator tank level should be monitored more ffeq.nenuy.

3.1.3 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
tleower and then place the syslem in a normal shutdown line-uwp.

3.2 System Operation

3.2.1 Filter Operation Start-Up

Prior to system operation, system operators will be required to have in
operation the SOS Off Gas System and the Leakage Contalnment System.




3.2.2

3.3

3.3.1

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.

Nomal Operation

The filtration operation will be a batch process (the water will be
filtered and the water processed.

System parameters will be periodically monitored while filtering the
influent water. S0S 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
spproximate chemical and radionuclide loading of the filters.

Processing the Filtered Water

Processing System Start Up

Throughout the duration of the processing, the SOS Off Gas System and
Leakage Contaimnment System will be in operation.
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The ion exchange vessels will be filled ano vented prior to
installation into the system. Line venting will be accomplished on
initial system start-up, ang will not be repeated on subsequent
restarts. With 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 II
via the RCBT or MWHT are aligned for operation.

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

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

System sampling will be conducted in accordance with approved
procedures. During initial operaticn data will be recorded from all
system instrumentation to establish basellne data points, for future
reference and system trouble shooting. When sufficient operating
experience 35 been gained, the data points necessary to support the

Process Control Program will be recorded each shift.
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3.3.2 Processing System Operation

3.3.3

3.4

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

Periodic samnling (at various sample points) will be performed to
verify bed performance and decontamination factors.

Processi tem Shutdown

when it has been determined that a process demineralizer is expended 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 remcved, and
stored in storage racks in the "8" Fuel Pool. Expandable plugs are
installed in each Hansen connector and the vessel is connected to the

storage vent header.

Special Evolutions

3.4.1 Cation Vessel Change Out

Vessels in the catlon position are presently being moved to the IC or
2C position as the 1A or 2A vessel is removed anc the other vessels are

moved forward. However, replacement of a vessci located in the forth
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(4) exchange position can be perfcrmed without securing the process
evolution. When it is determined a cation vessel needs to be replaced
in the forth bed position, the standby vessel is valved into the
system. The spent vessel is then isolated. The vessel is then flushed
and removed from the system; it is stored and a new vessc¢l is installed
in its place.

3.4.2 Leskage Containment Ion Exchanger vessel Replacement

There are two leakage contaimment ion excha gers arranged in parallel

. in the system. Both ion exchangers are in service simultaneously.

when it is determined that the ion exchangers must be replaced. The
S0S is shutdown and both leakage containment vessles are replaced.
After both vessels are replaced the system will be returred to nomal
operation utilizing both vessels.

3.4.3 Ventilation Filter Replacement

when the roughing, HEPA or charcoal 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.



3.5

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 II Control Room notified. Appropriate radiation control
procedures will be instituted.

Transfer of Water fiom SDS to EPICOR Il

There are two major pathways available 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 SOS effluent.
This scheme uses evisting 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 Bleed
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 monitoring decontaminated
liquid effluent from the SDS and transferring it to the EPICOR II
System, the Processed Water Storage Tanks or back to S0S 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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WOL-T-1A, 18, IC
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WDL-T-1A, 1B, 1C

EPICOR II
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Unit I Tanks
WOL-T-5
WOL-T-8A, 88

EPICOR 11
PH-T-1, 2

SDS Recycle

S0S Flush
WOL-T-1A, 18, 1C
WOL-T-2



3.6

3.6.1

Staffing Levels

System Operations

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

1= Operations Department Two (2) Operators
2 Chemistry Department One (1) Chemistry Technician
3. Radcon Department One (1) Health Physics Technician

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

These marpower levels are subject to change as a result of lessons
learned from the initial operation of the system.

3.6.2 System Outages

During outages, the sy.iem will be routinely surveyed by at least one
operator and one nealth physics techniclan,
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4.0 Abnomal Operating Conditions and Emergency Events

4.1 Types of Events Considered

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

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

Abnomal Operating Conditions

Loss of SDS Off-Gas System

Leakage of the SDS Into the Spent Fuel Pool
Loss of Instrument Air

Loss of Electric Power

Emergency Events
Fire

vessel Drop in the Spent Fuel Pool
Cask Drop
Man in the Spent Fuel Pool

4.2 Ponommal Operating Conditions

4,2.1 Loss of SDS Off-Gas System




4.2.1.1

4.2.1.2

Design Criteria to Mitigate Effects

Upon failure of the off-gas system 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 the off-gas system not functioning.
This design feature nas te2n incorporated to enable control over
the possible generation of airborne radionuclide particulates and
gases.

Response

Upon loss of the SDS Off-Gas System, the SDS will be shut down
and its components isolated until the off gas system is restored
to service. The Unit II Control Room will be notified
immediately. Any unnecessary persomel will be evacuated from
the area until such time as Health Physics 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 S0S 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 radicactive
contamination within the Spent Fuel Pool in the event that a
Hansen couwpling 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 radiocactive 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
alam of increases in the general area radiation levels.

Resporse

If a leak in the submerged piping of the SDS is elther 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 from 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

4,2.3.1 Design Criteria to Mitigate Effects

CN-V-1X-24 automatically shuts upon loss of instrument air
causing temination of the feed to SDS.

Response

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

implemented to correct the causative factor.

4.2.4 Loss of Electric Power
8.2.4.1 Design Criteria to Mitigate Effects
Upon loss of electric power SDS processing will be automatically

terminated; feed pump operation will be terminated, off-gas
system operation will be terminated, CN-V-IX-24 will close.

4.2.4.2 Response

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

4.3.1 Fire

4,3.1.1 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 detection of fire in the Fuel Handling Building, processing
operatins of the SDS will be terminated and the system shut

down. Unnerzssary personnel will be evacuated from the area. If
possib!z, personnel in the area will fight the fire with
svailahle fire fighting equipment. The Station Fire Brigade will
be assembled.

4,3.2 \essel Drop in the Spent Fuel Pool
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4,3.2.1

4.3.2.2

Design Criteria to Mitigate Effects

SDS vessel handling will be done only underwater. Movement of
the vessels will occur under stringent 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 periodic maintenance are performed in
accordance with approved procedures. The SOS vessels have been
designed with sufficient strength to discourage rupture if
dropped within the pool. If component (vessel or piping) damage
were to occur, such that small amounts of radicactive water is
released to the Spent Fuel Pool, the pool and its cleanup systems
will limit dispersal of radionuclides and provide cleanwp
capability for the contaminated pool water. Crane operators will
receive training prior to handling the spent vessels.

Resporse

SDS processing operations will be terminated. The operator will
immediately notify the Unit II Control Room 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. If damage has occured to any
system components, the operator will take corrective action as

necessary.



4.3.3 Cask Drop

Cask drop analysis is provided in the SDS TER, Section 7.5. This
analysis ylelds the conclusion that, while the unlikely probability
exists that a cask drop could result in a significant cleanup effort,
the public health and safety is not compromised.

4.3.3.1 Design Features to Mitigate Effects

Should a cask drop occur, the Fuel Handling Building Ventilation
System will be operated to limit radionuclide dispersion to the
atmosphere to within Technical Specification limits, 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.

4.3.3.2 Response

SDS processing operitions will be terminated. All unnecessary
persomel will be '_mmediately evacuated from the area in oider to
minimize personne. exposure. Any injured personnel will be
removed from the .rea via proper emergency techniques. The Unit
I and Unit II Cont:ol Rooms shall then be notified, in addition
to Health Physics personnel. The Control Room will periodically
announce that unnecessary personnel are to rewain clear of the
accident site. ™:wce the damage and/or danger is assessed,
follow-up actions will be initiated to recover from the effects
of this accident.
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4.3.4 Man in the "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 avallable.

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 personnel
will be notified.



5.0

5.1

Maintenance

Maintenance ach,

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. Maintenance
requirements for the SDS can be categorized into the following broad

general areas:

1. Instrument maintenance and calibration.
2. Punp maintenance.

3. valve maintenance.

4. Hansen coupling maintenance.

S, Off gas filter system maintenance.

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

5.1.1 Instrument Maintenance and Calibration Approach

Instrumentation calibration will be performed on a routine basis in
accordance with the nomal site calibration freguency in accordance
with A® 1027 Preventive Maintenance. Maintenance on electronic

portions of instrumentation outside the pressure boundary will be
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perfomed in accordance with vendors manuals as roquired 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 nommally not require
maintenarce and are intended to be replaced remotely should problems

develop.

5.1.2 Pump Maintenarce

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

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

5.1.2.2 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 is not expected to become contaminated. Normal
plant maintenance practices will be utilized should repair become

necessary.
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5.1.2.4

5.1.2.5

5.1.3

Leakage Containment System Pump

The leakage containment system pump is located in an accessible
area at the north end of the "B" Fuel Pool and just west of the
ion exchanger manifold. It is not expected to become highly
contaminated during SDS operation. Nommal plant maintenance
p::actics will be utilized should repair become necessary.

Monitor Tank Transfer Pumps

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

valve Maintenance

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

5.2

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

Corrective Maintenance

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

When work is to be 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 boxes
prior to installatiun 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.
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5.2.1 Retesting Requirements

5.3

5.3.1

Repairs, maintenance and system modifications which violate the
integrity of the pressure boundary will require post-ma.ntenance
testing at nomal operating pressure and temperature. This will be
accomplished using low level processed 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 Regulatory 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 will be performed to determine
leak integrity of valve stem packing. This will be accomplished when
the systewm 1s 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 .
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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 degracation and to
spot potential problem areas. Instrument readings will be taken daily
and compared to prevlous‘data to develop trend infomation 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 SOS testing can be subdivided into three general catagories:
1.  Construction Testing :

2. *"Cold® Furctional Testing

3. "Hot" Functional Testing.

Construction Tes

Construction testing will consist of fluid system flushing, flow
verification and pressure testing and continuity testing and alam set
point checks of all electrical and instrument circuits. Additionally,
all instruments (which were purchased initially with factory
calibration certification) will be recalibrated. DCP and Freon 2
testing has been perfomed 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 Boliler
and Pressure Vessel Code, Division 1. The test criteria for the HEPA
and charcoal filters is that they meet a 99.95 percent efficiercy for
removing the test media employed.
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6.2

6.3

"Cold"® Functional Testing

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

"Hot" Functional Testing

The initial operation of the system is p'anned to be used as a part of
the system testing program. The initial processing will utilize water
contained in the Reactor Coolant Bleed Tarks 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 CF
(decontamination factor) verification can be expected.
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6.4 Ancillary Testii

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

1. Dewatering testing of ion-exchange columns.

2. Dewatering testing of filter vessels.

3. Ion-excharger column testing.

4. Distribution header testing of ion-exchange vessels.
5. Channeling testing of lon-exchange vessels.

6. Polishing system column testing.

; Filter loading testing.
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Table 1
LINER RADIONUCLIDE LOADING CRITERIA

BASIS: (1) Non-Proprietery lon-Exchange Material
(2) 600,000 Gallons Sump Water
(3) 90,000 Gallons RCS Water

VESSEL CHANGEOUT CURIES No. of
SYSTEM POSITION SIZE FUNCTION EXCHANGER CRITERIA REASON FOR CHANGEOUT DEPOSITED LINERS
j SOS 1 2 x &4 Cs Removal 1E-95/ 60,000 Ci(Cs) - Zeolite Radintion €0,000 Curies 12-15
& Sr removal Linde A Stability (Total Cs)
- Shipping Cask Limit 2,000 Curies Sr
SbS 2 2x 4 Same as 1E-95/ Sare as - Spme as SDS No. 1 N/A 1/trein
SDS Mo, 1 Linde A SDS No. 1
Sos 3 2x & Same as 1E-95/ Same as - Same as SDS No. 1 N/A 1/train
SDS No. 1 Linde A SOS No. 1 .
S0S 4 2x 4 Seme ns IE-95/ Seme as - Seme as SDS No. ] N/A 1/train
SDS No. 1 Linde A SDS No. 1
EPICOR-1T 5 6 x 6 Na Removal Strong Acld 25,000 Gals. - Minimize Na Breakthrough <20 Curles 20-30
Cation Mixed or - Operational Convenience y-emitters
Cation/ 20 CI - Lirer handling limit :
Anfon y-emitter (Bare Pick)
Na break - Shipping considerations
EPICOR-11 6 6 x 6 Polishing Organic 2C1 Lirer Hendlirg limit <20 Curles <5

Cation/Anfon y-emitter Shipping Considerations y=emitters

EPICOR-IT 7 4 x & Pollshing Organic 20c Same as EPICOR-I1 6 <20 Curles <5
Backup Cation/Anion y-emitter y-emitters
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~ TRABLE 2
SDS COMPONENT VENTS AND DRAINS

SDS COMPONENT VENTS T0 DRAINS TO

on Exchange

Manifold Offgas Filters |Offgas Separators
Beta monltoring

Manifold |0ffgas Filters |0ffgas Separators
RCS Cleanwp T I

Manifold |10ffgas Filters |0ffgas Separators

a ter

gn
Sample Glovebox  |0ffgas Filters |0ffgas Separators
High Rad Feea

Sample Glovebox |0ffgas Filters |0ffgas Separator
termediate | |

Level Sample |

Glovebox Offgas Filters |0ffgas Separator
Ton Exchange

Trains Offgas Separator [Leakage Containment

Final Filter Offgas Filter |Leakage Containment

Pre Filter |Offgas Filter |Leakage Containment
SOS Post Fllter | I Uned with Herculon

Enclosure |0ffgas Filters | NO DRAIN
Iﬁn vent to

|
|0ffgas Filters/ |
|Hl Rad Filter |
I
I

|Sample Glovebox;
vessel |Line Drainable
Storage Racks ITo Pool |Pool
Monitor ng F.H.B. |

Tanks |Exhaust |Existing Bldg. Drain
|

I
Offgas Separator |0ffgas Filters |RCS manifold
|
Offgas Filters  |Building Stack | WA

(SN (RN R (" ——— R R
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Appendix No. 1
to
Submerged Demineralizer System
System Design Description

Title
5.D.S. Pumps/Blowers



Details
Igentification
Noun Name
Manufacturer
Model No.
Type
Standard Material Designation
Rated Speed
Rated Capacity
Rated Total Dynamic Head
Design Temperature
Lubricant
Packer
well Head Adapter

Motor Details
Manufacturer

Type

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

Appendix 1

SOS PLMPS/BLOWERS

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

113 ft.

4apeC

Water

Goulds - FP2-1a

Goulds - AWJ-2

Wagner

c

lLl2w

3450 RPM

Oil/Air

115/230 Volts, Phase 60 Hz, 17.5/8.75
Amps

POP-28
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Pump Detalls
Identification

Noun Name
Manufacturer
Model No.
Type

Standard Material Designation

Rated Speed
Rated Capacity

Rated Total Dynamic Head

Design Temperature
Lubricant

Motor Detalls
Marnufacturer

Model

Enclosure

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

Appendix 1

SDS PLMPS/BLOWERS

DWC-P-1

Internals Indexing Fixture Processing Pump
Goulds Pumps Inc.
45T05434
Submersible
Stainless Steel
3500 RPM

15 GPM

345 ft. 6 15 gpm
100°F (140°F max. )
Water

Franklin Electric

2341272003

Stainless Steel

5 HP

3450 RPM

Water/Air

460 Volts, 3 Phase 60 Hz, B.7 Amps
PDP-£A




Proy spundg ey

Pump Curve for 11F Processing Pump (Goulcs &35705)




Pump Details
Identification

Noun Name

Marnufacturer

Model No.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Total Dynamic Head
Design Temperature

Lubricant

Motor Details
Marufacturer
Model

Enclosure

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

Appendix 1
SOS_PLMPS/BLOWERS

FCC-P-1

Fuel Transfer Canal Drain Pump
Goulds Pumps Inc.

45305434

Submersible

Stainless Steel

3500 RPM

45 GPM

280 ft @ 45 GPM

100°F

Water

Franklin Electric

2341272003

Stainless Steel

5 HP

3450 RPM

Water/air

460 volts, 3 Pnhase 60 Hz, 8.7 ‘mps
POP-6-A
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Pump Details
Igentification

Noun Name

Marufacturer

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

Refererce

Drawing No.

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

Monitor Tank Transfer Pumps

Goulds Pumps Inc.

3196 "sT"

Double Mechanical Seal - Centrifugal
Stalnless Steel

3500 RPM

50 GPM

111 Ft.

S500°F

Water

Reliance

P

ooP

5 WP

3500 RPM

Oil/Adr

460 Volts, 3 Phase 60 Hz, 6.6 fmps
SDS-STR-1 and SDS-STR-2

2-MOBOA, Rev. O
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Appendix 1 (Cont'd)
SDS PUMPS/BLONERS

Pump Detafls

Identification CN-P-LCO6

Noun Name Leakage Containment System Pump
Manufacturer Goulds Pumps Inc.
Model No. 3196 MT-A=60
Type Centrifugal
Standard Material Designation 316 S.5.

Rated Speed 1750 RPM

Rated Capacity 120 GPM

Rated Total Dynamic Head 55 Ft.

Design Temperature 100°F

Lubricant Water

Motor Details

Manufacturer Westinghouse

Type Type S

Enclosure TEFC

Rated Horse Power 3 HP

Rated Speed 1750 RPM

Lubricant/Coolant © 011/Afr

Power Requirements 460 Volts, 3 Phase 60 Hz, 4.8 Amps
Power Source - SDS-PDP 6A

Reference

Drawing No. D5-527-G-05, Rev. 2
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Appendix 1 (Cont'd)
SDS PUMPS/BLONERS

Pump Detafls

Identification CN=P=YAD4

Noun Name 0y¥f Gas Bottom Pump
Hanufacturer Goulds Pumps Inc.
Model No. WP 3870

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

Rated Capacity 30 GPM

Rated Total Dynamic Head 65 Ft.

Design Temperature 100°F

Lubricant Water

Motor Details

Manufacturer Franklin

Type Submersible

Enclosure Henmetically Sealed

Rated Horse Power 1 HP

Rated Speed 3450 RPM

Lubricant/Coolant 011

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

Reference

Drawing No. D5-527-6-02, Rev. 2
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enhanced by plug-in power
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Package Includes:

N Submersible Sewapge Pump
(WPD311E)or (WPH1012E)

B Mercury Level Control Switch
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(ALS2-7 for 1 H.P. package)

E Magnatic Contactor
(A&&-I with 1 H.P. units only).

W Polyethylene Basin
(ALS7-1801P)

& Basin Cover (ALSS-18225)
B Check Valve (ALSS-2)

Order No. SWPDI11E 115 Volts,

bare leacs for connection to 95 Lbs.
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Pump Details
Identification

Nour: 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

Manual

Appendix 1 (Cont'd)
SDS PUMPS/BLOWERS

CN-E-YADS

Off Gas Blower
Buffalo Forge Corp.

SE

Radial Flow Centrifugal Type "E"

Sheet Steel

3510 RPM
1000 CPM
12" W.6.
104°F
0i1

Westinghouse

K

TEFC

5 HP
3510 RPM
011 /Air

460 Yolts, 3 Phase 60 Hz,
SDS-PDP 6A

Amps

MSA OFf Gas Air Filtration System

Instuction Manual



“E" and “RE" BLOWERS and EXHAUSTERS
CAPACITIES and STATIC PRESSURES

SIZE 5 E BLOWER

“ABRICATED
STEEL

(F.8.)

e Ay i.';.:..a-"-.-' s
T e = [Casscmy| 10257 Weal| 17.5° Wisel | 160" Whee! | 120" Wiea!
Ratings are for standard ;lf #0735 Ibs per CEM. 7] S2 [BHP |SP [RNP [ SP [BNP | SP | BNP
Qubis o disisy & IR 00T Mo Pee - R s | el tasi e [ Teata
formance daia in the 1abies and curves - ;i
s for standard wheel dumeters which  Focod B8] 34 |204] 29 |182] 22 101 13
are carmed in stoch. When suilable. L8000 G 238 | 37 (2031 23 [18n ] 25 D] LY
select l' n::'il :: for [asies! delivery. 700 ] 33| 42 J200| 37 |ran| 29| 07| 20
Special w! iameiers 1o meel inler-
mediste ratings can be delermined upon 800 74 200 45 [190) 40 [vas| 32| 22| 23
request 1o your Buflalo Sales Enginert =900 4 225| 50 |193) 45 |wD| 35| 07| 2%
-t C : 1000 34 20| S5 [vas| 43 |133| 38| sn]| 20
= = 100 No| 60 |12.7| 83 |23 42| 1] 1
- et 120054 00| €3 [1S8] &) |04 49 | s0] 23S
800 17| 79 [133] s | Y| 885 ) 24] 40
3500 R.P.M. PERFORMANCE CHART
v gEs B O B N S M N R S [N B v
o B | [ B T L R S L DU S S N O B N O BESY B R K .
) ¥ I I i & ] I . 1
- ; =11 " B v i i
L3 L T [ 1 [ [] 1 [ L] L) T . +
1 [ 2 ] ] ] 1 I 1 1 [] [ 1 1 I
) LB v
[N S ) [ T o5 7 o ALl
* 11 2 T
] e : : § : I 0 :
[ 55 ) 1 ] 1 1 1 . - ol
4 1 . 1§ . 1 1 L + [} L " 1 .
—ETANC PAESSURE (i R o ' e e
L e p——— L —— e ——— "
e T 1R 25 DIA. WHEEL : e rfl‘.!l
B = e T e o o e e s LA
e e o 7 S\f‘\l Y 5 G . l)r.,'//fr "
- 1 L Tt 1 1\\ o J.""E;/ .
T SIS i
0 18 2 - . | .
. o B = 3=
L]
]

APPENDIX 1 5sos 30D

CHN= K= VAOS




Amp Details
Identification

Noun Name
Manufacturer

Mooel 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

Appendix 1 (Cont'd)
SDS PUMPS/BLOWERS

ON-P-FLO7

High Rad Filter Manifold
Cole Parmer Instrument Company

C-7144-70

2-Gear Magnetic Orive

316 Stainless steel/Teflon/Ryton
3000

0.50 GPM at 95 psig

300 psi

180°F

water

Cole Parmer Instrument Company
Induction

TEFC

0.18 HP (135 watts)

3000

0il/Air

115 volts, 2 Phase 60 Hz, 1.3 Amps
MP-DN-1

DS-527-G-06, Rev. 3
DS-527-G-07, Rev. 3
D5-527-G-08, Rev. 1
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AC, DC, and air motor magnetic drive pumps
Seal-less pumps cperate at temperatures from —100°F to +275°F

C g
—

A TE RSO
« Exceptional chemical and -
£OMTDSIoNn MSIEEnce .. <

275 Mie w comtinaty 7

Magoenalls eopied poas p=ps arv dasfoed io- Detensg nos-
abrauve fwds 0 wzperatures froe =100 W < 278°T DI L& € for:
of water, ans wher the gears are wetad sell-pmime up 1o 20 1nches of
Hg Because the pomp u magseucaliy eoupled 1 toe moisr there are
o aba® seals 1o wear jeak cr gesernie beat Thus makes 11 sden’ for
Dost fyfems. erpecally those Lhal CAZNST LoemSle cosilamcsater
Geas pu=p dew:fs produces s ruad) culse-fwe Sow 8 the sute:
Fiow conuzony 8 =I5, & loop 3 he dferessal premsure, Dl
s asd Loe voliage resaus constant

1 of hugb-grade 316 rauciens niee!. Talioc® and ear-
bez © make pumie exarpocsaliy chemua’ e3¢ mToners reusass
and & msury bong. maADuzAnce-free seior Lfe Acvanoec pumg
haa? denye promides exceles: 0w WLt premure ang fiew per.

UeT, ans

 atrnrver l

| (D ax ‘ o

C-Tas48 | M/ vAS SOBIT | Exceomon w H 23 I 44 { i | ase o ! CTMass™ | Tar |

TTassl TWE A VAS BOAL *r | oo TEFC | 318 | 12 LI . H TTiem T2 00 C-Masd® | 3rgr
C-Tiaaalr ¢ - | Armoy S00C ¢ - IS0 i + INX C-Maad™ | T8
C-Tlhadl ¢ Cx2VDD | B WOHX | L= T2t o e [ i) A

CMasal | Cic2eVDD | Baw | €0 | ocx ] 1330 | aim | Zess | emass | vac |
C-Tiaid) | CRMVIC I B | we | 6Ll 4 | Ko o TN | Chead™ | ITA

E-TVaid CEFeVIT Brar wzoor | oce | §ogy: \ ™ioe 42 0C C-Thdbat™ F e

Magnetic drive 2 and 3 gear pumps...

with patented suc

tion-shoe design

Usiguelr despoed rumnes shor 27U &3 0 seal=] me=Se i pps-
TRiz the et mde o= the premsure mde of e pu=; The mavce
Senifz sdvaniage b I BRIz Lbe FuTDor aboe 1 8 e tucs of the s
of » ccovantional avaty plaie bousng Thas maies We pu=; Lghuer
AnZ mErY COTPAT. ALE =D IEpeTiasiive—perml 4
thurd pear Toe S-peas model doubies the Dow of the I-paas moce
waile peupring the same amount ef rpase Geary AnC suthes whoes
ary ol esnlammed wiihis 8 Fupoed Dapoel Up Wizt o Pressceaec
br the mrroundiag Dwe The fwd fomres e peass toprider Som al’
angies for efices! proasure loading

Cearmusuos u of 31 car nausiess feel I 0 dumabie evouice
reaisant bousing peary aad susaot sboes are ¢f Evise® for oun-
sasdiep chemuce’ resurance. bt wsemmal Fathin anc s low coef
fioet ef fachor. Al otbes pars that cosiact the worksg Cusd are of
Tefiez® and nuaunless rusel —seieciad & Provite AT TG eerroacs
resuTAnce and monrmee weat

Az isu-mal by-pass valve peomuts reccrulstien of the fwad ot the

" 3 = . . PrEsel pressure, PrEVESLLL FYELET EveT-PTRSNSY And Mole peet-
" A load By-pass valve u exterzally ad usable—eves while the puss
—H Een AR e eperating Magoedc couplng prevides beak proc!. ectuazuzanes-
I"‘ (X _ETaCD . free sevice and recduces macwnans Drver magne: u Rvwest.
.= - r coatad 12 prevest thermal abeck 54 ceStasinaser el
HES = Hald-eeicabie —aee tabie below for srvce kna
j ” ¥ Puzmz éov L* capabiines 3 foet of Ho0 vaswras dowre 1o the vape-
g — Ay - preasury of the Cwd bemng pumped. Differental prearary i §2 payg
€ EicITecicRC EACAE VY 2 yees prerury b 300 pag
» Tt thag T L Do e ey L Co Prree— g T S Serw— Lo
P—— St ot Mo, | e 1oen | e Py T Serom i = o1
I S:::‘ -}'.,_1? "k‘-'-p—-:t'-"‘!“mh'-'-w-’- ~ wwnge 1l C-h....i - " Cr.es | Pam |
L BT | et
| KX | Chea™"] six
o | CmaaT™ &5 0




Amp Details
lgentification

Noun Name

Manufacturer

Model Mo.

Type

Stangard Material Designation
Rateg Speed

Rateo Capacity

Rateg Static Pressure

Design Temperature

Lubricant

Rated Harse Power

Rateo Speed .
Ludbricant/Coolant

Power Reguiresents
Power Source

Refererce

Drawing No.

Appendix 1 (Cont'd)
SDS PLMPS/BLOWERS

ON-P-5A08, ON-P-RCD9

High Rad Filter Sample, and RCS
Manifola Sump Pumps
Gomari-Rupp Industries
20501000

Nutating

Polypropylene and Polyphenosulfide
1550

0.50 GPM

80.85 Ft.

180°F

wWater

Gormann-Rupp Industries

PSC

TEFC

0.18 H® (135 watts)

1550

Qil/Air

115 volts, 2 Phase 60 Hz, 1.3 Amps
HP=(N-1

D5-527-G-06, Rev. 3
D5-527-G-07, Rev. 3
D5-527-G-08, Rev. 1
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Appendix No. 2

to
Submerged Demineralizer System

System Design Description

Title

SOS Filter vessels



APPENDIX NO. 2

PREFILTER/F INAL 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

2 Ft. 1/2 In./4 Ft. 5 1/2 Inch
3/16 Inch

Stainless Steel (316L)

350 PSIG/100°F

10 Cubic Feet

Layered Sand

Layered Sand




APPENDIX NO. 2

PREFILTER/FINAL FILTER

Vessel Details

ldentification (Prefilter)
(Final Filter)

Number Installed

Manufacturer

Installation

Outside Diameter/Heignht, ft. in.
Shell Thickness

Shell Material

Design Pressure/Temperature
Volume

Prefilter Medlia

Final Filter Media

D-2003X Series

Two (2)

Buffalo

Vertical

2 Ft. 1/2 In./4 Ft. 5 1/2 Inch
3/8 Inch

Stainless Steel (316L)

350 PSIG/100°F

10 Cubic Feet

Layered Sand

Layered Sand




APPENDIX NO, 2

PREFILTER/FINAL FILTER/®CATION" SAND FILTER

vessel Details

Identification (Prefilter)
(Final Filter)

Number Installed
Marufacturer

Installation

Outsioe Diameter/Heignt, ft. in.
Shell Thickness

Shell Material

Desig.t Pressmneuperature
Volume

Prefilter Media

Final Filter Media
"Cation" Sand Filter Media

U-00001 Series

Two (2)

APCO/Buffalo

vertical

2 Ft. 1/2 In./4 Ft. 5 1/2 Inch
3/8 Inch :

Stainless Steel (31é6L)
350 PSIG/100°F

10 Cubic Feet

Layered Sand

Layered Sand

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

F-10001 Series
F-20001 Series

Two (2)

APCO

Vertical

2 Ft. 1/2 In./4 Ft. 5 1/2 Inch
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, 3
to
Submerged Demineralizer System
System Design Description

Title
SDS Demineralizer Vessels



APPENDIX NO. 3
ZEQLITE DEMIN VESELS

vessel Details

Igentification D-10011 through D-10016 (Permutit)
D-20021 through D-20042 (Buffalo Tank)
U-00001 through U-00047 (Buffalo/APCO) |

Number Installed Six (&)

Manufacturer . Permmutit/Buffalo Tank/APCO

Installation vertical

Outside Diameter/Height, ft. in. 2 Ft. 1/2 In./&4 Ft. 5 1/2 Inch

Shell Thickness 3/8 Inch

Shell Material Stainless Steel (316L)

Design Pressure/Temperature 350 PSIG/400°F
Volume : 10 Cubic Feet



Appenaix No. 3 (Cont'd)

LEAKAGE CONTAINMENT ION EXCHANGE VESSELS

vessel Details

Identification D-00001 through D-00010
Numper Installed Two (2)

Manufacturer APCD

Installation Vertical

Outside Diameter/Height, ft. in. 2 Ft. 1/2 In./4 Ft. 5 1/2 Inch
Shell Thickness 3/16 Inch

Shell Material Stainless Steel (304)

Design Pressure/Temperature 150 PSIG/100°F

Volume

10 Cubic Feet



Appendix No. 4
to
Submerged Demineralizer System
System Design Description

Deleted
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Appendix No. 7
to T
Submerged Demineralizer Systen

Systen Design Description

Title

S.D.S. Instrument List



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

TAG INPUT /SPAN
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
CN-PI-VAS2 Spent Vessel Offgas West side of Fuel Ashcroft 12795 0-60 psi N/A 1
Sampling Gauge No. 2 Pool B on Hand Rails
CN-PI-VAS3 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi /A 1
Pressure Gauge storage rack vent
. manifold
CN-PI-VA5S4 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 1
Pressure Gauge storage rack vent
manifold
CN-PI-VASS  Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 1
Pressure Gauge storage rack vent
manifold
CN-PI-VASS  Vessel Vent Hose Attached to vessel Ashcroft 12795  0-60 psi N/A 1
Pressure Gauge storage rack vent
manifold
CN-P1-VAS7  Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A I
Pressure Gauge storage rack vent
manifold
CN-P1-VAS8  Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi H/A 1
Pressure Gauge storage rack vent
manifold
CN-P1-VAS9 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-50 psi N/A 1

Pressure Gauge

storage rack vent
manifold



Appendix No. 7 (Cont'a)

SOS INSTRUMENT INDEX

TaG INPUT/SPAN
NU. SERVICE LUCAT IuN SUPPLIER MUDEL NO. OUTPUT/SCALE SET POINT REMARKS
4-20 MADC
(N-P1-VA6D  Vessc! Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 1
Pressure Gauge storage rack vent
manifola
n-FI-VAsl  Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 1
Pressure Gauge storage rack vent
manifold
N-PI-VAG62 Vessel vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A I
Pressure Gauge storage rack vent
manifold
SUs-Pl1-6 Monitor Tank Transfer Pump Rack SDS-R2 Robert-  S-775-DM- 0-100 psig N/A 1
18 Discharye Pressure shaw 4 1/2
Gauge (Local)
SUS-PT-9 Monitor Tank Transfer Pump Rack SDS-R2 Foxboro  E1IGM- 0-100 psig N/A I
18 Uischarge Pressure 1SAB1 4-20 MADC
Transmitter i
4-20 MADC
SDS-PL-Y Monitor Tank Transfer Panel SDS-LCP-1 Magnetics 1151~ 0-100 psig N/A I
Pump 18 Discharge vB420
Pressure
SUS-P1-8 Monitor Tank Transfer Pump Rack-SDS-R1 Robert-  S=775-DM- 0-100 psig N/A 1
X 1A ulscharye Pressure shaw 4 1/2

Gawge (Local)



Appenaix No. 7 (Cont'd)
S05 INSTRUMENT INDEX

TAG INPUT/SPAN

0. SERVICE LCCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET PUINT REMARKS

SUS-PT-10 Monitor Tank Transfer Pump Rack SUS-H1 Foxboro EllGM- 0-100 psig N/A 1
IA Discharge Pressure 15AB1 4-20 MADC
Transmitter

|
’ 4-20 MADC

SUS-P1-10 Monitor Tank Transfer Pump Panel SDS-LCP-1 Sigma 1151v8420 0-100 psig N/A 1
1A Discharge Pressure 7
(Panel) |

IN-FE-IX03  Train No. 1 Influent Flow IX Manifold Fischer 10LV220l- N/A N/A 1
Element Influent Piping Porter AB3C

(N-F1/Fyl- Train No. 1 Influent Flow 1IX Manifold Fischer 50LV2ll4a- 0-20 gpm N/A g

Ix03 Indicator/Totalizer Porter A28

(N-FE=IXU4  Train No. 2 Influent Flow 1IX Manifold Fischer  10LV2201- N/A N/A 1
Element Influent Piping Porter Ad3C

(N-FI-FQI- Train No. £ Influent Flow IX Manifold Fischer 50Lv2114- 0-20 gpm N/A 1

1xoa Inaicator/Totalizer Porter AZ8

(N-Fe-LLOS Prerilter Containment Flow Prefilter Contain- Fluld 301 N/A N/A 1
Element ment EFfluent Flow

Piping Products

IN-FI-LC05  Preriiter Containment Flow Containment Support Dwyer 1223-36  0-18" Hy0 N/A I
Inoicator Rack



TAG
Ho.

CN-PI-VAS2

CN-PI1-VAS]
CH-PI-VAS4
CN-PI-VASS
Ch-Pl-VASS
CH-PI-VAS?
CN-PI-VASS

CN-PI-YASS

SERVICE

Spent Vessel Offgas
Sampling Gauge No. 2

Vessel Vent Hose
Pressure Gauge

Yessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

Vessel Yent Hose
Pressure Gauge

Vessel VYent Hose
Pressure Gauge

Vessel Vent Hose
Pressure Gauge

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

LOCATION SUPPLIER

West 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

THPUT/SPAN
MODEL NO. OUTPUT/SCALE SET POINT REMARKS
12795 0-60 psi N/A 1
12795 0-60 psi N/A I
12795 0-60 psi N/A 1
12795 0-60 psi N/A 1
12795 0-60 psi N/A I
12795 0-60 psi N/A 1
12795 0-60 psi N/A I
12795 0-50 psi N/A 1



TAG

NO.
N-P1=-VASU
(N-F1-VASL
ON-PI-VAS2
SUS-PL-6
SUS-PT-9
SDS-PL=%

SUs-Pl1-8

Appendix Na. 7 (Cont'a)

SOS INSTRUMENT INDEX

ERVILE LUCATIUN

vesse] Vent Hose Attached to vessel

Pressure Gauge storage rack vent
manifola

vessel vent Hose Attached to vessel

Pressure Gauge storage rack vent
manifola

vessel vent Hose Attached to vessel

Pressure Gauge storage rack vent
manifold

Monitor Tank Transfer Pump Rack SDS-R2
18 Discharye Pressure
uauge (Local)

Monitor Tank Transfer Pump Rack SDS-R2
18 Discharge Pressure
Transmitter

Monitor Tank Transfer Panel SDS-LCP-1
Pump 18 Discharge
Pressure

Monitor Tank Transfer Pump Rack-SDS-RL
1A uischarye Pressure
Gawge (Local)

INPUT/SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
4-20 MADC
Ashcroft 12795 0-60 psi N/A  ;
Ashcroft 12795 0-60 psi N/A I
Ashcroft 12795 0-60 psi N/A I
Robert-  S-775-DM- 0-100 psig N/A I
shaw 4 1/2
Foxboro  E1I1GM- 0-100 psig N/A 1
1SAB1 4-20 MADC
' 4-20 MADC
Magnetics 1151- 0-100 psig N/A I
V8420
Robert-  5-775-DM- 0-100 psig N/A 1
shaw 4 172




Appenaix No. 7 (Cont'd)
S0S INSTRUMENT INDEX

TAG INPUT/SPAN

N, SERVICE LCCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

SUS-PT=-1U  Monitor Tank Transfer Pump Rack SUS-R1 Foxboro  ELLGM- 0-100 psig N/A 1
1A Discharge Pressure 1sAB1 4-20 MADC

| Transmitter
|
4-20 MADC

SUS-PL-10 Monitor Tank Transfer Pump Panel SDS-LCP-1 Sigma 1151v8420 0-100 psig N/A 1
1A Discharge Pressure
(Panel) |

(N-FE=1X03  Train No. 1 Influent Flow IX Manifold Fischer 10LV2201- N/A N/A 5
Element Influent Piping Porter AB3C

(N-F1/Fyl- Train No. | Influent Flow IX Manifold Fischer 50Lv2lla- 0-20 gpm N/A 1

Ix03 Indicator/Totalizer Porter AZ8

(N-Fe-1XUa Train No. 2 Influent Flow 1IX Manifold Fischer 10LV2201- N/A N/A 1
Element Influent Piping Porter A33C

(N-F1-FQI~ Train No. ¢ Influent Flow IX Manifold Fischer 50LV2114- 0-20 gpm N/A 1

LXu4 Indicator/lTotalizer Porter A3

(N-Fe-LLOS Pretilter Contairment Flow Prefilter Contain- Fluld 301 N/A N/A 1
Element ment Effluent Flow

Piping Products
N-FI-LLO5  Prefilter containment Flow Contaimnment Support Dwyer 1223-36 0-18" H0 N/A I

Inaicator Rack



TAS
NO.

CN-FE-LCO6
CN-F1-LCO6

CK-FE-LCO?

CN-F1-LCO7
' CN-FE-LCO8
CN-F1-LCOB

CN-FE-LCO9

CN-FI-LCO9

CN-FE-LC10

SERVICE

Final Filter Containment
Flow Element

Final Filter Containment .
Flow Indicator

Train No. 1 IX “A"
Containment Flow Element

Train No. 1 IX “A*
Containment Flow Indicator

Train No. 1 IX "B
Contaimnment Flow Element

Train No. 1 IX ""
Containment Flow Indicator

Train No. 1 IX “C*
Containment Flow Element

Train No. 1 1X *c*
Containment Flow Indicator

Train No. 2 IX “A"
Containment Flow Element

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

INPUT/SPAN
LOCATION SUPPLIER MODEL HO. OUTPUT/SCALE SET POINT REMARKS
Final Filter Con- Fluid 301 N/A N/A 1
tainment Effluent Flow
Piping Products
Containment Support Dwyer 1223-36  0-18" H20 N/A 1
Rack
Train No. 1 IX “A" Fluid 301 N/A N/A 1
Containment Flow
Effluent Piping Products
Containment Support Dwyer 1223-36 0-18" H20 N/A 1
Rack
Train No. 1 IX "B* Fluid ol N/A N/A 1
Containment Flow
Effluent Piping Products
Containment Support Dwyer 1223-36  0-18" Hx0 N/A 1
Rack
Train No. 1 IX “C* Fluid Jo1 N/A N/A 1
Contafnment Flow
Effluent Piping Products
Containment Support Dwyer 1223-36  0-18" H20 N/A 1
Rack
Train No. 2 IX "A™ Fluid 301 H/A N/A 1
Containment Flow
Effluent Piping Products

-y - e



TAG
No.

CN-FI-LC10

CN-FE-LC11

CN-F1-LC11

CN-FI-LC12

CN-FI-LC12

CN-FE-LC13

CN-FI-LC13

CH-FE-LC14

CN-FI-LC14

CN-FI-YAL7

SERVICE

Train No. 2 IX "A"
Containment Flow Indicator

Train Ho. 2 IX "B*
Contaimment Flow Element

Train No. 2 IX "B"
Containment Flow Indicator

Train No. 2 IX “C*
Containment Flow Element

Train No. 2 IX “C*
Contairment Flow Element

Catfon IX "A" Containment
Flow Elcment

Catfon IX "A" Containment
Flow Element

Catfon IX "B* Containment
Flow Llement

Cation IX "B" Containment
Flow Indicator

Off Gas Header Influent
Flow Indicator

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

LOCATION SUPPLIER

Containment Support Dwyer
Rack

Train No. 2 IX “B® Fluid
Containment Flow
Effluent Piping Products

Containment Support Dwyer
Rack

Train No. 2 IX “C" Fluid
Containment Flow
Effluent Piping Products

Containment Support Dwyer
Rack

Cation IX “A" Fluid
Containment Flow
Effluent Piping Products

Contaimment Support Dwyer
Rack

Catfon IX "B" Fluid
Containment Flow
Effluent Piping Products

Containment Support Dwyer
Rack

0ff Gas Header Dwyer

1223-36

301

1223-36

301

1223-36

301

1223-36

301

1223-36

INPUT /SPAR
MODEL NO. OUTPUT/SCALE SET POINT REMARKS

0-18" H0  N/A I
N/A N/A I
0-18" HQ0 N/ 1
N/A N/A 1
0-18" Hx0  N/A 1
N/A N/A 1
0-18 Hx0  N/A 1
N/A N/A 1
0-18° HA  N/A 1
0-7000FPH /A 1

Mark 11




TAG

no.
CH-FSL-PM18
CH-FAL-PM1B
CN-F1-5A19
CN-F1-SA20
CN-FI-DW21
CN-FQIC-

pw22
CN-FE-PF23

CH-71/FQl-
PF23

CN-FI-1V25

CN-FI-1V26

SERVICE

Beta Monitor Manifold
Effluent Flow Switch

Beta Monitor Manifold
Effluent Low Flow Alarm

Off Gas Sample Station
Afir Supply Flow Indicator

Off Gas Sample Station
Sample Flow Indicator

Dewatering Statfon Afr
Purge Flow Indicator

Dewatering Station
Demineralizer Water Flow
Totalizer/Controller
Post Filter Effluent Flow
Element

Post Filter Effluent Flow
Indicator/iotalizer

Instrument Afr Flow Rate
to Off Gas Level Bubbler

Instrument Afr Flow Rate
to Off Gas Level Bubbler

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

LOCATION

Beta Monitor
Manifold

Annunciator
Panel Ho. 1

Off Gas Sample
Station

Off Gas Sample
Statfon

Dewatering Station
Dewatering Station

Post Filter

Post Filter

"B" Fuel Pool Surge Dwyer

Tank Skid

° INPUT/SPAN

SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
Fluid ; -64-4 N/A Later A
Components
Ronan X2-1003 N/A Later A
Eberline Ping 1A N/A 1 !
Dwyer 0-100 1pm N/A I
SK 18123 5-25 cfm N/A 1
Instruments
Hershey 01810 5-15 gpm N/A L
Products
Niagra
Combus-  W3-0750- N/A 1
tion 30
Engineering
Combus- W 315 0-30 gpm N/A I
tion
Engineering

0-2 SCFH N/A I

0-2 SCFH N/A I

"B* Fuel Pool Surge Dwyer

Tank Skid



TAG
NO.

SOS5-FM-13
CN=-T1-VAD3

CN-TE-VADA

CN-T1-VADA
CN-TSN-VADA
CN-DPSL/
DPI-VADL
CN-DPAL-VADL

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 Inticator

Off Cas Heater Effluent
Temperature High Switch

Filter Manifold Contain-
ment DP Indicator/Switch

Filter Manifold Contain-
ment DP Low Alarm

CN-DPSL/DPI- Hi Rad Filter Sample Box

VAD2

0P Indicator/Switch

CN-DPAL-VAQ2 Hi Rao Filter Sample Box

DP Low Alarm

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

LOCATION

Transfer Pumps
Discharge

Of f Gas Header

Off Gas Header

Off Gas Header
Off Gas Header

Filter Manifold
Filter Manifold
Hi Rad Filter

Sample Box

Hi Rad Filter
Sample” Box

INPUT/SPAN
SUPPLIER MODEL ND. OQUTPUT/SCALE SET POINT
Brooks 9457 18-132 ogpn  N/A
AB7C1AZA
Moeller 4900 25-1259F N/A
Moeller 4500 N/A N/A
Chromalox 3803 0-400°F N/A
Chromalox 3603 N/A Variable
Dwyer 3001 0-1" Hx0 - 25%
Ronan X15-1001S N/A +25%
Dwyer 3001 0-1" Hy0 25"
Ronan X15-1001S N/A +25"

REMARKS

A



TAG
NO.

ON-DPSL/
DPI-VADA

CN-DPAL/
YAO4
CN-DPI-FFO1

CN-TAH-VAD4

CN-TIC-VADS

N-TI-VAD6

CN-TI-RCO7

SERVICE

I1X Manifold Contalinment
DP Inoicator/Switch

IX Manifold Contaimment
DP Low Alarm

Post Filter
DP Indication

Off Gas Heater Effluent
Temperature High Alarm

Off Gas Heater Effluent
Temperature Instrument

Controller

Charcoal Filter Temp-
erature Indicator

RCS Clean-up Manifold
Influent Temperature

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

INPUT/SPAN

LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS

IX Manifold Dwyer 3001 0-1" Hx0 25" Al

IX Manifold Ronan X15-1001S N/A " A

Post Filter Meriam 1126 0-50PS1D N/A 1

Inst. Co.

Annunciator Ronan X2-1003 N/A 200°F A

Panel No. 1

Off Gas Header in Chromalox 3803 0-400°F N/A 1,C,A

Control Panel Receive's
input
from CN-
TE-VAD4
(Under
Remarks)

Charcoal Filter Moeller 4900 50-400°F N/A 1

RCS Clean-up Analogic PI-2452 0-199.9°F N/R 1

Manifold



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

TAG
u.

CN-TE-RCO7
CH-DPI -YAODS
CN-DPI-YAO6
CN-0P1-VADT
CH-DPI-YROB

CN-DPSL/
DPI-VAQ9

SERYICE

RCS Clean-up Manifold
Influent Temperature
Element

Off Gas Roughing Filter
DP Indicator

No. 1 Off Gas HEPA
Filter DP Indicator

Off Gas Charcoal Filter
DP Indicator

No. 2 Off Gas HEPA
Filter DP Indicator

LOCATION

RCS Clean-up

I'anifold Influent

Piping
Off Gas Header

0ff Gas Header
Off Gas Header

dff Gas Header

Intermedfate Sanmple Box DP Intermediate Sample Dwyer

Indicator/Switch

CH-DPAL=-VAD9 Intermediate Sample Box

CN-DPSL/
DPI-YALO

CN-DPAL -
YALO

CN-DPSL /
DPI-YAL1l

CH-DPAL-YALL

DP Low Alam

Beta !Monitor Containment
DP Low Alarm

Beta Monftor Containment
DP Low Alam

High Rad Feed Sample Box
OF Indicator/Switch

High Rad Feed Sample Box
DP Low Alam

Box Shell

Annunciator
Panel No. 1

Beta Honitor
Manifold

Annunciator
Panel No. 1

High Rad Feed
Sample Box

Annunciator
Panel Ho. |

INPUT/SPAN
SUPPLIER MODEL WO. OUTPUT/SCALE SET POINT REMARKS
Thermo  T5C-2-J- N/A N/A 1
Electri- 316-26-IL-
cal 3-1
Dwyer 2002 0-2" Hy0 N/A 1
Dwyer 2004 0-4" Hy0 N/A 1
Dwer 2003 0-3" Ha0 N/A 1
Dwyer 2004 0-4" Ha0 H/A 1
30001 0-1" Hy0 N/A 1
Ronan X2-1003 0.25" Hz0 H/A A
Dwyer 3001 0-1" H0 0.25" Al
H20
Ronan X2-1003 N/A 0.25" A
H20
Dwyer 3001 0-1" HY 0.25" ALl
H20
Ronan X2-1003 N/A 0,25" A

W20



TAG
no.

CN-DPSL/
DPI-VAlL2

SERVICE

RCS Manifold Containment
DP Indicator/Switch

CN-DPAL-VA12 RCS Manifold Containment

CN-LT-VAD3

CN-LC-VAQ3

CN-LSH-VAD3

CN-LAH-YAD]

CN-LI-YAD]

CN-LE-FLO6

CN-LS-FLO6

CN-LAH-FLO6

DP Low Alam

Off Gas Separator Tank .
Level Transmitter

Off Gas Separator Tank
Level Controller

0ff Gas Separator Tank
Level High Switch

Off Gas Separator Tank
Level High Alam

0ff Gas Separator Tank
Level Indicator

Filter Manifold Contain-
ment Sump Level Element

Filter Manifold Contain-
ment Sump Level Switch

Filter Manifold Contain-
ment Sump Level High
Alarm

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

INPUT/SPAN

LOCATION SUPPLISR MODEL NO. OUTPUT/SCALE SET POINT REMARKS
RCS Manifold Dwyer 3001 0-1" Hx0 0.25" Al
Containment Hao
Annunciator Ronan X15-1001S N/A 0.25" Al
Panel No. 1 Ha0

“8" Fuel Pool Surge Goulds  PD3000- I,C,A
Tank Skid 400-12-11

“B" Fuel Pool Surge Moore DCA/4-20- 1.¢
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/
1/117VAC

Annunciator Ronan X2-1003 90 Percent A
Panel No. 1

“8" Fuel Pool Surge Moore 0-100 Percent 1
Tank Skid Ind.
Filter Manifold Warrick 3R1C2 C,A
Filter Manifold Warrick 2C1G12 2 C,A
Filter Manifold Ronan X15-1001S & A




TAG
NO.

UN-LE-5A07

CN-LSH=5A07

ON-LAH-5A07

IN=LE-HCUY

CH-LSH-HLOY

CN=LAH-HCD9

SUS-LAHL-]

SUS-LAH-1A

SEHVICE

High Kag Filter Sample
Glove Box Sump Level
Element

High nad Filter Sample
Glove tox Sump Level
Seiten

High Had Filter Sample
Gluve Box Sump Level
Alamm

RCS Manifuld Containment
Sump Level Element

RCS Manifold Contalnment
Sump Level Switch

HCS Manifola Containment
Sump Level High Alarm

SUS Monitor Tank T-1A
Level High/Low

SUS monitor Tank T-lA
Level High

Appendix No. 7 (Cont'd)

SOS INSTRUMENT INDEX

LOCATIUN

Insige Glove Box

On Glove Box

On Glove Box

In RCS Manifold
Contairmment

In RCS Manifolo
Containment
Un RCS Manifold
Containment

Annunclator
Panel No. 1

Control Room
Panel SPC-PNL-3

INPUT/SPAN

SUPPLIER MODEL NU. OUTPUT/SCALE SET POINT REMARKS

warrick  3RIC2

warrick 2C1G12

Ronan X15-1001S

Warrick

wWarrick

Ronan X15-1001S

Ronan X2-1003 N/A

Later Later N/A

4-20 MADC

2.

2II
2-

N/R

C,A

C,A



Appendix No. 7 (Cont'd)

SDS INSTRUMENT INDEX

TAG INPUT/SPAN |
NU. SIHVICE LUCATIUN SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS }
SOS-LI-1  SUS Monitor Tank T-IA Panel SUS-LCP-1  Signa  1151vB420 4-20 MADC  N/A 1 |
Leve! 0-400"
|
| 4-20 MAODC
| SDS-LI=<1A SUS Monitor Tank T-1A Panel SDS-LCP-2 Sigma 1151vB420 0-A0Q" N/A 1
: Level
SUS-LSHL-1  S0S Monitor Tank T-1A Panel SDS-LCP-1  Foxboro 63U-BT-  4-20 MADC ~ Hi 36a"(1) A,C
| Level High/Low 0JER N/A Lo 16"(b)
SUS-LT=1 SUS Monitor Tank T-1B Monitor Tank 1A Foxboro  EL3DM- 0-400" N/A A,I,C
Level High/Low 1SAHL 4-20 MADC
SUS-LAHL-3  SDS Monitor Tank T-18 Annunc fator Ronan X2-1003 N/A N/A A
Level High/Low Panel No. 1
SUS-LAH-3A  50S Monitor Tank T-1B \ Control Room Panel Later Later N/A N/A A
Level Hign SPC-PNL =3
SUS-L1-3 SDS Monitor Tank T-18 Panel SDS-LCP-1 Sigma 1151vB420 4-20 MADC N/A 5 ¢
Level 0-400"
SUS-LI-3A SDS Monitor Tank T-1H Panel S05-LCP-2 Sigma 1151VB420 4-20 MADC N/A ¢
Level . 0-400"
SUS-LSHL-3  SUS Monitor Tank T-18 Panel SUS-LCP-1 Foxboro  63U-BT- 4-20 MADC Hi 364"(1) A,C -
Level High/Low 0JER N/A Lo 16"(D)
SuUs-LT-3 S05 Monitor Tank T-18 Monitor Tank 1B Foxbora  E13DM- 0-400" N/A A,1,C
Level ISAHL 4-20 MADC




TAG
NU. SERV ICE

SUS-E-LL SU5 Monitor Tank T-1A
Level

S0S-LSL-11

SUS-LE-12 SDS Monitor Tank T-B
Level

SUS-LSLL-12

N-RE-IX03  IX Manifold General Area
Radiation Element

CN-RIT/RSH/ 1X Manifold General Area
RSHH-1XU3 Ragiation Inaication/
Switch

(N-RAH/RAHH=- IX Manifold General Area

Ixu3 High and High-High Alam
(Local Light)

CN-RE-IXUa  1X Manifold Effluent in
Line Radiation Element

ON-RY-=-IXU4  1X Manifuld Effluent in
Line Raoiation
Discriminator

N=-RIT-IXU4 IX Manifold Effluent in
Line Ragiation Inoicator/
Transmitter

Appendix No. 7 (Cont'd)

S0S INSTRUMENT INDEX

LUCATION

Monitor Tank 1A

Monitor Tank 1B

Top of RMP-1

HMP-1 Panel EE-
GRMP-1

RMP-1 Panel
CE-GRMP-1

Inside IX Manifold

HMP-1 Panel
EE-GAMP-1

RMP-1 Panel
EE-GRI#P-1

INPUT/SPAN

SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT < REMARKS
Drexel-  Y700-2- N/A N/R Disconnected
brook 57 None

Deleted
Drexel-  Y700-2- N/A N/R Disconnected
brook 57 None

Deleted
Eberline DAI-4 Later N/A A, L,C
Eberline ECI-3 1-10,000 Later A,l,C

mR/hr

Eberline RMS11-Ru Later SmR/hr A
M N-210-BNC Later N/A A, I,C
Aston 205 Later N/A A,1,C
Mech- 1254 10-106 cps  N/A 8;3.C
tronics




TAG
uo.

CN-RSH-1X04

CN-RE-LCOS

CN-RY-LCOS

CN-RIT-LCOS

CN-RSH-LCO5

CN-RE-YADS
CN-RIT-VADG

CN-RSH-YADG

CN-RE-PMO7

Appendix Ho. 7 (Cont'd)
SDS INSTRUMENT INDEX

SERVICE LOCATION

IX Manifold Effluent in RMP-1 Panel
Line Radiation High Switch EE-GRMP-1

Leakage Containment System Leakage Contain-
Influent Radiation Element ment System
Influent Piping

Leakage Containment System RMP-1 Panel

Influent Radiation EE-GRMP-1
Discriminator

Leakage Contaimment System RMP-1 Panel
Influent Radiation EE-GRMP-1
Indicator/Transmittes

Leakage Con? ' "’ “vstem RMP-1 Panel
Influent Rag ey EE-GRMP-1
Switch

Off Gas Header -ant 0ff Gas Header

Radfiation Elemenl

Off Gas Header Influent RMP-1 Panel
Radiation Indicator/ EE-GRMP-1
Transmitter

Off Gas Header Influent RMP-1 Panel
Radiation High Switch EE-GRMP-1

“A" Zeolite Beds Effluent
Radiation Element

INPUT/SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
Mech- 1254 Later 6000 cps A,C
tronics
TGM N-210-BNC Later N/A ALC
Aston 205 Later N/A ALC
Mech- 1254 10-106 cps  N/A AlLC
tronics
Mech- 1254 Later 6000 cps A,C
tronics
Eberline DAI-1 Later N/A Al
Eberline ECI-1 .01-100Mr/hr N/A Al
Eberline ECI-1 Later 1.5mR/hr A
TGM N-210-BNC Later N/A Al



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

TAG INPUT/SPAN
No. SERVICE LOCATION SHPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
CM-RY-PMO7  "A" Zeolite Beds Effluent RMP-1 Panel Aston 205 Later N/A Al
Radfation Discriminator EE-GRMP=-1
CN-RIT/RSH- "A" Zeolite Beds Effluent RMP-1 Panel Mech- 1254 10-106 cps  9x105 Al
PMO7 Radfation Indicator/ EE-GRMP-1 tronfcs cps
Transmitter/switch !
CN-RE-PMOB  "B" Zeolite Beds Effluent TGM N-210-BNC Later N/A ALl
i Radiation Element
. CN-RY-PMOB  “B" Zeolite Beds Effluent RMP-1 Panel Aston 205 Later N/A Al
| Radiation Discrimination EE-GRMP-1
 CN-RIT/RSH- “"B" Zeolite Beds Effluent RMP-1 Panel Mech- 1254 10-106 cps  9x10% Al
, PMDB Radiation Indicator/ EE-GRMP-1 tronfcs cps
| Transmitter/switch
CN-RE-PMO9  "C" Zeolite Beds Effluent TGM N-210-BNC Later N/A Al
Radfation Element
CN-RY-PMU2  "C" Zeolite Beds Effluent RMP-1 Panel Aston 205 Later Later Al
Radiation Discriminator EE-GRMP-1
CH-RIT/RSH= "C" Zeolite Beds Effluent RMP-1 Panel Mech- 1254 10-106 cps  9x103 Al
PMO9 Radfation Indicator/ EE-GRMP-1 tronics cps
Transmittal/switch
CH-RE-PM10  Catfon Beds Influent TGM H-210-BNC Later Later Al

Radfation Element

CH-RY-PMID Catfon Beds Influent RMP=1 Panel Aston 205 Later Later Al
Radfation Discriminator EE-GRMP=-1



TAG
N,

CN-RIT/RSH-
PM10
CN-RE-PH11

CN-RY-PM11

CN-RIT/RSH-
PM11

CN-RE-YAL2

CN-RIT-VAL2

CN-RSH-VAL2

CN-RAH-VAL2

CN-RR-VAL2

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

SERVICE LOCATION
Cation Beds Influent RMP-1 Panel
Radfatfon Indicator/ EE-GRMP-1
Transmitter/Switch

Cation Beds Effluent

Radiation Element

Cation Beds Effluent RMP-1 Panel
Radiation Discriminator EE-GRMP-1
Cation Beds Effluent RMP-1 Panel
Radiation Indicator/ EE-GRMP-1

Transmitter/switch

Off Gas Particulate
Sample Radiation Element

Off Gas Particulate Sample Packaged Off Gas

Radiation Indicator/ Sampler
Transmitter

High

0ff Gas Particulate Sample Packaged Off Gas
Radfation Switch Sampler

Off Gas Particulate Packaged Off Gas
Sampler Radfation Alarm Sampler

High

Off Gas Particulate Packaged Off Gas
Sampler Radiation Recorder Sampler

INPUT /SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
Mech- 1254 10-106 eps  9x102 Al
tronics cps
TGH N-210-BNC Later Later Al
Aston 205 Later Later Al
Mech- 1254 10-106 cps  9x102 Al
tronics cps
Eberline PING-1A  Later Later Al
Eberline Later Later Later Al
Eberline Later Later Later A
Eberline Later Later Later A
Eberline Later Later Later I



TAG
NO.
CN-RE-VAL3

CN-RIT-YAL3

CN-RSH-YAL13
CN-RAH-YAL3
CN-RR-VA13
CN-RE-VAL4
CN-RIT-VAl4

CN-RSH-YAl4

CN-RAH-YA14

CN-RR-VAL4

SERVICE

0ff Gas Charcoal Sampler

Radfation Element

0ff Gas Charcoal Sampler
Radiation Indicator/

Transmitter

0ff Gas Charcoal Sampler
Radiation Switch High

0ff Gas Charcoal Sampler
Radiation Alarm High

Off Gas Charcoal Sampler
Radiation Recorder

0ff Gas Ion Chamber
Sampler Radfation Element

Off Gas Ion Chamber

Sampler Radiation

Indicator/Transmitter
0ff Gas Ion Chamber
Sampler Radiation Switch

High

0ff Gas Ion Chamber
Sampler Radfation Alam

0ff Gas lon Chamber

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

LocATION

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler

Packaged Off Gas
Sampler
Packaged Off Gas
Sampler

Packaged Off Gas

Sampler Radfation Recorder Sampler

SUPPLIER

MODEL NO.

INPUT/SPAN

Eberline

Eberline

Eberline

Eberline

Eberline

Eberiine

Eberline

Eberline

Eberline

Eberline

Later

Later

Later

Later

Later

Later

PING-1A

PING-1A

OUTPUT/SCALE SET POINT REMARKS

Later

Later

Later
Later
Later

Later

Later

10-106

Later

Later

Later

Later

Later

Later

Later

Later

Later

N/A

Al

ALl

Al

Al



Appendix Ho. 7 (Cont'd)
SDS INSTRUMENT INDEX

TAG INPUT/SPAN
HO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT REMARKS
CN-RA-AS15 Common Alarm for RMP-1 Surge Tank Skid Ronan ~ S506W Later N/A A
Adjacent to
Annunciation Panel
CN-RR-RR16 Radiation Recorder RMP-1 Panel Wes- M11E N/A 1
. EE-GRMP-1 tronics 3
CN-RE-PF17 Post Filter Influent Post Filter Eberline RD-22 N/A 1
Radiatfon Element Influent Line
CN-RI-PF17  Post Filter Influent Post Filter Lid  Eberline SAN-2 0 to 5X105  N/A 1
Radfation Indication cpm
CN-RE-PF18 Post Filter Effluent Post Filter Eberline RD-22 N/A 1
Radfation Element Effluent Line
CN-RI-PF18  Post Filter Effluent  Post Filter Lid  Eberline SAM-2 0 to 5X105  N/A 1
Radfation Indication cpm

[ - Fo ‘T AT .'“\' F 4 M

P wre .



TAG
NO.

FCC-L1-102

FLC-LT-102
FCC-L1S-103
FLC-FICV-104

FLC-PL-3

RC-LI-102

RU-LIC-102

RC-LT=-102

HC-LI-1028

HKU=LAH=103
RU-LAL-103

RC-L15-103

RC-LAH-103A

RU-LAC-102A

SERVLE

Fuel Transfer Canal Level

Fuel Transfer Canal Drain

Line Pressure Gauge

Heactor/1IF Level

11F Level Control
(proportional)

Reactor/LIF Level

Keactor/1IF Level

LIF Level Hi
1IF Level Lo

Reactor/1IF Level

LIF Level Hi

LIF Level Lo

FYPEIAA IR 7 AWV ™

SOS INSTRUMENT INDEY.

LOCAT [ON
SPC-PNL-3

Deletey
Deleted
bDeleted

Manifold
(in containment)
SPC-PNL=3

SPC-PNL=3

RC-LCP-1

ON-PL -1

SPC-PNL -3
SPC-PNL-3
RC-LCPL

ON-PNL-1
ON-PNL-1

Nes=
tronics

Later

wes-
tronics

Foxboro

Foxboro

Barton

INPUT/SPAN
SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT  REMARKS
7201 10-50 mAdc  N/A I-(previously
0-500" we tagged
RC-LI-102R)
Later 0-200 psig N/A 1
0-200 psig
7201 10-50 mAdc  N/A 1
0-100" wc
62H 10-50 mAdc  66% C-(previously
50-10 mAdc tagged
SPC-LIC-3A)
E130M 0-36 psig N/A 1/C
HKAMI 10-50 mAdc
DWG# 10-50 mAdc  N/A 1
157C4653TA 0-100" we
N/A N/A A
N/A N/A A
258 0-3.6 psig  Hi-78"WC(I)
Lo-54"WC(D) C
X2-1003 N/A N/A A
X2-1003 NA N/A A




T1AG
M.

RC-F1CV-104
RC-FAL-105

RC-PSL-105

SERVICE
1IF Bubbler Regulator

IIF Bubbler Air Supply
Pressure

11F Bubbler Air Supply
Pressure

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

LOCATION
Panel RC-LCP]

Control Room
Panel SPC-PNL-3

Panel RC-LCP1

SUPPLIER MODEL NO.

INPUT/SPAN
OUTPUT/SCALE SET POINT

Moore 62VNA

Later Later

Static-  4N-K4
0-Ring

N/A 2.5 CFH
N/A N/A

0-20 psig 15 psig(D) A

N/A



Appendix No. B
to
Swmerged Demineralizer System
System Design Description

DELETED
(Refer to Table 1)



Na

volume

Appendix 8
Typical Results of Analysis from
the Reactor Coolant System Water and
the Containment Sump Water

Radionuclide Concentrations

uCi/ml
Reactor
Coolant Containment
System Sump

(Sample Results February, 1981)(Decayed to October, 1980)
0.066 0.97
0.25 (not analyzed 2-81) 0.18
23 2.64

1.6 X 10=3 (not analyzed
2-B1) 0.0091

3.4 27.7
25 172
7.6 B.6
3800 ppr 2000 ppm
1240 ppm (not analyzed
2-81) 1100 ppm
B80O0O0 gallons 625000 gallonsl

lthe contalnment sump volume Is increasing about 150 gallons/day due to
leckage from the Reactor Coolant System,



Appendix No. 9
to
Submerged Demineralizer Systen

System Design Description

Title

S.D.S. Drawing List




DRAWING NO.

5270-A-5001

5270-A-5002
5270-A-5004

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

5270-A-5010
527C-A-5011
5270-A-5013
5270-A-5014

5270-D-5002
5270-D-5003
527D-D-5004

Appendix No. 9
5.D.5. DRAWING LIST

TITLE

ONSI-TMI Supply Manifold Submerged Ion
Exchangers P and 1D

CNSI-TMI P and 1D Contaminated Feed water System

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

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

ONSI-TMI 527A-02 P and ID Beta Monitoring
Manifold

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

Pool Floor Equipment Base Locations
Installation Dimensions

Prefilter 125 Micron
Final Filter 10 Micron
Prefilter/Final Filter Details



Appenaix No. 9 (Cont'd)
S.D.S. DRAWING LIST

DRAWING NO. TINLE
5270-D-5007 0f f-Gas Separator Item No. 527D-01
* 527D-D-5008 Off-Gas Pump Stand Pipe

5270-D-5009 Exchanger Skirt and Lifting Lugs

5270-D-5011 Prefilter with Agitator

5270-D-5012 Ion Exchanger, Final Filter and Prefilter
Details

5270-D-5013 Ion Exchanger and Final Filter

5270-D-5014 Prefilter

5270-J-5001 ; Beta Monitering Housing Detalls

527C-J-5002 Beta Monitor Mounting Detalil for L527-65
RES27-13

5270-3-5003 Radiation Monitor Panel RMP-1 Arrangement

5270-J-5004 Radiation Monitors Holder and weight Assy and
Det for Ion Exchange Filters Radiation Monitors

5270-3-5005 Radiation Monitors Holders and weight Assembly
and Details for lon Exchanger

5270-L-5001 Filter Manifold Piping Plan and Elevations

5270-L-5002 Ion-Exchanyer Support Rack Piping

5270-L-5003 Ion-Exchanger Support Rack Piping

5270-L-5004 Filter and Leakage Containment Exchanger Rack
Piping

5270-L-5005 Intermediate Level Sampling Glove Box Layout

and Detalls 527A-G3



Appendix No. § (Cont'd)
S.D.S. DRANWING LIST

DRANING NO. TITLE

5270-L-5008 Unit (I) Support Rack and Exchanger Piping
Manifold Interconnecting Piping Plan and
Section "A-A"

5270-L-5009 uUnit (I) Support Rack and Exchanger Piping

Manifold Interconnecting Piping Plan andg
Section "B-B"

5270-L-5010 unit (I) Support Rack and Exchanger Piping
Manifold Interconnecting Piping Plan and
Section "C-C"

5270-L-5011 Piping Plan and Elevation Exchanger Manifold

5270-L-5012 Piping Sections Exchanger Manifold |

5270-L-5014 Filter Manifold and Filter Rack Interconnect
Piping

5270-L-5015 Filter Manifold and Filter Rack Interconnect
Piping

5270-L-5016 Piping Arrangement Surge Chamber Area

527D-L-5017 Piping Section Surge Chamber Area

5270-L-5018 Piping Section Surge Chamber Area

5270-L-5021 Piping Arrangement - Plan Off-Gas System

5270-L-5022 Filter Manifold ano Hi-Rad Filter Box
(527-A-01) Interconnect Piping

5270-L-5023 Piping Arrangement - 527A-02 Beta Monitoring

Manifold




DRAWING NO.

527-L-5Lc6
527D-1-5027

5270-L-5028
5270-L-5029
527D-1-5030
5270-L-5031

527D-L-5032

5270-1-5033
527D-L-5034

527D-M-5003
527D-M-5004
527D-M-5005
527D-M-5006
527D-M-5007
527D-M-5008

5270-M-5009

Appendix NHo. 9 (con't)
S.D.5. DRAWING LIST

TITLE

Utility Piping Arrangement Plan - Unit II - "g"
Fuel Pool

Utility Piping Arrangenent Details - Unit II -
"B" Fuel Pool

Piping Arrangement - Sections Qff-Gas System
Piping Arrangement - Dewateri ng Station
Piping Arrangenent RCS Clean-Up Mani fold
Composite Piping Arrangement lon Evchanger,
Polish Mani fold, Filter Manifold and RCS
Clean-Up Mani fold

Composite Piping Elevation lon Exchanger,
Polish Manifold, Filter Mani fold and RCS
Clean-Up Mani fold

Composite Piping Arrangement Surge Chamber Area
Plan Column AM to AP

Conposite Piping Arrangement Surge Chanber Area
Elevations

Filter Manifold Assembly Plan and Elevation
Filter Manifold Assenbly Sections

Filter Manifold Assembly Details

Filter Manifold Assembly Details

CNSI-TMI Ion Exchanger Support Unit la

CNSI-TMI lon Exchanger Support Units Ib, Id and
le

CHSI-TM!' Ion Exchanger Support Unit Ic



Appengix No. 9 (Cont'd)
5.D.5. DRAWING LIST

DRAWING NO. TITLE
5270-M-5010 CNSI-TMI Ion Exchanger Support Unit 1I
5270-M-5011 CNSI-TMI Ion Exchanger Support Unit III
5270-M-5012 Ion Exchanger Support Details _
527D-M-5013 Off-Gas Separator and Stand Pipe - Skid Detail
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RW3501-031-09 Sht. 6 of 7 CNSI-TM! lon Exchanger Support Unit 1C
RW3501-031-09 Sht. 7 of 7 CNSI-TMI Ion Exchanger Support Unit 1C

RW3501-031-10A Sht. 1 of 2 CNSI-TMI Ton Exchanger Support Unit I1A
RW3501-031-10A Sht.
RW3501-031-10C Sht.
RW3501-031-10C Sht.

2of2 CNSI-TMI lon Exchanger Support Unit IIA
1
2
RW3501-031-10C Sht. 3 of 3 CNSI-TMI Ion Exchanger Support Unit IIB
1
2

of 3 CNSI-TM lon Exchanger Support Unit 118
of 3 CNSI-TMI Ton Exchanger Support Unit 118

RW3501-031-11A Sht.
RW33501-031-11A Sht.

of 2 CHNSI-TMI lon Exchanger Support Unit IIIA
of 2 CKSI-TMI Ion Exchanger Support Unit 1IIA
RW3501-031-118B Sht. 1 of 3 CNSI-TMI Ion Exchanger Support Unit I11B
RW3501-031-11B Sht, 2 of 3 CNSI-TMI Ion Exchanger Support Unit I11B
RW3501-031-11B Sht. 3 of 3 CNSI-TMI Ion Exchanger Support Unit I11B

RW3501-031-12 lon Exchanger Support Dutails Moveable
Personnel Bridge

RW3501-031-12A lon Exchanger Support Details Moveable
Personnel Bridge 11

RW3501-031-13 Ton Exchanger Support Details Cross Bracing

RW3501-031-14 lon Exchanger Remote Yalve Operators

RW3501-031-15 Sht. 1 Of 2 Ton Exchanger Piping Rack Details

RW1501-031-15 Sht, 2 of 2 Irn Exchanoer Piping Rack Detal!s

RW3501-031-16 Cask Support Connection Unit I1IA
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RW3501-031-17
RW3501-031-18
RW3501-031-19
RW3501-031-20
RW3501-031-21
RW3501-031-22
RW3501-031-23
RW3501-031-24
Rw3501-031-25
RW3501-031-28

RW2501-031-29
AW3501-031-30
RW3501-031-31
RW3501-031-32
RW3501-032-01

RW3501-032-02

RW3501-032K-31 Sht. 1 of 2

RW3501-032K-31 Sht. 2 of 2

Appendix No. 9 (con't)
S.D.S. DRAWING LIST

TITLE

Pipe Containment Stand

Load Transfer Triangle and Spreader Bar Details
Unit 11A Structural Bracing for ,igging

Unit I1B Structural Bracing for Rigging

Unit II1A Structural Bracing for Rigging

Unit I11B Structural Bracing for Rigging

Pipe Chase for Unit I

Restraints for Unit 1 and Unit 2

Strut Rod Orientation Assembly and Details

Load Transfer Triangle and Adjustable Spreader
Bar

Cempression Rigging Lug Details

Unit 1A Rigging

Unit 1C Rigging

Remote Valve Operator (Diaphram Valva)

Assembly and Details - Remote Disconnect for
Hansen Coupler

Remote Disconnect Guide and Supports

Hansen Coupler Remote Connector Assembly and
Detatls for Prefilter Nozzle "A™

Hansen Coupler Remote Conn. Biil of Material
for Prefilter Nozzle "A"
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RW3501-033-01
RW3501-033-06

RW3501-033-07
RW3501-033-08

RW3501-033-09
RW3501-034-01
RW3501-034-01
RW35C1-034-01
RW35D1-034-02
RW3501-034-02
RW3501-034-02
RW3501-034-03
RW3501-034-03
RW3501-034-03
RW3501-034-04
RW3501-034-04
RW3501-034-04
RW3501-034-0%
RW3501-035-01

Sht.
Sht.
Sht.
Sht.
Shts
Sht.
Sht.
Sht.
Sht,
Sht.
Sht.
Sht.

Sht.

of 3
of 3
of 3
of 3
of 3
of 3
of 3
of 3
of 3

'of 3
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Cask Support Platform Plan, Sections and Details

Shielded Pipe Chase RCS Clean-Up Mani folc
Arrangement and Assembly

Shielded Pipe Chase RCS Clean-Up Mani fold

Radiation Shielding Between RCS Clean-Up
Mani fold and Pipe Chase Assembly and Details

Field Fabrication Details

Metal Forms for Surge Chamber Cover

Metal Foms for Surge Chamber Cover Details
Surge Chamber Cover Plan and Details - 1A
Metal Foms for Surge Chamber Cover

Hetal Forms for Surge Chamber Cover Details
Surge Chamber Cover Plant and Details - 2A
Metal Forms for surge Chamber Cover

Hetal Foms for Surge Chamber Cover Detafls
Surge Chamber Cover Plan and Details - 2JA
Metal Forms for Surge Chamber Cover

Metal Forms for Surge Chamber Cover Details
Surge Chamber Cover Plan and Details - 4A
Surge Chamber Cover Brick

Spent Ion Exchanger Storage Rack Unit 1
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RW3501-035-01 Sht. 2 of 2-
RW3501-035-02 Sht. 1 of 2

RW3501-035-02 Sht. 2 of 2
RW3501-035-03
RW3501-035-042
RW3501-035-04b
RW3501-037-01 Sht. 1 of 2
RW3501-037-01 Sht. 2 of 2
RW3501-038-01 :

RW3501-038-01 Sht. 1 of 2
RW3501-038-01 Sht. 2 of 2
RW3501-038-02

RW3501-038-03
RW3501-038-04

RW3501-038-05
RW3501-0386-29
RW3501-0388-29-A1
RW3501-0388-29-A2
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Spent Ion Exchanger Storage Rack Unft 1
Moveable Spent Ion Exchanger Storage Rack
Moveable Spent Ion Exchanger Storage Rack
Spent Ion Exchanger Storage Rack - Unit 3
Spent lon Exchanger Storage Rack - Unit 4a
Spent Ion Exchanger Storage Rack - Unit 4
Cask Support Platform

Cask Support Platforn

Assembly and Details - Remote Disconnect for
Hansen Coupler at Dewatering Station

Plans and Details Dewatering Station
Plans and Details Dewztering Station

Dewatering Station Remote Disconnect Guide and
Support

Dewatering Statfon and Ion Exchanger Station
Lanyards

Dewatering Station Structural Bracing Required
for Rigging

Lead Shielding for Dewatering Station Piping
Piping Arrangement Dewatering Station
Dewatering Station Pipe Bending Details
Dewatering System Pipe Bending Details
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RW3501-0388-29-A3
RW3501-0388-29-01

RW3501-0388-29-02
RW3501-0388-259-03
RW3501-0383-29-04

RW3501-0388-29-05
RW3501-0388-29-06
RW3501-0388-29-07

RW3I501-0388-29-08

RW3501-051-05 Sht.
RW3I501-051-05 Sht.
RW3501-051-05 Sht.
RW3301-051-06 Sht.
RW3501-051-06 Sht.
RW3501-051-06 Sht.

RH3501-052-01 Sht,
RW3501-052-01 Sht.
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Oewatering Statfon Pipe Bending Details

Dewatering Station Ion Exchanger Vessels -
Air/Np/ Emergency Demineralized Water Supply

Dewatering Station Afr/Np/ Emergency
Demineralized Water Inlet

Dewatering Station Filter Vessels Air/N/
Emergency Demineralized Water Supply

Dewatering Station Demineralized Water From Ion
Exchanger Yessels to 0ff-Gas Separator

Dewatering Station Filter Yessel Qutlet
Dewatering Statfon Demineralized Water Supply

Dewatering Station Remote Disconnect Tool Pipe
Extensions

Dewatering Station Renote Uisconnect Tool Pipe
Extensions

Prefilter 125 Micron Assembly

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

Final Filter, 10 Micron

Final Filter, 10 Micron, Misc. Detajls

Final Filter, Filter Subassembly and Misc.
Details

Ion Exchanger Assenmbly w/o Agftator

Top Head Assembly and Details
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RW3501-052-01 Sht. 3 of 3 Bottom Skirt and Assembly

RW3501-058-02 Shielding Cylinder for Feed Punp Removal and
for Gas Pump Removal

RW3501-059-01 Personnel Crane Basket Assembly

RW3501-081-01 Valve Extension 1" Rising Stem Diaph. Valve

RW3501-081-02 Valve Stem Extensions 1/2", 3/4", 1" and 1 1/2"
ITT Grinnel Ball Yalves

RW3501-081-03 Valve Stem Extensfons 1/4" Ball, 1/4" Needle
and 3/8" Ball Whitey Series 43, 44 and IRS 4
Resp.

RW3501-081-04 Valve Sten Extension Pneumatic Operator

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

RAW3501-081-06 Valve Sten Extensions 1% Rising Stem Diaph.
Yalve

RW3501-082-02 Rack IIA Wiring Diagram

AW3501-082-02-02 Ton Exchanger Rack IIA Electrical
(Instrumentation) Plan and Elevations

RW3501-082-03 Rack IA Wiring Diagram

RW3501-082-03-01 Rack 1A Elementary

RW3501-082-03-02 Ton/Cation Exchanger Rack I Electrical

(Instrumentation) Plan and Elevations
RW3501-082-04 Filter Manifold Wiring Diagranm
AW3501-082-04-01 Filter Mani fold Elementary



DRAWING NO,
RW3501-082-04-02

RW3501-082-05
RW3501-082-05-01
RW3501-082-05-02

RW3501-082-07
RW3501-082-07-02

RW3501-082-08
RW3501-082-08-01
RW3501-082-08-02

RW3501-082-09
RW3501-082-05-01
RW3501-082-09-02

RW3501-082-10
RW3501-082-10-02
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Filter Manifold Electrical (Instrumentation)
Plan and Elevations

Exchanger Manifold wiring Diagram
Exchanger Manifold Elementary

Exchanger Manifold Electrical (Instrumentation)
Plan and Elevations

Intermediate Level Sampling Glove Box

Intermediate Level Sample Glove Box (Electrical
Instrumentation) Plan and Elevations

RCS Clean-Up Manifold wiring Diagram
RCS Clean-Up Manifold Elementary

RCS mManifold Electrical (Instrumentation) Plan
and Elevation

Hi-Rad Filter Glove Box Wiring Diagram
Hi-Rad Filter Glove Box Elementary

Hi-Rad Filter Sample Glove Box Electrical
(Instrumentation) Plan and Elevations

Hi-Rad Feed Sample Glove Box Wiring Diagram

Hi-Rad Feed Sample Glove Box Electrical
(Instrumentation) Plan and Elevations



DRAWING NO.
RW3501-082-11
RW3501-082-11-02

RW3501-092-11-03
RW3I501-082-12
RW3501-084-01 Sht. 1 of 2
RW3501-084-01 Sht. 2 of 2
RW3501-1DX-01
RN3501-1DX-02
FSK-1743-3060

P1-35675

106-057080-999
3375-E019
3475-E£031
3475-E032

3475-E119

3475-E125
3475-E796
3475-£798
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Beta Monitor Manifold Wiring Diagra=

Beta Monitoring Manifold Electrical
(Instrumentation) Plan and Elevations

Beta Monitor Manifold Megohmmeter Readfugs
Dewatering Station Wiring Diagran
Shielded Pipe Chase Assembly 527A-01-C
Shielded Pipe Chase Details

Filter Manifold Index

Filter Rack Piping Index

0ff-Gas Air Filtration System Arrangement (MSA
Drawing)

Mine Safety Appliance Contactor Panel
(Chromalox Dwg.)

Duct Heater {Chromaiox Dwg.)
480V motor control center aux. one line diagran
480V unit sub sta. one line diag.

Misc. PHR PHL schedules for Submerged
Demineralizer Systenm

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

FH3 ele. 347'6" conduit plan for SDS (H 2)
Block diag. 4BOV USS 2-32
Ext. conn. for 48OV USS 2-32
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3475-E799 Int. and ext. conn. for MCC 2-328 (section 5
rear)

3475-E800 Int. conn. for USS 2-32 Unit 12

3475-EBD4 Block oiag. misc. SDS

3475-EBOS Block aiag. misc. SDS

3475-EB06 Block diag. misc. SOS

3475-E807 Block diag. misc. SDS

3475-EBD8 Block diag. misc. SDS

3475-E809 Inter. ana ext. conn. for 2-328 (section 1
front)

3475-E810 Conn. diag. for ann. PNL No. 1

3475-e811 Conn. diag. Hi-Rao Filter Sample Glove Box
527-A-01

3475-E812 Conn. diag. Hi-Rad Filter Sample Glove Box
s21-A-01

3475-EBL3 Conn. diag. Off-Gas Separator LVL inst. rack

3475-E8la Conn. diag. for unit 3A of SDS

3475-E815 Comn. diag. for unit IIA of SDS

3475-E816 Conn. diaj. for Unit 1A of SDS

3475-EB17 ! Comn. diag. for Filter Manifold of 5DS
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3475-E820 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 GH-04

3475-E822 Conn. diag. for local starter CN 55 for Off-Gas
Bottoms Pump 527 GM-02

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

3475-£824 Conn. diag. lon Exchanger Manifold

3475-£825 Conn. diag. int. 1v1. Sample Glove Box 527-A-03

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

3475-£827 Conn. diag. "0ff-Gas HDR" Term. Box CN 70 and
P1/PSH/PSHH-527-18 and RE-527-18

3475-£828 Elem. diag. SDS 480V Feed Pump 527 GM-01

3475-£829 Elem. diag. SDS 480V 0ff-Gas Blower and Leak
Cont. pump

3475-E830 Elen. diag. SDS Off-Gas Botton pump 527 GM-02

3475-£831 Clem. diag. SDS 480V Off-Gas HTR 527-E-01

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

3475-E833 Conn. diag. rad. mon. PHL RP.1 (Sh. 1 of 3)

3475-E634 Conn, diag. rad. mon. PNL RMP.1 (Sh. 2 of 3)

3475-E815 Conn, diag. rad. mon. PNL R .1 (Sh. 3 of 3)

3475-E836 Conn. diag. for RCS Clean-Up Mani fold
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3475-E837
3475-E838
3475-EB39

347>-EBAD

3475-E852
3475-E853
3475-E886
3475-E887

3475-EB92
3475-EB93
3475-EB%a

3475-EB95

3475-E903

3475-BM-EBL9
347 5-BM-E820
3475-BM-EB2L
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8lock oiag. misc. SOS
Conn, diag. dewatering station

Elem. diag. Rad. Monitor PNL RMP-1 control and
alam

Conn. oiag. for RE-527-11, 12 and 13 and
RAH-527-11

Elem. diag. R.B. waste Pump WG-P-1
Elem. diag. sol. valve Av-0l, AV-02 and SV-13
Block diag. SDS misc. Rad. Monitor

Conn. diag. Filter Containment Pad. det. inst.
rack |

Int. and ext. conn. for LCL cont. PNL WMG 145
Elem. diag. alams - cont. PNL ON-PNL-1

Int. and ext. conn. for cont. PNL ON-PNL-1 (Sh.
1 of 2)

Int. ar)'td ext. conn. for cont. PNL CN-PNL-1 (Sh.
20f 2

Conn. diag. for hoist 527-T-04

Bill of material for local starter ON 52
Bill of material for local starter OV 60
Bill of material for local starter ON 58
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3475-BM-EB22 8ill of material for lccal starter CN 55

2-M74-50S01 Piping and Instrument Diagram, SDS Feed and
Monitor Tank System

2-M74-0Dn01 Piping and Instrument Diagram, Demineralized
Service water

Z-M74-Pn0L Piping and Instrument Diagram, Processed wWater
Storage and Recycle System

2-POA-6201 General Arrangement, SDS Monitor Tanks, Fuel
Handling Builaing, El. 305'0"

2-CUC-6201 FHs, El. 305'0", SOS Equipment, Founaations ang
Misc. Support Steel

2-CUR-6201 FHE, E1. 305'0", S0DS Cquipment, Foundations
Reinforcing Details

2-C21-008 Civil Structural Stangaros, Anchor Solt
Schedule and Details

2-CuR-6201 FHB, SDS Equipment Founcations Reinforcing Bar
List

2-E21-005 tne Line Diagram SOS Aomin. Builaing

2-E38-UmC0l Connection Diagram, OWC-STR-1 & Terminal Box

2-E3b-UnC02 Connection Diagram, DWC-hS-1266 & DwC-HS-1

2-E38-F202 Connection Diagram, RC-LCPL

2-E38-50501 - Connection Diagram, Local Control Panel SDS-LCPL

£-E38-50502 Connection Diagram, Local Control Panel SDS-LCP2

2-£38-50503 Connection Diagram, SOS Monitor Tank Transfer
Pump Local Starters

2-E38-50504 Connection Diagram, SDS Misc. Devices

Z-E38-50505 ‘ Connection Diagram, SDS Misc. Term Boxes

2-E76-0wC01 DwC Pump
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DRAWING N0, TITLE
2-E76-DWCO2 Isolating valve WDL-vV4D
' 2-E76-UWC03 IIF Level Alams

2-E76-50501 Schematic Diagram, SDS Monitoring Tank Transfer
Pump (P1A)

2=ET6~50502 Schematic Diagram, SDS Monitoring Tank Transfer
Pump (P1B) g

2-£76-50503 Schematic Diagram, SDS Monitor Tank Inlet Valves

2-£76~50504 Schematic uiagram, S0S Misc. Instrumentation
ana Alamms

2-E80-50504 Bill of Materials, Local Control Panel,
505-LCP-1

2-E00-50502 B8ill of Materials, Local Control Panel,
S05-LCP-2

2-EB1-UnC-01 DWC Pull Slips

2-EBL-RC-02 RCS water level monitoring pull slips

Z-E81-50501 SOS Pull Slips

2-J23-001 Instrument Piping Class Specification

2=J25=-002 Installation Details

2-J25-003 Installation Details

2=J25-005 Installation Details

2-J25-u07 Installation Detalls

2-J25-0l1, sht. 1 Instailation Letails, Reactor/Hefueling Canal

wWater Level Monitoring System

2-J¢5-U13 Instailation Details, IIF water Level
Monitoring System

2=J71=50501 Instrument Rack Layout, Instrument Rack SDS-R-1

2=-J71-50502 " Instrument Rack Layout, Instrument Hack SDS-R-2
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2-J73-50501
2-J73-50302

2-J73-505-03
2-J74=50501

2-J74-SUS02
2-174-50503
2-274-50504
2-375-RC02

2-J75-50501
2-J75-50502
2-J75-50503
2-J75-50504
2-J77-50501

2-J77-50502

2-J77-50503
2-J78-50501
2-J78-50502
2-POH-001

2-P15-001
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Panel Drawing, SOS Feed ano Monitor Tank, Panel
SDS-LCP-1

Panel Drawing, SDOS Feed and Monitor Tank, Panel
S0S-LCP-2

Panel Drawing, SDS Contrel Panel-On-PhL-1

Instrument Installation Detail, S0S mMonitor
Tank Transfer Pump P-lA Discharge

Instrument Installation Detail, S5 Monitor
Tank Transfer Pump P-l13 Discharge

Instrument Installation Detail, SOS monitor
Tank T=1A

Instrument Installation Detail, SDS Monitor
Tank T-ld

Loop Uiagram, RC System water Level Montoring
System

Loop Diagram, SOS Monitor Tank T-lR Level
Loop Diagram, SDS Monitor Tank T-1B Level
Loop Diagram, SDS Monitor Tank, P-lA Discharge
Loop Diagram, SOS Monitor Tank, P-18 Discnharge

Logic Diagram, SDS Feea ang Monitor Tank
Transfer Pumps

Logic Diagram, SDS Feed and Monitor Tank Inlet
valves

Logic Diagram, S0S feea ang Monitor Tank Mam.s
Level Setting Diagram, SDS Monitor Tank, T-lA
Level Setting Diagram, SDS Monitor Tank, T-1B
HVAC, Partial Plans

mall ang Floor Penetration Schedule
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2-P15-002 wall anc Floor Penetration Scheaule

2-P50-Dw0l Piping Isometric, Demineralized Water System,
FHB, Unit l/unit 2 Corridor

2-P60-S0S0L Piping Isometric, SDS, Aux and Fuel Hanallng
Building

2-P60-50302 Piping Isometric, SDS, Aux and Fuel Hanaling
Building

2-P60-5U503 Piping Isometric, SDS, Aux and Fuel Handling
Building

2-P64u-Dn0l Hanger Details, Demineralizeo water System,
FHB, unit 1/u~it 2 Corridor

2-P64-50U501 Hanger Details, SOS Feed and Monitor Tank
System, Aux and Fuel Hanaling Blog.

2-Pu4=-50502 Hanger Details, SDS Feed ang Monitor Tank
System, Aux and Fuel Handling Blag.

2-P64-50503 Hanger Details SUS Feea and Monitor Tank
System, Aux and Fuel Hanaling Bldg.

2-E21-50501 SUS-0ne Line Diagram

2-M100A-00001-01 Two 12,000 Gallon, 96" 0.D. x 32'0", Straignt
Shell water Storz 2 Tanks, Buffalo Tank

2-c0-6201 Grounding and Raceway, Submerged Demineralizer
System

Js082080 SUS Graphic Display

20-950-29-001 Sht. 1 of 2 SOS Demineralizer Liner

20-950-29-001 Snt. 2 of 2 50S Demineralizer Liner

20-950-29-002 SDS Spray Header Assembly

2£-350-02-001 505 Plan view
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2-950-29-003 Snt.
20-950-29-003 Sht.
2-95U-29-003 Snt,
20-950-29-004 Snt.,
20-950-29-004 Sht,
2D-950-29-004 5ht.

20-950-¢9-005 Snt.
2C-950-29-005 Snt.
2C-950-29-006
28-950-29-007
20-950-29-008

20-950-29-009 Snt.
20-950-29-009 5Sht.
2D-950-29-010 Snt.

20-950-29-010 sht.
20-350-29-011 Snt.
20-950-29-011 sht.
2C-950-21-001

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

Lar=3
20f 3
3of 3
lof3
zof 3
3:0123

1lof 2
20of 2

1lof 2
20f 2
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2of 2
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SOS Prefilter 125 Micron Assembly

S0S Prefilter 125 Micron Head Details

SDS Prefilter 125 Micron Filter Cylinder Details
S0S Final Fllter 10 Microns

S0S Final Filter 10 Microns Misc. Details

SDS Final Filter 10 Microns Filter Sub-Assemply
and Misc. Detalls

S0S Plug

SDS Plug Teol

S0S vent mise Retainer Clip
SDS Hose Support

305 Ion Exchanger Off-Gas System Connection
Ootions

SDS Exchanger Lifting Yoke Replacement Assembly
SOS Exchanger Lifting Yoke Details

SDS Unspent Exchanger Lifting Yoke Replacement
Assemply

SDS unspent Exchanger Lifting Yoke Detalls
Exchanger Retrieval Tool Assembly
Exchanger Retrieval 1ool Details

Sump Sucker P ang ID Surface water Suction Feea
Tankage Fill System

S0S P and ID Beta Monitoring Manifold

P and ID Composite Submerged Demineralizer
System
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2-M75- UWCOL Sﬁtnematic Diagram - IIF Processing System (1 of
2

2-M75-1nC02 Schematic Diagram - IIF Processing System (2 of
2)

2-P70-DUnCOL Piping Composite - Defueling wWater Cleanup
System - Reactor Builaing

2-J77-0OnC0L Logic Diagram - IIF Fill Isolation valve WDL-V&0

2-J77-0DnCu2 Logic Diagram - IIF Processing Pump DnC-P-1

2-J77-UWC03 Logic Diagram - IIF Level Alarm

2-277-0WC04 Logic Diagram - 1IF Misc. Alams

2-J78-DwC0L Level Setting Diagram, Internals Indexing
Fixture

2-PU-FCCO2 : Reactor Building Sump and Fuel Transfer Canal
Oraining Network

2-J77-FCCOL Logic Diagram - Fuel Transfer Canal Surface
Suction Pump (FCC-P-1)

2-C0P-1306 Reactor Builaing 1IF Platform Plans, Sections,
Details

11127718C (Baw) wiring Diagram - water Level Sensing System
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System Design Description
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TYPE, MANUFACTURER & MATERIAL A
VALVE NO. SIZE DESCRIPTION MODEL NUMBER SPECIF ICAT ION
ON-V-FL-1 11l/2% Filter Manifold 300# Ball valve 527-L-5002
Influent Isolation SW 316 SS
ITT Grinnell
1 1/72"-3023-1-1
N-V-FL-2 Yilsee Filter Manifold 1500 Swing Check 527-L-5010
(v-527-6)* Influent Check BW 316 SS
Alloyco Fig. 476
N-V-FL=3 112 Filter Influent 300# Ball valve 527-L-5002
(v=526-9)* Sample Throttle SW 316 5SS
ITT Grinrell
1 1/2"-3023-1-1
N-V-FL-4 3/4" Filter Manifold 300# Ball valve 527-L-5002
(v=-527-11)* Flush Isolation SW 316 SS
ITT Grinnell
3/4"-3023-1-1
N-V-FL=-5 1 /2" Pre-Filter Inlet 175# Diaphragm Valve 527-L-5009
(V-527-13)* Isolation SW 304 SS .
ITT Grinnell Fig. 2471
N-V-FL-6 I Vi Final Filter Outlet 300# Ball valve 527-L-5002
(v-527-1a)* Isolation SW 316 S5
ITT Grinnell
1 1/2"-3023-1-1
N=V-FL=7 1 l2- Prefilter vent 2200# Two Way Check 527-L-5003
Quick Disconnect Couwpling )
Hansen #12-HK
N-V-FL-3 1 2 Prefilter Outlet 2200# Two Way Check 527-L-5003
Quick Disconnect Coupling
Hansen #12-HK
MN-V-FL=-9 5 Vi Prefilter Inlet 2200# Two Way Check 527-L-5003
Quick Disconnect Couwpling
Hansen #12-HK
*(Print No.) -1-

3/83
(Reset)



VALVE NO.

N-7-FL-10
(v-527-18)*

ON-v-FL-11
(v-527-19)*

N-Y-FL-12

(v=527-20)*

N-V-FL-13

N=V-FL=-184

N-v-FL=15

(N-V-FL=-16

(v-527-24)*

Oi=Y-FL=17

N-V-FL-18

*(Print No.)

S1ZE

3/a"

3/4"

3/a"

112

1:1/2"

1179°

3/a"

3 g

112"

DESCRIPTION

Final Filter vent
Isolation

Pre-Filter vent Isolation

Filter Flush Line Check

Final Filter vent

Final Filter Outlet

Final Filter Inlet

Filter Manifold Flush
Isolation

Pressure Instrument
Isolation Between Pre-
Filter ana Final Filter

Pool Skimmer Suction Check

TYFE, MANUFACTURER &
MUUEL NLMBER

300¢ Ball valve
5w 316 SS

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

300# Ball valve
S 316 55

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

150# Swing Check
BW 316 55
Alloyco Fligure 476

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

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

300# Ball valve
SW 316 S5

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

300# Ball valve
SW 316 S5

ITT Grinnell
172"-3023-1-1

1508 Swing Check
SW 316 55
Ladish

5261 -0607-15A

MATERIAL
SPECIF ICAT ION

527-L-5002

527-L-5002

527-L-5010

527-L-5003

527-L-5003

527-L-5003

527-L-5002

527-L-5002

527-L-5010

3/83
(feset)



VALVE NO. SI1ZE DESCRIPTION

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

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

Drain Connection
(N-V-1X-21 through 23 Deleted

N-V-IX-24 1" 1X Manifold Supply Line
(v-527-21)* Auto. Isolatlon

N=V=1X-25 1™ Train #1 lon Exchanmgers
(v-527-22)* Inlet Isclation

N-V-1X-26 1" Train #2 Io, Exchangers
(v=-527-23)* Inlet Isolaticn

*(Print No.) -3 -

MATERIAL

TYPE, MANUFACTURER &

MOEL NUMBER SPECIFICATION

1504 Globe

Stainless Steel

Al loyco Figure 114

whitey Ball valve

S5 436

3004 Ball Valve with valve:

Preumatic Actuator 527-L-5002

SW 316 SS

1"-3023-1-1 Actuatar:
527-L-5011

200# Diaphragm Valve 527-L-5009

ITT Giinnell Fig. 2471

SW 300 SS

Ethyli:ne Propylene Dlaphragm

200% Diaphragm Yalve 527-L-5009

171 Grinnell Fig. 2471
SW 304 S5
Ethylene Propylere Diznhragm

; R



VALVE NO.

ON-v-1x-27
(v-527-25)*

N-V=-1X-28
(v-527-28)*

N-V-1X-29
(v-527-29)*

N-V-1X-30
(v-527-30)*

(N-V-1X-31
(v-527-31)*

N-y-1X-32
(v=527-32)*

N-V=1X-33

N-V-1X-34
(v-527-49)*

* .Print No.)

1.

1"

1!

1-

1-

ll

1.

DESCRIPTION

Train #1 lon Exchangers
Outlet Isolation

Train #2 lon Exchangers
Outlet Isolation

Cation Exchanger "A"
Inlet Isolation

Cation Excharger "A"™
Cut let Isoiation

Cation Exchanger "B"
Inlet Isolation

Cation Exchanger "B8"
Outlet Isolation

Train #1 IX Flush Line
Check

Train #1 IX Flush Line
Isolation

TYPE, MANUFACTURER &
MODEL NLMBER

3004 Ball valve
SW 316 SS

ITT Grimmell
1"-3023-1-1

300# Ball Valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 S5

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 S5

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

150# Swing Check
Bw 316 SS
Alloyco Fig. a76

3004 Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

MATERIAL

SPECIF ICAT ION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5010

527-L-5002

{heset)




VALVE NO. SIZE
N-V=1X-35 f Cof
N-v-IX-36 1"
(v-527-50)*
N-V=-1X-37 | L
(N-V-1X-38 il
(v-527-51)*
N=-V=1X-39 | lsd
=y=1X-40 1=
(v-527-52)*
Oi-V=-1X-4l 1 v
N=-V=1X-42 112"
ON-V=IX-43 12

*(Print No.)

Train #2 IX Flush Line
Cneck

Train #2 IX Flush Line
Isolation

Cation "A"™ Flush Line CI’EG(

Cation "A" Flush Line
Isolation

Cation "B" Flush Line
Check

Cation "8* Flush Line
Isolation

Train No. 1 IX "A" Inlet

Train No. 1 IX A" Outlet

Train No. 1 IX "B" Inlet

TYFE, MANUFACTURER &
| DESCRIPTION MODEL NLMBER

150# Swing Check
Bw 316 S5
Al loyco Fig. 476

300# Ball valve
SW 316 S5

ITT Grinnell
1"-3023-1-1

150# Swing Check
bw 316 SS
Alloyco Fig. 476

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

150# Swing Check
BW 316 SS
Alloyco Fig. 476

300¢ Ball valve
SW 316 55

ITT Grinnell
1"-3023-1-1

22008 Two Way Check
Quick Disconnect Coupling

Hansen #12-HK

22000 Two Way Check
Quick DLisconnect Coupling

Hansen #12-HK

22000 Two Way Check
Quick Disconnect Coupling

Harsen #12-HK

MATERIAL

SPECIF ICAT 10N

527-L-5010

527-L-5002

527-.-5010

527-L-5002

527-L-5010

527-L-5002

527-L-5003

527-L-5003

527-L-5003

3/83
(Reset)



ALVE NU

ON=V=IX-44

(N-V=-1X-45

H=-V=-1X-46

N=V=1X-47

(N-V=-1X-48

N-V=-1X-49

MN-V-IX-50

N-V-1X=51

N=-V=IX-52

N-V-1X-53

*(Print No.)

12

1M

12

12

1 1/2%

b8 Vi

1 L2

12

2"

3 Y Vi

Train No.

Train No.

Train No.

Train No.

Train No.

Traln No.

Train No.

Train Nao.

Train No.

Cation IX

ULoLniire iU

1l Ix "a"

1 1x "c"

1 Ix "g*

2 IX A%

2 IX "A"

2 Ix"g"

2 IX “a"

2 IX "C"

2 IX "

“A" Inlet

Dutlet

Inlet

Outlet

Inlet

Outlet

Inlet

ODutlet

Inlet

Outlet

AL NiMoes

220094 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Cowpling
Hansen #12-HK

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

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

2200# Two Way Check
Quick Disconnect Cowpling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Couwpling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Cowpling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Couwpling
Hansen #12-H< .

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

SrELAF ALALIUN

527-L-5003

527-L-5(03

527-L-5003

527-L-5003

527-L-5003

527-L-5003

527-L-5003

527-L-5003

527-L-5003

527-L-5003

3/83
(Reset)



VALVE NO.

OH-V=Ix-54

Ov=V=-IX-55

IN=-V-1X-56

N-V-1X-57
N=V=-1IX-58

(v-527-213)*

N=V=IX-59

(N=-V=1X-60
CN-V=1x-102

N-v-1X-103

N-V-1X-104

#(Print No.)

SIZE
11/

b P

1 e

RESERVED
103 Vi g

et

RESERVED
2ll

2"

2-

DESCRIPTION

Cation IX "A" Outlet

Cation IX "8" Inlet

Cation IX "B" Lutlet

Cation Effluent First
Isolation to uUtility
Pipim

cation Effluent Second
Isolation to utility
Piping

First Isolation to MwHT

Second lsolation to MWHT

First Isolation to RCBT

TYFE, MANUFACTURER &
MODEL NUMBER

22004 Two Way Check
Quick Disconnect Coupling
Hansen #12-1K

2200@ Two Way Check
Quick Disconnect Couwpling
Hansen #12-HK

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

150# Ball valve
SW 316 55

ITT Grinnell

1 1/2"-3015-1-8

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3015-1-8

1000# Ball valve
SW 304 SS

Watts

S-8501-LL

10004 Ball valve
SW 304 S5

watts

S-8501-L

150¢# Ball valve
SW 316 SS

ITT Grinnell
2"-3015-

MATERIAL

SPECIF ICAT ION

527-L-5003

527-L-5003

527-L-5003

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

3/83
(Reset)



VALVE NO.
ON=V=1X-105

N-v-LC-106
(v-527-204)*

N-V-LC-107
(v=527-26)*

N-v-.C-108
(v=527-27)*

N=-V-LC-109
(v-527-65)*

N-y-LC-110
(v-527-66)*

(N-y-LC-111
(V=527-67)*

N-V-LC-112
(v-527-68)*

*(Print No.)

SIZE

2-

12

1'

1‘

ll

1"

lﬂ

ll

DESCRIPTION
Second Isolation to RCBT

Containment Pump Discharge
Pressure Instrument
Isolation

Final Filter Leakoff
Isolation

Pre-Filter Leakoff
Isolation

Train #1 IX "A"
Leakof f Isolation

Train #1 IX "B*
Leakof f Isolation

Traln #1 IX "C"
Leakof f Isoclation

Train #2 IX "A"
Leakoff Isolation

TYPE, MANJFACTURER &
MODEL NLMBER

150¢ Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

1000¢# Ball valve
SW 304 SS

watts

S-8501-LL

200# Diaphragm Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylene Propylene Diaphragm

200# Diaphragm Valve

ITT Grinnell Fig. 2471

SW 304 S5

Ethylene Propylene Diaphragm

200# Diaphragm valve

ITT Grinnell Fig. 2471

SW 304 55

Ethylene Propylene Diaphragm

200# Diaphragm Valve

ITT Grimnell Fig. 2471

SW 304 S5

Ethylene Propylene Diaphragm

200# Dlaphragm valve

ITT Grinnell Fig. 2471

SW 304 S5

Ethylene Propylene Dlaphragm

200# Dlaphragm Valve

117 Grinnell Fig. 2471

SW 304 S5

Ethylene Propylene Diaphragm

MATERIAL
SPECIFICATION

527-L-5002

527-L-5002

527-L-5009

527-L-5009

527-L-5009

527-L-5009

527-L-5009

527-1.-5009

3/83
(Reset)



VALVE NO.

N=V-LC-113
(v-527-69)*

N-v-LC-114
(v-527-70)*

N=V-LL-115
(v=-527-71)*

N-V-LC-116
(v=527-72)*

ON-V-LC-117
(v=527-57)*

N-v-LC-118
(v-527-58)*

(N-V-LC-119
(v=527-59)*

ON-v-LC-120
(v-527-60)*

*(Print No.)

SIZE

1.

) LA

ll

112"

1 v

1172

8 10

DESCRIPT ION

Train #2 1X "B"
Leakoff Isolation

Train #2 IX "C"
Leakoff Isolation

Cation IX "A® Leakoff
Isolation

cation IX "B" Leakoff
Isolation

Leakoff IX "A" Inlet
Isolation

Leakoff IX "B" Inlet
Isolation

Leakoff IX "A" Qutlet
Isolation

Leakoff IX "B" Outlet
Isolation

TYPE, MANUFACTURER &
MOUEL NLMBER

200# Diaphragm Valve

ITT Grinnell Fig. 2471

Sw 304 S5

Ethylene Propylene Diaphragm

200# Diaphragm Valve

17T Grinnell Fig. 2471

SW 304 S5

Ethylene Propylene Diaphragm

200# Diaphragm valve

11T Grinnell Fig. 2471

SW 304 S5

Ethylene Propylene Diaphragm

200¢ Diaphragm Valve

ITT Grinnell Fig. 2471

SW 304 SS

Ethylena Propylene Diaphragm

300# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3021-1-8

300# Ball Valve
SW 316 SS

ITT Grinnell

1 1/2"-3021-1-8

300# Ball Valve
SW 316 SS

1TT Grinnell

1 1/2"-3021-1-8

300# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3021-1-8

MATERIAL

SPECIF ICAT ION

527-L-5009

527-L-5009

527-L-5009

527-L-5009

£27-L=5002

527-L-5002

527-L-5002

527-L-5002 |

3/83
(Reset)
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VALVE HO.

ON-V=LC-121
(v-527-63)*

N=-¥-LC=~122
(v-527-64)*

N-y-LC-127
(v=527-85)*

ON-V-LC-213
(v-527-61)*

N=V-LC-214
(v-527-62)*

N=v-LC-130

ON-Y-LC-131

N-vV-LC-132

N-v-LC-133

N-y-LC-134

N=V-LC-135

*(Print No.)

SIZE

1-

lll

’H

3/4"

/4"

2"

3/8"

/8"

L/a"

174"

174"

DESCRIPTION

Leakoff IX "A" Flush
Line Isolation

Leakoff IX "B" Flush
Line Isolation

Leakoff Containment Pump
Suction Line

Leakoff IX "A" vent
Isolation

Leakoff IX "B" vent
Isolation

LCIX "A" Effluent Pressure
Gauge Isolation

LC Pump Discharge PI
Isolation

LC Pump Discharge PI High
Point vent

LCIX "A™ Effluent Sample
valve

LCIX "B" Effluent Sample
vValve

LC Pump Suction Pressure
Gauge Isolation

- 10 =

TYPE, MANUFACTURER &
MUDEL NUMBER

300# Ball Valve
SW 316 S5

ITT Grinnell
1"-3021-1-8

300¢ Ball valve
SW 316 S5

ITT Grinnell
1"-3021-1-8

Check
Alloyco Fig. 376

300# Ball valve
SW 316 SS

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

300# Ball valve
S 316 S5

ITT Grinnell
3/4"-3021-1-6

Ball valve
SW 304 SS

y=-Stem Globe Valve
whitey SS1VSé

y-Stem Globe valve
wWhitey SS1vVSé

Parker CPI
Regulating Type

Parker CPI
Regulating Type

Parker CPI
Regulating Type

MATERIAL

SPECIFICAT ION

527-L-5002

527-L-5002

527-L-5002

527-1.-5002

527-L-5002

527-L-5014

527-L-5014

3/83
(Reset)



VALVE NO.
N-V-LC-136

N-v-LC-291

N-V-PM=166

(v-527-42)*

ON-V-PM-167
(v-527-43)*

N=V-PH-168
(v-527-44)

N-V-PM-169
(v=527-45)*

N-V-PM-170
(v-527-46)*

N-V-M-171
(v=527-47)*

N-V-PM-172
CN-Y-PM-173
(v-527-114)%

Oi-v-MM-174
(v-527-115)*

N-V-PM-175
(v-527-116)*

Oi-v-PM-176
(v-527-117)*

N-V-PM-177
(v-527-118)*

*(Print No.)

SIZE

174"

1r2®

lra"

174"

174

174"

174"

174"

174"

174"

174"

/4"

174"

174

DESCRIPT ION

LC Pump Discharge Sample

valve

LCIX "8" Effluent Pressure :

Gauge Isolation

Train #1 IX "A" Outlet
Sample Isolation

Train #1 IX "B" Outlet
Sample Isolation

Train #1 IX "C" Outlet
Sample Isolation

Train #2 Ix "A" Outlet
Sample Isolation

Train #2 IX "B8" Outlet
Sample Isolation

Train #2 IX "C" Outlet
Sample Isolation

Cation Exchangers Outlet

Sample lsolation

Train #1 IX "A" Outlet
Flow Diversion

Train #2 IX "A" Outlet
Flow Diversion

Train ¢1 IX "B" Outlet
Flow Diversion

Train #2 IX "B" Outlet
Flow Diversion

Train #1 IX "C" Outlet
Flow Diversion

-]l =

TYFE, MANUFACTUFER &
MODEL NUMBER

Parker CPL
Regulating Type

Ball valve
SW 304 55

Ball valve
Whitey S55-4354

Ball valve
Whitey S5-4354

Ball valve
whitey S55-4354

Ball valve
Whitey S5-4354

Ball valve
Whitey SS5-4354

Ball valve
whitey 55-4354

Ball valve
nhitey 55-4354

3-Way Ball valve
Whitey SS-43X54

3-Way Ball valve
Whitey SS-43x54

3-Way ball valve
Whitey SS-43XS4

3-Way Ball valve
Whitey S5-43x54

J-day Ball valve
wWhitey S5S-43XSa

MATERIAL
SPECIFICAT 10N

527-L=-5002

527-L-5014
527-L-5014
527-L-5014
£27-L-5014
527=L=5014

3/83
(Reset)



VALVE NO.

N-V-FPM-178
(v-527-119)*

N-V-PM-179
(v-527-120)*

N-v-PM-180
(v-527-121)*

ON-v-PM-181
(v-527-88)*

(N-V-PM-183
(V-527-96)*

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

(N-V-PM-185
(v-527-93)*

ON-V-PM-1B6
(v-527-94)*

CN-V-PM-187
(v-527-92)*

ON-V-PH-138
(v-527-91)*

CN-V-PM-189
(v-527-89)*

CN-V-PM-150
(v-527-50)*

(N-V-PH-151
(v-527-150)*

*(Print No.)

SIZE

174"
174"
174"
174"
174"
174"
176"
174
1/74%
174"
1/4"
4

1/4"

DESCRIPTION

Train #2 IX “C" Outlet
Flow Diversion

Catlon Exchangers Influent
Flow Diversion

Catlon Exchangers Effluent
Flow Diversion

Cation Exchangers Influent
Sample Isolation

Traln #1 - IX “A" EFF
Sample Throttle

Traln #1 - IX "B" EFF
Sample Throttle

Train #1 - IX “C" EFF
Sample Throttle

Train #2 - 1X "A" EFF
Sample Throttle

Train #2 - IX 8" EFF
Sample Throttle

Train #2 - IX “C" EFF
Sample Throttle

Cation Exchangers Influent
Sample Throttle

Cation Exchamgers Influent
Sample Throttle

Train #1&2 IX's "A" bteta
mMonitor Flush Stop

- 12 -

TYPE, MANUFACTURER &

HODEL_NUMBER

3-wWay Ball valve
whitey S5-43x54

3-way Ball valve
Whitey SS-43xS4

3-wWay Ball valve
whitey 55-43x54

Ball valve
whitey 55-4354

Needle valve
Whitey SS-1RS4

Neeale Valve
Whitey SS-1RS4

Needle Valve
wWhitey 55-1RS4

Needle Valve
whitey S5-1RS4

Needle Valve
Whitey S5-1RS4

Needle valve
whitey SS5-1RS4

Needle Valve
hhitey S5-1RS54

Neeole valve
whitey SS-1RS4

Angle Pattern Ball valve

nhitey S5-4354-A

MATERIAL

SPECIFICATION

' 527-L-5014
527-L-501"
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-L-5014
527-L-5014

527-L-5014

h82et)



VALVE NO.

CN-V-PM-192
(v-527-149)*

CN-V-PM-193
(v-527-148)*

N-V-PM-194
(v-527-147)°

N-V-PM-195
(v-527-146)*

ON-V-PM-196
(v-527-143)*

N-V-PH-197
(v-527-144)%

CN-V-PM-198
(v-527-200)*

N=V-PM-199
(v-527-199)*

ON-V-PM-200
(v-527-198)"*

CN-V-VA-201
(v-527-33)*

Un-Y-VA-202
(V-527-3a}*

*(Print No.)

174"

174"

174"

174"

174"

174"

174"

174"

174"

/4%

374"

DESCRIPTICN

Train #1&2 IX's "B" Beta
Monitor Flush Stop

Train #142 IX's “C" Beta
Monitor Flush Stop

Cation Exchangers Influent
Beta Monitor Flush Stop

Cation Exchangers Effluent
Beta Monitor Flush Stop

Beta Monitor Flush Header
Isolation

Beta Monitor Flush Header
Check

Train #142 IX's "A" Beta
Monitor Flush Line Check

Traln #14&2 IX's "B" Beta
Monitor Flush Line Check

Train #142 1X's “C" Beta
Monitor Flush Line Check

Train #1 IX "A" vent
Isolation

Train #1 IX "B" Vent
Isolation

AT

TYPE, MANUFACTURER &
MUDEL NLMBER

Angle Pattern Ball valve
Whitey SS-4354-A

Angle Pattern Ball valve
whitey SS5-4354-A

Angle Pattern Ball valve
whitey S5-4354-A

Angle Pattern Ball Valve
Whitey SS-4354-A

Ball valve
Whitey S5-4354

Check Valve
Nupro SS-4C-1

Check Valve
Nupro SS-4C-1

Check valve
Nupro 55-4C-1

Check -Valve
Nupro SS-4C-1

300¢ Ball valve
SW 316 SS

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

300# Ball valve
SW 316 55

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

MATERIAL

SPECIF ICAT ION

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5002

527-L-5002

3/83
(Reset)




VALVE NO.
CN-V-PM-229
(v-527-197)*
ON-V-PH-231

CN-V-PM-232

CN-V-VA-203
(v=527-35)*

N=-V-VA-204
(v-527-36)*

ON-Y-VA-205
(v-527-37)*

N-Y=-VA-206
(v-527-38)*

N-V-VA-207
(v-527-39)*

ON-V-VA-208
(v-527-40)*

*(Print No.)

SIZE

174"

174"

174"

3/4"

3/4"

3/4"

34"

374"

3/4"

DESCRIPT ION

Cation Exchangers Influent
Beta Monitor Flush Line

Check

Train #1A IX's High Level

Sample Isolation

Train #20 IX's High Level

Sample Isolation

Train #1 IX "C" Vent
Isolation

Train #2 IX "A" vent
Isolation

Train #2 IX "B" vent
Isolation

Traln #2 IX "C" vent
Isolation

Cation IX "A™ Vent
Isolation

Catlon IX "B" vent
Isoclation

TYPE, MANUFACTURER &
MOUEL NLMBER

Chedk vValve
Nupro S5-4C-1

Ball valve
whitey S5-4354

Ball valve
whitey SS-4354

300¢ Ball valve
SW 316 55

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

300# Ball valve
SW 316 S5

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

300# Ball valve
SW 316 S5

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

300# Ball valve
SW 316 S5

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

300# Ball valve
SW 316 S5

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

300# Ball Valve
Sw 316 S5

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

MATERIAL

SPECIF ICATION

527-L=-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5002

zlﬂ)
Reset)



VALVE NO.

N-V-VA-209
(v-527-53)*

N-V-VA-210
(v=-527-54)*

H-V-VA-211
(v=527-55)*

N=-V-VA-212
(v=527-56) ¢

N-V-VA-215

N-V-VA-216

N-V-YA-2.7

N-V-\A-218

N-V-VA-219

*(Print No.)

SIZE
lﬂ

1-

1'

ll

15 1ra%

1 1/2"

112"

112"

1 12"

DESCRIPTION

Train #1 lon Exchangers
Piping vent

Train #2 lun Exchangers
Piping vent

Cation IX "A* Piping Vent

Cation IX "B* Piping vent

Train No. 1 IX "A" vent
Comnection

Train No. 1 IX "B" Vent
Connection

Traln No. 1 IX "C" vent
Cornection

Train No. 2 IX “A" vent
Cormnection

Train No. 2 IX "B" vent
Connection

s

TYPE, MANUFACTURER %
MOLEL NUMBER

300¢ Ball valve
SW 316 55

IIT Grinnell
1"-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1*-3023-1-1

300# Ball valve
SW 316 SS

ITT Grinnell
1"-3023-1-1

300# Ball valve
SwW 316 S5

ITT Crinnell
1"-3023-1-1

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Couwpling
Hansen #12-HK

22008 Two Way Check
Quick Disconnect Coupling
Hansen #12-HK

2200# Two Way Check
Quick Disconnect Coupling
Hansen ¢#12-HK

2200# Two Way Check
Quick Disconnect Couwpling
Hansen #12-HK

MATERIAL
SPECIFICATION

527-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5003

527-L-5003

527-L.-5003

527-L-5003

527-L-5003

3/83
(Reset)



VALVE NO.
(N-Y=VA-220

N=¥=VA-221

N=-V=VA-222

(N=V=VA=223

Qi=V=-YA-224
(v=257-195)*

(N=Y=VA=-225

(N=V=VA-226

N-V=-YA=-227
(20-950-29-008) *

CN-V=-YA-228

*(Print No.)

1:1/2%

1 w2~

Deleted.

™

eleted.

3"

174"

10"

DESCRIPTION

Train No. 2 IX "C" vent
Comnect ion

Cation "A" vent Connection

Cation "B" Vent Connectloi

Filter Manifold vent
Intake

Off Gas vent Header Draln

vessel vent Hose Filter
Bypass

Exhaust hHeader Inlet
Isolation

Sy

TYFE, MANUFACTURER &
MUUEL NLMBER

2200# Two Way Check
Quick Disconnect Coupling
Harsen #12-HK

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

2200# Two Way Check
Quick Disconrect Coupling
Hansen #12-HK

3004 Ball valve
BW 316 55

ITT Grinnell
2"-3021-1-8

300# Ball valve
Bw 316 55

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

Butterfly
Hills McCanna
15056-T-56

MATERIAL

SPECIFICATION

527-L-5003

527-L-5003

527-L-5003

527-L-5002

527-L-5002

527-L-5014

3/83
(Reset)




VALVE NO.

CN-V-VA-23]1

N-V-VA-232
(N-V-VA-233

N-V-VA-234
CN-V-VA-i}S
N-Y=-VA-236

N=-V=VA-237
(v-527-123)*

N-V-VA-238
(v-527-122)*

N-V-VA-239
(v-527-83)*

*(Print No.)

RESERVED
2-

RESERVED
Deleted.
Deleted.

2"

zﬂ

DESCRIPTION

Pressure Control valve

Spare

Beta Maonftoring Manifold
Vent Exhaust

Beta Monitoring Manifold
vent Intake

Ix Manifold vent Exhaust

=y A

TYPE, MANUFACTURER & MATERIAL
MODEL NUMBER SPECIFICAT ION

Diaphragm Activated
Butterfly

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

300# Ball valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

300# Ball valve 527-L-5002
B 316 SS

ITT Grinnell

2"-3021-1-8

300# Ball valve 527-1-5002
BW 316 SS

ITT Grinnell

2"-3021-1-8

300# Ball valve 527-L-5002
Bw 316 55

ITT Grinnell

2"-3021-1-8

thBdet)




VALVE NO.

N=V-VA-240
(v=527-206)*

(N-V-VA-241
(v-527-108)*

CN-V-VA-242
(v=527-169)*

N-V-VA-243
(v-527-188)*

N-V-VA-244
(v=527-203)*

N-V-VA-245
(v-527-261)*

N-V-VA-246
(v=527-151)*

N-V=-vA-247
(v=527-260)*

ON-V-VA-248
(v=527-207)*

*(Print no.)

/8"

2.

2!!

2”

1'.

2'

1!‘

2!!

DESCRIPTION

IX Mmanifold vent Intake

Hl Rad Filter Sample
Box Pump Discharge Check
to waste vent Isolation

Intemmediate Sample Box
vent Exhaust Isolation

Intermediate Sample Box
vent Inlet Isolation

Hi Rad Feed Sample Box
vent Intake Line Isolatlion

0Of f-Gas Bottom Pump
Discharge Isolation

Hi Rad Feed Sample Box
vent Exhaust I[solation

0ff-Gas Bottoms Pump Flush
Connection Isolation

Hi Rad Filter Sample Box
vent Intake

TYPE, MANUFACTURER &
MODEL NLMBER

300¢ Hall valve
Bw 316 S5

ITT Grinnell
2"-3021-1-8

Check
Nupro
S5-4C-1/3

300# Ball valve
Bw 316 SS

ITT Grinnell
2"-3021-1-8

300¢ Ball valve
Bw 316 SS

ITT Grinnell
2"-3021-1-8

3000 Ball valve
Bw 316 SS

ITT Grinnell
2"-3021-1-8

Ball valve

3000 Ball valve
BW 316 SS

ITT Grinnell
2"-3021-1-8

Ball valve
SW 304 55

3000 Ball valve
U 316 SS

11T Grinnell
2"-3021-1-8

-18 - .

MATERIAL

SPECIFICATION

527-L=5002

527-L-5002

527-1.-5002

5271-L-5002

527-L-5002

527-L-5002

527-L-5002

527-L=5002

lheser)




VALVE NO.

ON-=V=VA-249
(v-527-208)*

N=-V=-VA=-250
(v=527-77)*

(N-V-VA-251

CN=V-YA-252

CN-V-VA-253

CN-V-VA-295
(v=527-242)*

N-V-VA-296
(v-527-243)*

N=-V=VA=335
(v=-527-252)*

N-V-VA-336

CN-V-=VA-337
(v-527-128)*

*(Print No.)

2'

Deleted.
ll!

3/8"

2“

2“

3/8"

/8"

/8"

DESCRIPTION

Hi Rad Filter Sample
Box vent Exhaust

Filter Manifold vent
Exhaust Isolation

Off-Gas Bottoms Pump Flush

Connection Check Valve

Filter Manifold Sump Pump

Influent Check

RCS Manifold Vent Intake

RCS mManifold vent
Exhaust

RCS Sump Pump Discharge

Check

Filter Manifold Sump
Pump Discharge Check

Filter Manifold Drain
Line (heck

g

TYPE, MANUFACTURER &
MODEL NUMBER

300¢# Ball valve
BW 316 5SS

ITT Grimell
2"-302]1-1-8
300¢ Ball valve
SW 316 S5

ITT Grinnell
2"-3021-1-8

Ball Check valve
Check

300# Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-8
300# Ball valve
BW S5
2"-3012-1-8

Check
Check

Check
Nupro
1/3 psi

MATERIAL

SPECIFICAT 10N

527-L-5002

527-L-5002

527-L-5002

?ﬁgget)



VALVE NO.

ON-V-VA-338
(2D-950-29-008)*
CH-V-VA-339
ON-V-VA-340
CN-V-VA-341
ON-V-VA-342
CN-V-VA-343
CN-V-VA-344

CN-V-VA-345

CN-V-VA-346

*(Print No.)

SIZE

174"

174"

174"

174"

174"

174"

174"

174"

374"

DESCRIPTION

Yessel vent Hose
Filter Bypass

Vessel Yent Hose
Filter Bypass

vessel vent Hose
Filter Bypass

vessel vent Hose
Filter Bypass

Vessel vent Hose
Filter Bypass

vessel vent Hose
Filter Bypass

Vessel Vent Hose
Filter Hypass

Vessel Vent Hase
Filter Bypass

Vessel vent Inlet
Isolation

TYPE, MANUFACTURER &
MODEL NLMBER

Needle

Needle

Needle

Needle

Needle

Needle

Needle

Needle

Ball

=30

MATERIAL
SPECIF ICAT ION
527-L-5014
527-L-5014
327- uid
527-L-501a
527-L-5014
527-L-5014 .

527-L-5014

527-L-5014

3/83



VALVE NO.

N-V=5A-255
(v=527-7)*

(N-V-5A-256
(v-527-8)*

N-V-5A-257
(v-527-10)¢

N-V=-5A-258
(V=527-12) ¢

N-V-5A-259
(V=527-164)*

N-v-5A-260
(v-527-156)"

N-V-5A-261
(V=527-172)*

(N=-V-5A-262
(v=527-180)*

*(Print No.)

SIZE

/4"

/4"

3/a"

/4"

174"

174"

"

174"

DESCRIPTION

Filter Influent Sample
Inlet Isolation

Filter Influent Sample
Outlet Isolation

Filter Effluent Sample
Inlet Isolation

Filter Effluent Sample
Outlet Isolation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Splgot
Isolation

- 2] -

TYPE, MANUFACTURER %
MODEL_NUMBER

300# Ball valve
SW 316 SS

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

300¢ Ball valve
SW 316 S5

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

300¢ Ball valve
SW 316 55

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

300# Ball valve
Sw 316 55

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

Angle Pattern Ball valve
55-4 354-A
wWhitey

Angle Pattern Ball valve
55-4354-A
wWhitey

Angle Pattern Ball valve
55-4354-A
whitey

Angle Pattern Regulating
Valve

55-1KS4-A

Whitey

MATERIAL
SPECIFICATION

527-L=-5002

527-L-5002

527-L-5002

527-L-5002

527-L-5014

527-L-5014

527-L-5014

527-L-5014

3/83
(Reset)

Cation
fon
Exchange
Effluent




VALVE NO.

CN-V-5A-263
(v-257-165)*

DN-V-5A-264
(v-527-157)*

(N-V-5A-265
-(v=527-173)"

N-V-5A-266
(v-527-181)*

CN-V-5A-267
(v-257-166)*

(N-V-5A-268
(v=527-158)*

N-Y=-SA-269
(v=527-174)*

N-V-SA-270
(C-527-182)*

*(Print No.)

SIZE

174"

174"

74"

174"

174"

/6"

174

74"

DESCRIPTION
Sample Flash Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

TYPE, MANUFACTURER &
MUUEL NWMBER 2

Angle Pattern tall valve
55-4354-A
whitey

Angle Pattern Ball valve
55-4354-A
mhitey

Angle Fattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
vValve

55-1KS4-A

wWhitey

Angle Pattern Ball Valve
55-4356-A
Whitey

Angle Pattern Ball valve
55-4354-A
whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
valve

S5-1K54-A

Whitey

- 22 =

MATERIAL

SPECIFICAI 1ON

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-.-5014

527-L-5014

527-L-5014

Train #2
Exchanger
LTl

Effluent

Train #1
lon
Exchanger
IAI
Effluent

© 3/83

(Reset)



VALVE NO.

CN-V-5A-271
(v-527-167)*

N-V-5A-272
(v-527-159)*

N-V-5A-273
(v-527-175)*

N-V-5A-274
(v-527-183)*

N=-V=5A-275
(v-527-168)*

N-V=-5A-276
(v-527-160)*

N-V-SA-277
(v-527-176)*

(N-V-SA-278
(v-527-184)*

*(Print No.)

SIZE

174"

176"

174"

174"

174"

174"

74"

am

DESCRIPTION

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

Sample Flask Inlet Stop

Sample Flask Flush

Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

TYPE, MANUFACTURER &
HOUEL NUMBER

Angle Pattern Ball valve
55-4354-A
whitey

Angle Pattern Ball valve
55-4354-4
Whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
valve

S5-1KS4-A

nhitey

Angle Pattern Ball valve
55-4354-A
whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
valve

55-1KS4-A

whitey

=28 =

MATERIAL

SPECIF ICAT 10N

527-L-501a

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L.-5014

Train #l

Train #2
lon
Exchanger
I“.
Effluent

3/83
(Reset)



BRIEE :

VALVE NO,

N-v-5A-279
(v-527-169)*

ON-V-SA-280
(v-527-161)*

N-v-5A-281
(v-527-177)*

N-v-51-282
(v-527-185)*

N=-y-5A-283
(v-527-170)*

(N-V-5A-284
(v=527-162)*

N-y-5A-285
(v-527-178)*

N-V-5A-286
(v-527-186)*

*(Print No.)

SIZE

174"

/4

174"

/78"

174"

/4"

174"

174"

DESCRIPTION

Sample Flask Inlet Stop
Sample Flask Flush
Sample Flask Outlet Stop

Sample Flask Spigot
Isolation

Sample Flask Inlet Stop
Sample Flask Flush
Sample Flask Outlet Stop

Sample Flask Splgot
Isolation

TYPE, MANLFACTURER %
MODEL_NLMBER

Angle Pattern ball valve
55-4354-A
whitey

Angle Pattern Ball valve
55-4354-A
wnitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Regulating
valve

55- 1KS4-A

whitey

Angle Pattern Ball valve
55-4354-4
Whitey

Angle Pattern Ball valve
55-4354-A
Whitey

Angle Pattern Ball valve
55-4354-A
Wnitey

Angle Pattern Regulating
valve

55-1K54-A

Whitey

- 24 -

MATERIAL

SPECIF ICAT ION

+527-L-5014

527-L-5014

527-.-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

Train #2
lon
Exchanger
-8-
Effluent

Train 2l

lon

Exchanger
ch

Effluent

/63
(Recet)



VALVE NO,
N-V-5A-287
(v-527-155)*

N-V-5A-288

ON-V-5A-289

N=-V=5A-290
(v=527-190)*

N-V-SA-292
(v=527-154)¢

(N-V-5A-293
(v=527-153)*

(N-V-5A-294
(v=527-152)*

(N-V-SA-303
(v-527-4l1)*

N-V-5A-304
(v-527-98)*

CN-V=SA-305
(v-527-99)*

*(Print No.)

SIZE

174"

174

174"

174"

174"

La»

/4"

374"

172"

172"

DESCRIPTION

Removable Sample Cylinder
Inlet Isolation

Removable Sample Cylinder
Inlet Stop

Removable Sample Cylinder
Outlet Stop

Removable Sample Cylinder
Outlet Isolation

Sample Flask Flushing
Header Stop

Sample Flask Flushing
Header

Sample Flask Flushing
Connection Isolation

IX Train Influent Sample
Isclation

Filter Influent Sample
Dutlet Stop

Filter Influent Sample
Inlet Stop

TVYPE, MANUFACTURER &

MOUEL NWMBER

Ball valve
55-4354
Whitey

Angle Pattern Shutoff valve

SS-16DKMa-Fa-A
wWhitey

Angle Pattern Shutoff Valve

55-160KM4=Fa4-A
Wnitey

Ball valve
5$5-4354
Whitey

Ball valve
S5-4354
Whitey

Check

Nupro
S55-4C-1

Ball valve
55-4354
Whitey

300# Ball valve
SW 316 SS
3/4"-3023-1-1

Ball valve
Whitey
SS-45F8

Ball valve
whitey
S5-45F8

- 25 =

MATERIAL

SPECIF ICAT ION

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5014

527-L-5002

527-L-5014

527-L-5014

?

/83
Reset)




VALVE NO.
(N-V-SA-306
(v=527-104)*

N=-y-5A-307
(v=527-103)*

N-V-SA-308
(v-257-86)*

N-V=-5A-309
(v-527-87)*

N-v-SA-310
(v-527-110)*

N-v-SA-311
(v-527-109)*

N-V-5A-312
(v-527-111)*

N-V=-5A-313

N-v-SA-314

N-V-5A-315

*(Print No.)

SIZE

3/8"

/8"

Vi

/2"

/8"

3/8"

3/8"

3/4"

3/4%

/8"

DESCRIPTION

Filter Effluent Sample
Inlet Stop

Filter Effluent Sample
Qutlet Stop

Leakoff IX'ers Influent
Sample Spigot

Leakoff IX'ers Effluent
Sample Spigot

Hi Rad Feed Influent
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 CGrab Sample

Isolation

TYPE, MANUFACTURER &
MUDEL_NUMBER

Ball valve
whitey
SS44F6

Ball valve
whitey
S544F6

300# Ball valve
Bw 316 SS

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

300# Ball valve

SW 316 S5
ITT Grinnell
1/2"-3021-1-8

Ball valve
Whitey
S5-44F6

Ball valve
Whitey
S5-44F6

Ball valve
whitey
55-44F6

Ball valve
Whitey
S5-65F12

Ball valve
whitey
S55-65F12

Ball valve
Powell

4026-TSE
Her i

MATERIAL
SPECIF ICAT ION

527~ -5014

527-L-5014

527-L-5002

- 3/83
(Reset)



VALVE NO.
ON-V-5A-316

N-V-5A-317

N-V-SA-318
(v-527-171)*

(N=-V=-SA-319
(v-527-163)*

N-Y-5A-320
(v-527-179)*

(N-V=-SA-321
(v=-527-187)*

N-V-5A-322

N-v=-5A-323
N-Y-5A-324
(N-V-5A-325
(v-527-101)*

(N-Y-5A-326
(v=527-106)*

*(Print No.)

SIZE
3/8"

378"

174"

/4"

a4

/a"

3/8"

/4"

RESERVED
72"

3/a"

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

cation IX'ers Influent
Sample Flask Spigot
Isolation

off-Gas Sampler Filter
Inlet

Train #1A & 2A IX HI Rad
Sample

Filter Influent Sample
manifold vent Isolatlon

Filter Effluent Sample
Manifold vent Isolatlon

TYPE, MANUFACTURER &
MOUEL NUMBER

Ball valve
Powell
4026~15E

Ball valve
Powell
4026~-T1SE

Angle Pattern Ball Valve
Whitey
55-4354-A

Angle Pattern Ball valve
Whitey
55-435n-A

Angle Pattern Ball valve
Whitey
5§5-4354-A

Angle Pattern Regulating
valve

whitey

55-1KS4-A

Ball valve
Powell
4026-15E

Parker CPI
Regulating Type valver

Ball valve
Whitey
55-4F8

Ball valve
wWhi tey
SS-45F8 .

L

MATERIAL

SPECIF ICAT ION



VALVE NO.
N-V-5A-327
(v-527-201)%

N-V-SA-328
(v-527-102)*

N-V-5A-329
(v-527-107)*

(N-V-5A-330
(v-527-100)*

N-¥=5A-331
(v-527-105)*

CN-V-SA-332
(v-527-112)*

N-V-5A-333
(v-527-113)*

(N-V-Dw-338
(v-527-227)*

N-V-ON=-339
On=V-Uh=340
(v-527-231)*

ON-v-Dn-34l
(v-527-228)*

ON-V-DW-342
(v-527-229)*

ON-V-0W-343
(v-527-31)*

*(Print No.)

SIZE

3/8"

/2"

/g

3/8"

3/8"

/8"

/8"

B Vi o

Vi

2

172"

2

z

DESCRIPTION
Of f Cas Sampler Fresh Air
Purge

Filter Influent Sample,
Sample Line vent heck

Filter Effluent Sample,
Sample Line vent Check

Filter Influent Sample
Spigot

Filter Effluent Sample
Spigot

Hi Rad Feed Sample Manifold

vent Isolation

Hi Raa Feed Sample Manifold

vent Check

Flush Line Inlet Isolation
Flush Line Inlet Auto
Isolation

Flush Line Inlet Pressure
Instrument Isolation

Flush Line Inlet Stop

Flush Line Inlet Check

Dewatering Air Control
valve

TYPE, MANUFACTURER 2

MUUEL NUMBER

Ball valve
Powell
4026~ 15E

Swing Check valve

Alloyco
Fig. 370
heck
Ball
Ball
Ball
heck
Globe
Solenoid

Ball

Ball

2008 heck valve

Powell 1847

300¢ Globe
SS

Alloyco 2210-A

- OB -

MATERIAL

SPECIF ICAT ION

527-L-5002
527-L-5002

527-1-5002

52,-L-5002,

527-L-5002

3/83
(Reset)



VALVE NO.

ON-v-DW-3a4
(v=527-230)*

H=-V-OW=-345
(v=527-221)*

N-V-DW-346
(v=527-222)*

N-y-0w-347
(v=527-223)*

(N-v-Dw-348
(v-527-225)*

N-Y-0n-349
(v=527-224)*

Ch-y-0n-350
(v-527-226)*

N=-V-Dnw-351

N-V-[W-352

*(Print No.)

72"

1s2"

Vi

/4"

3/4"

112"

112

DESCRIPTION

Dewatering Air Pressure
Instrument Isolation

Dewatering Air Stop
valve

Dewatering Air Check

IX Dewatering Air Inlet
Stop

IX Dewatering Outlet
Stop

Fllter vessel Dewatering
Air Inlet Stop

Filter vessel Dewatering
Outlet Stop

IX vessel Inlet Quick
Disconnect

IX vessel Outlet Quick
Disconnect

TYPE, MANUFACTURER &
MODEL NWMBER

Ball valve
Threaded 316 55
17T Grinnell
1/72"-3025-1-1

Ball valve
Threacea 316 SS
1/2"-3025-1-1

300# Check valve
Powell 1847

150# Ball valve
BW 316 SS

ITT Grinnell
1/72"-3013-1-1

150# Ball valve
BW 316 55

ITT Grinnell
3/4"-3013-1-1

150# Ball valve
BN 316 SS

ITT Grinnell
1/2"-3013-1-1

150# Ball Valve
Bw 316 SS

ITT Grinnell
3/4"-3013-1-1

22008 Two Way Check
Quick Disconnect
Hansen #12-HK

2200# Two Way Check
Quick Disconnect
Hansen #12-HK

—igg s

MATERIAL
SPECIF ICAT ION

527-L-5003

527-L-5003

{

83
eset)




VALVE NO.

N-Y-DW-353

N=-V-OW-354

ON=V-DW-355

H-v-OW-356

N-Y-DW-357

N=-V-Dn-358

N-V-DW-359
(¥=527-239)*

(N-v-DW-360
(v-527-241)*

(N-V-DW-361
(v-527-238)*

N-y-DW-362
(v-527-212)*

*(Print No.)

SIZE
112

12

1.

378"

1-

l“

374"

1-

2”

DESCRIPTION
Filter vessel Inlet
Quick Discomect

Filter vessel Outlet
Quick Disconnect

bemin Water Supply (SS)
Service Alr Supply (CS)

Demin. water Supply (SS)

Demin. Water Utllity Piping
Isolation

Demin. water Utility
Station #1 Isolation

Demin. wWater Utility
Station #2 Isolation

Demin, Water Utility
Station #3 lsolation

Demin. Water Utility
Piping Isolation

TYPE, MANUFACTURER &
MODEL NLMBER

22008 Two Way Check
Quick Disconnect
Hansen #12-tK

2200# Two Way Check
Quick Disconnect
Hansen #12-HK

Globe Valve
55000 1XMY9 OSHZ23
Dresser Hancock

Globe valve
Dresser Hancock
5500m

Check valve
Al loyco 374

Globe Valve
Ladish
7271-01C7-10

Ball valve
Watts
S8500LL

Ball valve
Watts
S8500LL

Ball valve
Watts
S8500LL

300¢# Ball valve
316 S5

ITY Grinnell
2"-3015-1-8

- 30 -

MATERIAL
SPECIFICATION

527-L=-5003

527-L-5003



VALVE NO.
ON=-V-UW-363
(v-527-240)*

N-V-Dn-364

ON-V-On-365

N-V-Dn-366

CN=-V-On=367

CN-v-OW-368
(v-527-232)*

CN-V-ON-369
(v-527-237)

ON-V-DW-370
(v-527-236)*
ON-V-On-371
N-V-DW-372

(N-Y-Dn-373

Oi-v-DW-374

*(Print No.)

SIZE

3/4"

/4"

174"

/4"

374"

3/6"

Vi

2

172"

L

/4"

38"

DESCRIPTION

Demin. Water Utllity
Piping lsolation

Dewatering Station Tool
vent Pressure Gage
Isolation

Dewatering Statlon
Tool vent valve

Service Air Supply
First Isolation to
Air Manifola

Service Alr SDS Piping
Isolation

Air Suwpply at Filter
mManifold

Air Supply at Hose Reel
Air Supply at Dewaterirg
Station

Air Suwpply at 1x Manifola
Demin., Water Isolation
to S0S

Plant Service Air Supply
Chedk to S0S

Service Air Supply
Solenoid Isolation
to Air Isolation

TYPE, MANUFACTURER &
MODEL NUMBER

MATERIAL

Ball valve
Watts
S8500LL
Ball valve
Whitey
55-4354
Ball valve
Whitey
55-4354

Globe valve

Globe valve
Brass Glcbe valve
Crane 229C

Brass Glcbe valve
Crane 225C

Brass Glcbe Valve
Crane 229C

Brass Globe valve
Crane 225C

1508 Tufline Plug Valve
Mogel 89731L

Cneck

Globe valve

g T

SPECIFICAT ION

3/83

(Reset)




VALVE NO.

ON-V-OW-375

ON=-V-Dn-376

N-V-{N=-377

ON-V-OW-378

ON=Y-DNW-379

On=-v-OW-380

CN-v-Dn-381

N=-V-ON-467

(N-V-DW-468

H=V-Dn-469

N=-Yy-DW-470

ON=V-Dn-471

ON-V-OW-472

*(Print No.)

SIZE

3/6"

378"

/4"

374"

3/4"

/4"

174

174"

174"

L7a™

/4"

/4"

DESCRIPTION

Plant Service Alr
Supply Check to SDS
Alir Operation of S0S
Handl ing Tools

Air Manifold Connection
Isolation

Air Manifola Connection
Isclation

Alr Manifold Connection
Isolation

Air Manifold Connection
Isolation

Air Manifold Comection
Isolation

Inlet to Sample Bomb
Sample Bomb Bypass
Outlet from Sample Bomb
Sample System Isolation

Sample Bomb Inlet

Sample Bomb Outlet

[

”

93

"5

TYPE, MANUFACTURER &
MODEL NUMBER ¥

3004 Cast Bronze
487265
McMaster Carr

3-wWay Ball valve

S.S5. whitey Needle
valve SS2RS4

S.S. khitey Needle
valve SSZARS4

S.S. Whitey Needle
valve SS22RS4

S.S. Whitey Needle
Valve SS2RS4

S.S. Whitey Shut Off
valve 14DKM4SS

S.S. Whitey Shut OFFf
valve 14DKM4SS

i

MATERIAL

SPECIFICATION




VALVE NO.

N-V-RC-360
(v-527-262)*

N=-v-RC-361
(v-527-251)*

N-Y-RC-362
(v-527-263)*

ON-Y-RC-363
(v-527-247)*

*(Print No.)

1'

l.

ll

DESCRIPTION

RCS Manifold Influent
Isolation

RCS Manifold Influent
Check

Dual Flow Operation
Isolation

Filter Manifold RCS
Supply Stop

TYPE, MANUFACTURER %
MODEL NUWMBER

MATERIAL
SPECIFICATION

3004 Ball valve 527-L-5002 :
SW 316 55
17T Grinnell

1"-3023-1-1

150# Swing Check Valve
Bw 316 S5

300# Ball valve
Sw 316 SS

ITT Grinnell
1"-3023-1-1

527-L-5002

300¢# Ball valve 527-1.-5002
SW 316 S5
ITT Grinnell

1"-3023-1-1

- 33 - 3/83
(Reset)



VALVE NU.

ON-V-RC-364
(v=527-244)*

N-V-HC-365
(v=-527-253)*

N=V-RC -366
(V=527-264)*

ON-V-RC-367
(v=-527-265)"

(N-V-RC-368
(v-527-250) ¢

(N-V-RC-369
(v=527-245)*

N-V-RC =370
(V=-527-249)*

N=-V=-RC-371
(v-527-255)*

N-V-RC-372

(v-527-248)%

ON-v=-RC-373
(V-527-254)*

s (Print No.)

1'

1-

1"

1"

lh

l-

ll

1-

1™

DESCRIPT 108
RCS Manifold Influent

"Tie-In" Connection
Isolation

RCS mManifold Influent
"Tle-In" Connection Check

Filter Bypass Line
Isclatlion

RCS Return From Fllter
Manifold

RCS Return From Filter
Manifold

lon Exchange Manifold
RCS Influent Throttle

RCS Manifold Effluent
is>lation

RCS Manifold Effluent
C(heck

RCS mManifold lon Exchange
Return Stop

RCS Manifold Filter

TYPE, MANUFACTURER &

MUDEL NUMBER

300# Ball ‘alve

SW 316 SS
ITT urinnell
1"-3023-1-1

150# Swing Check Valve

Sd 316 S5

300# Ball valve

SW 316 SS
ITT Grinnell
1%-3023-1-1

300# Ball valve

SW 316 S5
ITT Grinnell
1"-3023-1-1

150# Swing Check valve

Bw 316 S5

200# Diaphragm valve
S

SW 304

S
ITT Grinnell Fig. 2471
Ethylene Propylene Diaphragm

300# Ball valve

SW 316 SS
ITT Grinnell
1"-3023-1-1

1508 Swing Check valve

BW 316 S5

300# Ball valve

SW 316 S5 |
ITT Grinnell
1"-3023-1-1

150# Swing Check valve

Return "Tie-1n" Flange Check BW 316 S5

s T

MATER [AL

SPECIF ICAT ION

527-L-5002

527-1-5002

527-L-5009

527-L-5002

527-L-5002

(héet)



VALVE NO..

CN-V-RC-274
(v-527-246)"

N=-V-RC-375
(v=527-269)*

N-V-RC-376
(v-527-268)*

ON=V-RC-377

N-V-FF -61

N=-V-FF -62

N=V-FF =63

N-V-FF -64

ON-V-FF 65

N-V=-FF 66

*(Print No.)

ll

1-

/8"

1:1/2"

b U P

374"

374"

3/4"

/4"

DESCRIPTION

RCS Manifold Filter Return
“Tie-In" Flange Isolation

RCS Manifold IX Return
"Tie-In" Flange Check

RCS Manifold IX Return
"Tie-In" Flange Isolation

RCS Manifold Flush
& Drain Isolatlon

Post Filter Inlet
Isolation

Post Filter Outlet First
Isolation to Monitor Tank

Post Filter DP Instrument
Isolation

Post Filter DP Instrument
Isolation

Post Filter Process Drain
Isclation

Post Filter vent First
Isolation

MATERIAL
SPECIFICATION

TYFE, MANUFACTURER &
MODEL NWMBER

300¢ Ball valve 527-L-5002 ‘s
Sw 316 SS
ITT Grinnell

1"-3023-1-1

1504 Swing Check valve
BN 316 SS

3004 usall valve 527-L-5002
SW 316 SS

ITT Grinnell

1"-3023-1-1

Ball valve
55-4356
Whitey

300# Ball valve
Bw 316 SS

ITT Grinnell

1 1/2"-3021-1-8

300¢ Ball valve
Bw 316 SS

ITT Grinnell

1 172"-3021-1-8

1500# SW velan Globe valve
C/N 374 B

1500# SW velan Globe Vvalve
C/N 374 B

150# Ball valve
SW 316 S5

ITT Grinnell
3/4"-3015-1-8

1504 Ball valve
SW 316 55

ITT Grinnell
3/4"-3015-1-8

-3 - 3/83

(Reset)



VALVE NO.
CN-V-FF -67

N-V-FF -68

(v-527-270)*

N=V=-FF 69

N-V=-FF =70

H=-Y=FF =71

N-v-FF =72

N-V-FF =73

Ou-v-FF =T4

SDS-Y-002A

*(Print No.)

SIZE
3/4"

b L Vi

11/

LR 2%

11/2"

lﬂ

72"

¢ Vi o

12

DESCRIPT ION

Post Filter vent Second
Isolation

Post Filter Outlet Second
Isolation to Monitor Tar'.

Post Filter Effluent
to Turbine Flow Meter

Post Filter Effluent from
Turbine Flow Meter

Post Filter Effluent
Turbine Flow Meter Bypass

Post Filter Flush
Isolation

Post Filter Effluent to
Monitor Tanks vacuum
Breaker

Post Filter Atmospheric
yent

Monitor Tank "A"
Isolation valve

TYPE, MANUFACTURER &
MODEL NUMBER

150# Ball valve
SW 316 S5

ITT Grimnell
3/4"-3015-1-8

150¢ Ball valve
Sw 315 S5

17T Grinnell

1 I72"-3015-1-8

3004 Ball valve
Bw 316 S5

ITT Grinnell

1 1l/2"-3021-1-8

300# Ball valve
Bw 316 SS

ITT Grinnell

1 1/2"-3021-1-8

300# Ball valve
Bw 316 S5

ITT Grinnell

1 1/2"-3021-1-8

Tufline Plug Valve
8972AL

172" WPT Vacuum Breaker
McMaster Carr
c/N 4817K4

Ball valve
55-8BK
whitey

1509 Dall valve
Sw 316 55

ITT Grinnell

1 172%-3015-1-1

-3 =

SPECIF ICAT ION

3/83
(Reset)



VALVE NO.
SDS-V-0024

S05-v-003

S0S-v-004A

S05-v-0048

S05-v-005A

S0S-v-0058

SDS-v-006A

S0S-v-0068

S0S-v-007A

*(Print No.)

SIZE
1 1/

2-

2”

/8"

/4"

3/

/4"

2!!

DESCRIPTION

Monitor Tank "b"
Isolation valve

Monitor Tanks Outlet Cross
Comect valve

donitor Pump 1A Suction

Monitor Pump 18 Suction

#onitor Pump 1A Suction
Instrument Isolation

Monitor Pump 18 Suction
Instrument Isolation

Monitor Pump 1A Discharge
Instrument Isolation

Monitor Pump 18 Discharge
Instrument Isolation

ronitor Pump 1A Discharge
Check Valve

TYFE, MANUFACTURER &
MULEL NUMBER

150¢ Ball valve
SW 316 SS

ITT Grinnell

1 1/2%-3015-1-1

150# Ball valve
SW 316 SS

1TT Grinnell
2*-3015-1-1

150# Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

1507 Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

150# Ball valve
SW 316 S5

ITT Grinnell
3/4"=3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
3/4"-3015-1-1

(heck Valve
Ladish
5261 -0607-20A

- 37 -

MATERIAL

SPECIFICATION

3/83
(Reset)




VALVE NO.
S0S-v-0078

S0S-v-008A

SDS-v-0088

S0S-v-009A

S05-¢-0058

SOS-v-010A

S05-v-0108

S05-v-0l11

SDS-V-012A

*(Print No.)

2.

2-

ll

1!

3/4"

/4"

L ra%

1.1/2%

DESCRIPTION

Monitor Pusp 1B Discharge

Check valve

Monitor PRump 1A Discharge

valve

Monitor Pump 1B Discharge

valve

Monitor Pump 1A Sample
Isolation valve

Monitor Pump 1B Sample
Isolation valve

Monitor Pump 1A Sample
valve

Monitor Pump 18 Sample
valve

Monitor Tanks Dlscharge
Cross Conmnect

Monitor Tank "A"
Recirc. Check valve

TYPE, MANUFACTURER &
MODEL NUMBER

Check valve
Ladish
5261-0607-201

150# Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
2"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell
1*-3015-1-1

150# Ball valve
SW 316 S5

ITT Grinnell
1"-3015-1-1

Globe valve
Ladish
7271-0714-07

Globe valve
Laalsh
7271071407

150# Ball valve
SW 316 S5

ITT Grinnell

1 1/2"-3015-1-1

Check valve
Ladish
5201-0607-150

g

MATERIAL

SPECIFICAT 10N

?ﬁgget)




YALYE NO.

SUS-v-ulz8

SUS-v=013A

SUS-V-0138

SUS-v-0la

SUS-V-018

SUS-V=23A

SUS-V=238

SUS-V-0zaR

*(Print No.)

SIZE
1:1/2"

1 4e Vg

1 /2"

2“

zll

3/4"

/4"

152

DESCRIPT ION

Monitor Tank "B" Recirc.
Check valve

Monitor Tank "A"™ Reclirc.

Monitor Tank "B" Recirc.

Monitor Pump Discharge to
Eplicor

Monitor Pump Discharge to
PwST, Second Isolation
valve

Monitor Tank "A", Level
Instrument Isolatlion

Monitor Tank "B", Level
Instrument Isolation

Monitor Tank "A" Draln
First Isolation Valve

TYFE, MANUFACTURER & MATERIAL
MODEL NUMBER SPECIF ICAT ION
Check Valve

Ladish

5201-0607-15A

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3015-1-1

150# Ball valve
SW 316 55

ITT Grinnell

1 1/2"-3015-1-1

150¢ Ball valve
SW 316 SS

ITT Grinnell
2"=3015=1-1

150# Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

150¢ Ball valve
SW 316 S5

ITT Grinnell
3/4%-3015-1-1

150¢ Ball valve
SHW 316 S5

ITT Grinnell
3/4"-3015-1-1

150# Ball valve
SW 316 55

11T Grinnell

1 1/2"-3015-1-1

- 39 - 3/83
(Reset)




VALVE NO.
S0S-v-024

S05-v-025A

S05-v-0258

S505-v-026A

S0S-v-0268

SD5-v-028

SDS-v-031

S0S-v-032

*(Print No.)

SI1ZE
1 T

% i

112"

2-

2-

2'

2.

2.

DESCRIPTION

Manltor Tark "B" urain
First Isolation valve

Monitor Tank "A* Inlet
m.nnor Tank "B" Inlet
Monitor Tank "A" Inlet
Monitor Tank “B" (utlet

Monitor Pump Discharge
to Epicor Check valve

Monitor Pump Discharge
to PAST (heck valve

HMonitor Tank Demin. Water
Isolation

TYPE, MANUFACTURER &

MOOEL NLMBER

SPECIF [CATION

150# Ball valve
SW 316 55

ITT Grinnell

1 1/2%-3015-1-1

150# Ball valve
SW 316 S5

ITT Grinnell

1 1I/2"-3015-1-1

150# Ball valve
SW 316 SS

ITT Grinnell

1 1/2"-3015-1-1

150¢# Ball valve
Sw 316 S5

ITT Grinnell
2"-3015-1-1

1500 Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

Check valve
Ladish
5261-0607-20A

Check valve
Laaish
5261-0607-20A

150# Ball valve
Sw 316 S5

ITT Grinnell
2"-3015-1-1

A

3/83
(Reset)



VALVE NO.

S0S-¥-033

SDS5-v-034A

S0S-v-0348

SUS-v-036

S0S-v-037

S05-v-038

SUS-v-039

S0S-v-050

S5D5-v-051

SDS-v-052

*{Print No.)

12"

374"

/4"

ll

il

2“

lﬂ

ll

DESCRIPTION

Monitor Tank Demin. Water
Supply Check valve

Monitor Tank "A" Drain
Second Isolation valve

Monitor Tank "B" Drain
Second Isolation valve

Monitor Pump Discharge
Header vent

Monitor Punp Discharge
Header Vent

Monitor Pump Discharge
Header Draln

Monitor Pump Discharge
to PWST First Isolation

Monitor Pump Discharge
to RCS manifold Check
vValve

Monitor Pump Discharge to
RCS manifold First
Isolation valve

Monitor Pump Discharge to
RCS manifold Second
Isolation valve

TYPE, MANUFACTURER &
MODEL NUMBER

Check valve
Ladish
5261-0607-20A4

150# Ball valve
SW 316 S5

ITT Grinnell

1 1/2"-3015-1-1

150# Ball valve
SW 316 S5

ITT Grinnell

1 1/2"-3015-1-1

150# Globe Valve
Ladish 7271

150# Globe valve
Ladish 7271

150# Globe valve
Ladish 7271

150# Ball valve
SW 316 S5

ITT Grinnell
2"-3015-1-1

150# Check Valve
SW 316 S5
Alloyco Fig. 370

150# Ball valve
SW 316 S5

ITT Grimnell
1"-3015-1-1

150# Ball valve
SW 316 55

ITT Grinnell
1"-3015-1-1

B

MATERIAL

SPECIFICATION

3/83
(Reset)




VALVE NO.
505-v-053

SUS-Y-054

S0S-V-055A

S05-v-0558

SUS-v-056

505-v-057

5D5-5-1A

505-5-18

*(Print No.)

SIZE
1.

1

3/4"

3/4"

2.’

2"

2.

2'

DESCRIPT ION

Monitor Tank Discharge
to RCS mManifold Check
Valve

Monitor Tank System
Orainline Isolation

Monitor Tank 1A Sample
Flush Valve

Monitor Tank Pump 1B
Sample Flush valve

Monitor Tank Pump
Discharge to PWST
Isolation

Monitor Tank Pump Discharge
Discharge to Eplcor 11
Isolation

Stralner, Monitor Tank Pump
S0S-P-1A Suction

Strainer, Monitor Tank Pump
505-pP-18 Suction

TYPE, MANUFACTURER &
MODEL_NLMBER

Check Valve

150# Ball valve
Sw 316 SS

ITT Grinnell

1 1/2"-3015-1-8

300# Ball valve
SW 316 55

ITT Grinnell
3/4"-3013-1-8

300# Ball Valve
SW 316 SS

ITT Grinnell
3/4"-3013-1-8
Ball Valve

1IT Grinnell

Ball valve
ITT Grinnell

Wye Type Stralner

316 55

Mueller Steam Speclalty Co.
Wye Type Stralner

316 SS

Mseller Steam Speclalty Co.

L4

MATERIAL
SPECIFICAT 10N

3/83
(Reset)



VALVE NO.

FCC-v=001

FCC-v-002

FCC-v-003

FCC-v-009

FCC-v-015

FCC-v-016

SWo>-v-1

SW5-V-2

SW5-V-4

SAS-V-5

SHS-V-6

SW5-V-7

*(Print No.)

SIZE

11/2"

1 12"

1wz

/4"

I Vs

11l/2"

)4 Vi

112

1

1-

3/4"

J/an

DESCRIPTION

Reactor Bullding Basement
Pump Discharge Isolation

Fuel Transfer Canal Draln
Pump

IIF Processing Pump Discharge

Isolation

FCC-P1-3 Instrument Root

Fuel Tramsfer Canal Oraln
Pump Discharge Check

LIF Processing Pump Discharge
Check

Penetration ISSI, lst out-

board Containment Isclation

Penetration ISS51, 2nd out-

board Containment Isolation

Flush Connection Inlet
Isolation

Flush Connection Inlet Check

1st Low Draln Isolatlion

TYPE, MANUFACTURER &
MODEL NLMBER

ITT-Grimell "Cam-Tite"
150# Ball valve Fig. #
015-3015-1-4

ITT-Grinnell “Cam-Tite"
150# Ball valve Fig. #
015-3015-1-4

1TT-Grinnell "Cam-Tite"
150# Ball valve Fig. #

015-3015-1-4 (air operated)

VOGT, Globe, Sw-12501

NEWCO Class 80O Swingcheck
Fig. #385F8M4

NEWCO Class 800 Swingcheck
Fig. #385F8Ma

WATTS 1504 Ball
SA B501 LL S.w.

WATTS 1504 Ball
SA 8501 LL S.W.

WATTS 150# Ball
SA 8501 LL %W,

Crane 150# Swingcheck
#61-600 S.W.

WATTS 150¢ Ball
SA 8501 LL S.W.

2nd Low Point Drain Isolation WATTS 150# Ball

SA 8501 LL S.W.

“ 43 -

MATERIAL

SPECIFICAT ION

ASTM A3S1, GR CFSM, 31655

ASTM A351, CR CFSM, 31655

ASTM A351, GR CFSM, 31655

ASTM AlB2, GRF316, 316SS

ASTM AlB2, GRF316, 31655

ASTM AlB2, GRF316, 31655

ASTM AlBZ, GRF316, 31655

ASTM AlB2, GRF316, 31655

ASTM AlBZ, GRF316, 31655

ASTM AlB2, CRF316, 31655

ASTM AlB2, GRF316, 31655

ASTM AlB2, GRF316, 31655

3/83
(Reset)
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5.0.5. Procedure List



Procedure
humber

2104-8.0
2104-8,04
2104-8.1
2104-8. 1A
2104-8.1B
2104-8.2
2104-8.3
2104-8.4
2104-B.5
2104-8.6
2104-8.7
2104-8.8
2104-8.9
2104-8.11
2104-8.12
2104-8.134

2104-8.138
2104-8.13C
2104-8.130
2104-8.13
2104-8. 14
2104-8.15

2104-8.16

APPENDIX 11
SUS OPERATING PROCEUDURE LIST

Title

SDS Uperational Guidelines

S0S Operational Guicelines for RCS Processing
Supbmerged Ion Exchangers System Operation
RCS/RCBT "B" Processing through S0S

11F Processing through SDS

Leakage Containment System

SDS vent ana Drain Subsystem

SDS Monitor Tanks

Filter vessel Replacement Procegure

Cation lon Vessel Replacement Procedure

S0S Zeolite Exchanger Vessel Replacement Procedure
Leakage Containment Vessel Replacement Procecgure
SDS Electrical Procedure

1-13-C Cask Handling Procedure

Spent vessel Dewatering Station Operation

SUS Leakage Containment Ion Exchanger Sampling
Procedure

5DS Prefilter and Final Filter Sampling Proceoure
S0S Feeo Sampling Procegure

S0S Influent/Effluent Resin Liner Sampling Procedure
S0US Monitor Tank Samplinc

12 Cufv vessel Loading Proceoure

SUS5 Submerged IX System Uperation using Train No. 2 &
"Cation" Sand Filters 'A' or 'g'

SDS Post Filter Changeout



APPENDIX 11
SDS EMERGENCY PROCEDURE LIST

Proceaure

Numoer Title

2202-8.0 S0S General Emergercy

2202-8.1 Leakage in the SDS Feed Filtration System
2202-8.2  Leakage in the SOS Submerged Ion Exchangers System
2202-8.4 Loss of vent and Drain Subsystem

2202-8.5 SOS Cask Accioent



Procegure
Numoer

2204-0GS-PNL1-AL
2204-0G5-PNL1-A2
2204~0GS-PNL] -A3
2204~-Local-Alamm 1

2204-local-Alam 2
220u~Local-Alarm 3
2204-Local-Aiamm &4
2204-Local-Alarm 5
2204~Local-Alam €
2204-505-PNL1-AZ
2204-505-PNLL-A3
2204-5D5-PNL1-A4
2204-5DS-PNLL-Bl

APPENDIX 11
SOS RESPONSE PROCEDURE LIST

Title

Off Gas Particulate Sample Raafation High

Off Gas Charccal Sample Radiation High

Off Gas lon Chamber Sample Radiation High

High Rad Filter Sample Glove Box Low Uifferential
Pressure

Hign Rad Filter Sample Glove Box Sump Level High
Filter Manifold Containment Low Differential Pressure
Filter Manifold Containment Sump Level Hign

RCS Manifold Containment Low Differential Pressure
RCS Manifold 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



Procedure
Number

2204-S0S-PNL1-BlA
2204-SD5-PNL1-B2
2204-S0S-PNLL-B3
2204-505-PNL1-E4
2204-505-PNL1-C1
2204-505-PNL1-C2
2204~SD5-PNL1-C3
2204-SDS-PNL1-C4
2204-SDS-PNL2-B4
2204-5D5-PNL2-B5
2204-505-PNL2-C5
2204-505-PNL2-C5A
2204-505-PNL2-C6
2204-5D5-V5-1A
2204-505-v5-18
2204-505-V5-1C

APPENDIX 11
SOS RESPONSE PROCEDURE LIST (Cont'd)

Title

Off Gas System High High Pressure

Beta Monitor Manifold Low Differential Pressure
Intermediate Rad Sampler Low Differential Pressure
Off Gas Filter Unit High Temperature

Off Gas Separator High Level

SDS Monitor Tank T-1B Level High/Low

SDS Monitor Tank T-1A Level High/Low

Leakage Containment Pump Low Pressure

IX Manifold Effluent in Lire Rad Hign

Leakage Contaimment Influent Line High Rad

IX Manifold General Area Radiation High

IX Manifold General Area Radiation High High
Off Gas Header Radiation High

Instrument Air Low Pressure Alamm

Knockout Drum Low Level Alarm

Knockout Drum High Level Alamm
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1.0 DESIGN DESCRIPTION

1.1 Susmary

This system is gesigned to draw water from the basement of the
Containment Builaing and celiver it to the RCS clean-up manifold of the
Submerged Demineralizer System (SDS). Within the SDS the water will
nomally te routed via the prefilter and final filter to the lon
exchangers. Alternately the water can be filtered and stored in the MwHT
or RCBT's.

1.2 References
1.2.1 S-ECM-1141; Pipe from penetration 1551 to the RCS manifold.

2.2 Burns and Roe Calculation WG-61-02; WG-61 1-1/2" Line Rupture in
F.H. Building (SWS-P-1)

1.2.3 ECM-1039; Jet Pump Installation in the Reactor Building.



1.3 Deteilec System Descripticr

1.2.1

Tre jet pump is a commercially available Goulcs pump ratec at 1 1/2
HP. It is placec on tke 205' elevation of the Reactor Builcing in
tre vicinity of the inccre instrumenmation carle chase peretration.
A suction packer zesembly is lowerecd inside a 4" PVC pipe inte the
incere instrumentation trench, anc suvction ie taken at that point.
A 1" 1.D. rubber hose with lesk tight "ouick cisconnect® fittinps
is couplec to the pump discharge at one enr and to cortainment
penetration 626 at the other. From just Inside the containment
penetration te the tie-in with the SDS piping, the system is harc
piped with 1-1/2" Schedule 40 stainless steel pipe. This pipe is
not shieldec in the Annulus between the Reactor Buildinc and the
Fuel Handling Building. Within the Fuel Hancling Building the pipe
1= shielced with 2 minimum of 1 inch of lesd. These shielcding
reouirements recuce area dose rates to < 1 mrem/hr. System

pipino desion conforms to Regulatorv Guide 1.143 and as such all
piping outside the Containment is per ANST B31.1, non-seismic with
commercial grade QA. Within the contairment there are no velves or
other cevices to prevent flow in either direction, Double
isolaticn is provided just outeide the Reactor Bullcine in the Fuel
Hanclinp Builoing. A 1" Diameter line located near the top of the
system pipina and just inside tre Fuel Hancling Building serves as
a vacuum breaker and flush connecticn. Flush water will be plant

demineralized water or processcd water. This is a plant operaticns



1.3.2

1.3.2

option. Flush water will be suppliec viz rubber hose to the flueh

connection., Electricity tc the pump is fed throuch a & conoucter
no. § power corc which parallels the purp cischarge hose up throueh
the fcntainment and Fuel Handling Builcirg peretrstiors. Irsice
the Fuel Hancling Building the power corc is routec to & moter
control center located on the east wall at the operating floer

elevation.

Jet Pump (SWS-P-1)

Type: Govlos Cat.# GH 15D
Motor: 11/2 hp.
Discharoge pressure 30-50 psi
Packer system: Goulds Cat.f FP2-14

wellheac Adapter: Goulcs Cat.# AWJ2

System Capacity

System operstior is 5 cpm by throttling back on the pump discharce
flow. As the ap across the filters increases due te solics
deposition, the system pressure must be increasec ty openino the

throttle valve.



1.3.4

1.3.5

Lischarye Hose

154 feet long, 1" I.D. wWater Hose; 300 psi design working pressure,
Buna - N tube with polyester reinforcement, neoprene cover; Design
life: approx. 1 yr. in contact with sump water. Fittings: 1"

Liameter Hansen type &-ST quick disconnects; straight thru design.

Piping

1-1/2" sched. 40 Austenitic Stainless Steel
Lesign Coge: B31.1 (non-seismic)
Lesign Pressure: 150 psig.

Lesign Temperature: Ambient

1.4 System Performance Characteristics

The RH basement pump was chosen based on the need for taking suction at

1.5

the 282' elevation of the Reactor Building ano pumping through the
prefilter ang final filter to the SDS ion exchange train directly.

System Arrangement

Tne pump and motor are located on elevation 305', witn a well head

auapter and packer assemoly lowered to the basement floor, discharge hose

and power cable is routed across the 305' elevation floor to colum R-9,

up through tne 347' elevation seismic gap (west of the incore



1.6

1.7

Instrumentation temination plate), and then northeastward to meet the
nhard piping and electrical connection extending into the containment
through penetration R-626. The hose is anchored at the 347' elevation
seismic gap, column R-9 apove the 305' elevation floor, and the curbing
on the north sicge of the open stairwell on the 305' elevation. The hard
piping is routed througn containment penetration R-626 and Fuel hancling
Builaing penetration 1551, north along the west wall of the Fuel Hanaiing
Bulloging to the west side of the RCS manifold.

Instrumentation ang Control

The pump control will be via on/off buttons with indicator lights showing
power to the panel and pump. Controls and ingication will be located on
panel CN-PNL-1. An off button is also avallable on the starter box
located on the east wall of the 347' elevation of the Fuel Handling
Building. Though the system is designed to be started and run in the
valves wide open moge, system flow may be cecreased by throttling any of

the process line valves.

System Interfaces

The R.B. basement Pump discharges through flexible hoses to hard pipe in
containment Penetration R-626 and Fuel Handling Builaing Penetration No.
1551. Insige the Fuel Handling building the fluid from the R.B. basement
Pump interfaces with 1-1/2" schedule 40 stainless <teel piping on the RCS

manifold, were it is reduced to 1" and connected via a 1" flange.



The R.B. basement Pump interfaces electric=lly vith 48OV, 3. €0 Hz

cycle power frem circuit 7 of the 480V cistritution panel PDP-2B locsted
on the 328' Elevation of the Auxiliarv Builcina. The 4B0 volts is
steppec ocwn throuch a 15KVA trancsformer to 240V 3¢ €0Hz, to # motor
starter bor on the east wall of 347'6" elevation of the Fuel Hancling

Buildino.

' Pump contrel is from SDS pane]l CN-PNL-1, locatec on the weet enc of the

Cask Support Platform at the Sruth end of B Fuel Ponl.



2.0

2.1

2.2

SYSTEM LIMITATIONS

If tne pump is to be shut down for an extended period (i.e. longer than
approximately 3 nours) the discharge hose must be vented. This will keep
the hign vacuum which will form as water attempts to flow back to the RB

Sump from unduly stressing the nose.

If debris clogs ‘the pump suction screen, cavitation induced camage to the
pump coula occur. Therefore, if flow to the tanks is un-accountably low,
or if pressure delivered to the SDS is lower than anticipated, the pump

shouid be stopped and the line back-flushed to clear the pump inlet.



3.0 OPERATION

System operation shall be per operating procedure 0P 2104-8.1.



4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES

4.1 Casualty Events

The unly.sigaiﬂcant casualty event possible in this system is a breech
of pressure boundary experienced during pumping of Reactor Builaging sump
water to the SDS RCS manifold. The result of this scenario would be a
release of containment sump water to either the Reactor Builaing
elevations 305' or 347' or to the 347' elevation of the Fuel Handling
Bullding.

4.2 Desion Features to Mitigate Effects of Casualty Events

During the transfer of Reactor Building sump water to the RCS manifola
the operator controlling the on/off switch for SW5-P-1 will monitor the
pump discharge pressure CN-PI-FL-01 (ref. 2.3) located on the SOS
prefilter inlet. It can then be concludeo that a hose or pipe leak will
result in a loss of pressure as indicated on (N-PI-FL-01 and will be
secured immediately by de-energizing SWS-P-1. However, an undetected
leak located in the Reactor Building will result in increased surface
contamination in the area of the leak but no off-site exposure. The
resulting exposurz to on-site personnel is minimized by &i-no-puzping
eperat-ionsturiRg-—Personfol—entry—into-the-contalaoent | back flushing
of all process lines after pumping. Standing water will be redirected to

the containment sump via the floor drains.



Unchecked leakage of containment sump water on to the Fuel Handling
Building 347 elevation floor will be directed to the Auxiliary Building
waste collection system via the floor drains. A process pipe leak in the
Fuel Handling Building (resulting from a 5 minute undetected guillotined
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 2200
times smaller magnitude than that resulting from the rupture of a lta'ste
Gas Decay Tank as analyzed in the TMI-2 FSAR. (See also SDS Technical
Evaluation Report Section 7.2)



5.0 SURVEILLANCE

Pump Surveillance will be by occasional non-routine visual observation on

containment entries subsequent to entry no. 9. (April 30, 1981).

Portions of the R.B. basement Pumps' discharge hose and power
(electrical) caole may be observed from closed circuit Tv cameras located

insige tne Reactor Builoing, dependent on present locations of cameras.



B T oA = L e P IS S

6.0 ACCEPTANCE TESTING

The R.B. basement Pump will be given a functional test once installed to
prove that operation is consistent with experiencec SDS processing flow

rates.
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| LOWPONENT
Prefilter
Final Filter
lon Exchangers

Ion Exchangers

"Caticn" Sand Filter

Manifeold Containments
RCBT

Feed Stream
Leakage Contalnment

SOS Effluent - to Eplcor 11

APPENDIX No. 13

PROCESS CONTROL PROGRAM LIMITING PARAMETERS

PARAMETER
Differential Pressure
Differential Pressure
Flow Rate

Curle Loading

Differential Pressure

Differential Pressure

Volume

Temperature
Flow Rate

Activity Level

LIMIT
See attached graph
See attached araph
5 gpm/train

60,000 Ci (Cs)
2,000 Ci (Sr)

See attached graph

.25 inches water
gauge

72,000 gallons

140°F (max.)
10gpm/box in use

2.85X10-2 uci/ml
(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 S0 percent
capacity

Protect resin
mechanical performance
Assures Less Than 1 uCi/cc of

Primary Long-Lived Isotopes to
Permit cewatered burial




COMPONENT

S0S Effluent-Recycle

PWST

Epfcor 11
Off Gas Prefilter

Off Gas HEPA and
Charcoal Filters

Off Gas Prefilter, HEPA

and Charcoal Filters

APPENDIX No. 13

PROCESS CONTROL PROGRAM LIMITING PARAMETERS

PARAMETER

Activity Level
AL MPCH

Batch Size
Differential Pressure

Differential Pressure

Radiation Level

LIMIT
<1.40x10°1 uci/ml
(Sr-90)

<2.00x10-1 uci/ml
(s -emitter)

»>2.00x10-! uci/m)

<6.4%106

25,000 gallons
0.5 Inches water
2.0 inches water

100 mR/hr at Contact
with Filter Housing

BASIS

Assures Ceposits of less than 13.6
Ci Sr-90 to Ensure 6X6 will not be
Type "B" Shipment

Assures Deposits of Less Than 20
Ci gamma emitters to Permit bare
handling of €X6 at Less Than 20
R/hr.

Minimize curve Loading in Eplcor 11

In accordant with PEIS, as long as
Radiation Levels are acceptable

Minimize Na* breakthrough
Mechanical Performance
Mechanical Performance

Aomin. Limit based on Minimizing
Exposure

(Shielded or Urshielded)



COMPONENT

Leakage Contalnment
Ion Exchanger

Fuel Pool Quality

PROCESS CONTROL PROGRAM LIMITING PARAMETERS

PARAMETER

Curie Loading

Ph
Boron Conc.

Na Grade

)=

F-

Suspended Solids
Turbidity

Gross B,8

APPENDIX No. 13

LIMIT

0.18 Ci

8.5 to 10.0
3500 ppmB, max

Reactor coolant Grade
Na OH

5.0 ppm, max.
5.0 ppm, max
1.0 ppm, max
1.0 NTU, max

5 x 1074 yci/m)
max. excluding Hy

BASIS

1 uCi/gm, curies with half lifes
of 5 years to permit dewatered
shallow land burial

Corrosion

Solubility

Minimize C1-

Corrosion

Corrosion

Ppol clarity

Pool clarity

Allow use of processed water and
small leaks from SDS operation,
and minimize pool water

recontamination and surface dose
Rates



S50

45

40

35

Atrachment

Allowable AP across single sand Filter

W

Unacceptable

|

Acceptable

[y - S N
GPM

A G B L <
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1.0

1.1

1.2

1.2.1

1.2.2

DESIGN DESCRIPT ION

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 tranmsferring it to either the
processed water storage and recycle system (Pw), the Epicor Il System,
the RCS manifold or the SDS flush header. The submergec demineralizer
system processes, by filtration and cemineralization, highly
contaminated waste water from the containment sump, various liguic

radwaste storage tanks, anc the reactor coolant system.

The SDS monitor tank system components include the SDS monitor tanks,
S0S monitor tank transfer pumps, and associated instrumentation,
piping, and valves.

References

Piping and Instrument Diagram (P and 1D), SOS Feed and Monitor Tank
System, Drawing 2-M74-SDSO1.

General Arramgement, SOS Monitor Tanks, Fuel Handling Builging, El.
305'-0", Drawing 2-POR-6201.

Ry



1.2.3

1.2.4

1.2.5

1l.2.6

1.2.7

1.2.8

Burns ano Roe Floor and tguipment Drains, Auxiliary ano Fuel Hanoling
Building, Plan at Elevation 305'-0", Drawing 2249.

Burns and Roe Flow Diagram, Heating and ventilation, Fuel Handling
Bullaing, Drawing 2343.

Piping Line Index, Stangard 15737-2-P-002.

(2) 12,000 Gallon, 96" 0.D. x 32'-0" Straignt Shell water Storage
Tanks, Buffalo Tank, Crawing 2-M100A-00001-01 (Buffalo Tank Drawing
L=-4274).

SDS One Line Diagram, Drawing 2-£21-005.

Tstrument Inoex, Decument 15737-2-J16-001.

Schematic Diagram, SOS Miscellaneous Instrumentation ano Alarms,

Orawing 2-E76-505D4.

1.2.10 Loop Diagram, SDS Monitor Tank T-lA Level, Drawing 2-375-SDSO1.

l.2.11 Loop Liagram, SUS Monitor Tank T-1B Level, Drawing 2-J75-50502.

1.2.12 Loop Diagram, SODS Transfer Pump P-1A Discharge, Drawing 2-375-5D0S03.

1.2.13 Loop Diagram, SUS Transfer Pump P-18 Discharge, Drawing 2-J75-50504.



1.2.14 Loop Diagram, SDS Monitor Tank T-lA Low Level Trip, Drawing 2-J75-5DS05.

1.2.15 Loop Diagram, SDS Monitor Tank T-1B Low Level Trip, Orawing 2-J75-SDS06.

1.2.16 Logic Diagram, SDS Feed and Monitor Tank Transfer Pumps, Drawing
2-J77-50501.

1.2.17 Logic Diagram, SDS Feed and Monitor Tank Inlet Valves, Orawing
2-J77-50902,

1.2.18 Logic Diagram, SDS Feed and Monitor Tank Alamms, Drawing 2-J77-SDSO3.

1.2.19 P and 1D, Demineralized Service water, Drawing 2-M74-DWDl.

1.2.20 P and 1D, Processed Water Storage and Recycle System, Drawing
2-M74-PWOL.

l.2.21 HVAC, Partial Plans, Drawing 2-POH-0Q1.
1.2,22 Level Setting Diagram, SDS Monitor Tank T-1A, Drawing 2-J78-SDSO1.

1.2.23 Level Setting Diagram, SDS Monitor Tarmk T-1B, Drawing 2-J78-5DS02.

1.2.24 Master valve Log (Burns and Roe).



1.2.25

1.2.26

1.2.27

1.2.28

1.2.29

Outline Drawing, SDS Monitor Tank Transfer Pumps, Drawing
2-M0B0A-00001-01 (Goulos serial no. 706C332.2-3).

Instruction Manual, SOS Monitor Tank Transfer Pumps, Drawing
2-MOB0A-00004-01 (Goulos pumps model no. 3196).

Performance Curve, S0S Monitor Tank Transfer Pumps, Drawing
2-MOROA-00004-01 (Goulds pump mogel no. 3196).

Burns & Roe Recovery Flow Diagram, Auxiliary Builaing Emergency
Liquio Cleanup System, Drawing MO0S.

Piping Line Specification, Stanoarg 15737-2-P-0Cl.

1.3 Detailed System Description

1.3.1

Process System Flowpaths (See Reference 1.2.1)

The SUS monitor tanks, S0S-T-lA and SDS-T-1B, collect processea
water from the SDS "cation" sana filters. The effluent is routea
to the tanks via separate 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, SOS-VOOZR ana SDS-V0028, automatically isolate their
respective tank wnen tne level transmitter for the associated tank
senses a high liguig level. Hand switches associatea with these

valves are provioed for remote manual operatlon.

-l -



Manually operated valves, SDS5-V025A and SDS-v0258, provide
regundant isolation when used in conjunction with the above noted
valves, SOS-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 auxillary building drainage system. Vents
from the monitor tanks are routed to the interior of a fuel
handling builaing H and V system exhaust duct in the model room
(Ref. 1.2.4 and 1.2.21).

Monitor tank transfer pumps, SO0S-P-1A and SDS-P-18, take suction
directly from the monitor tanks. Transfer pump suction piping is
2-irch diameter and allows selection of either tank as the source
of water. Isolation valves SDS-V026A, SDS-V0268, and SDS-V003 are
provioed on the crossover line of the pump suction piping to permit
the correct monitor tank/transfer pump aligoment 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. E£ach transfer pump suction line is
equipped with a wye-type strainer, S05-5-1A and SD5-5-18 (for

system start-up only), and a pressure test connection.



Transter pump discharge piping is 2 inches in diameter and allows
selection of either pump for water oelivery functions. Discharge
piping is equippea with a local pressure gauge ang a pressure
transmitter for remote indication. From tne pumps, a 2-inch main
aischarye 'heaaer is routeo through tne fuel nandling builaing ana
auxiliary ouiloing, into the Unit l/Unit 2 corridor anc to the
processeo water storage ang recycle system interface valve,
Pi-v039. The main alscharge line also contains a flow totalizer, a
2" spare cappea connection, a return line to the RCS manifola in
the Fuel Hanaling Builaing, and a pypass line to the EPICOR I1
system 1n the Auxiliary Builoing just prior to the Unit l/unit 2

corrioor.

A 1 1/2-inch recirculation line is routea from each pump aischarge
to the monitor 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. From the sample sink, the effluent is directed to an
existing floor arain at el. 305'-0" of the fuel hanaling builoing.
Sample flush lines which oirect flow aoirectly to the existing floor
drain are also installea to allow flusning of the sample linas

prior to taking a sample.



1.3.2

1.3.2.1

1.3.2.2

Major System Components

Monitor Tanks (See Table 1)

Two 12,000-gallon monitor tanks (SDS-T-1A and SDS-T-18) are located
at el. 305'-0" of the fuel nanaling builaing in an area known as
the "mooel room." The tanks are non-Seismic Category I. A
structural restraint system is proviocea to prevent their collapse
in order to protect the structural integrity of the fuel nandling
builaing during a seismic event. The structural restraint system
consists of steel framework for bracing the upper portion of the
tanks, along with anchor bolts and holo-oown lugs for supporting
the pase. Mixing of the liquio within the tanks is accomplishea by
pump recirculation. A mixing eductor system capable of
recirculating the equivalent of three tank volumes in approximately
3 nours is used in each tank to provide representative sampling
capability. The eductor system consists of a single 1 l/2-inch
Schutte ano Koerting Co. Type 268 eouctor and associated piping ang
supports.

Monitor Tank Transfer Pumps (See Table 2)

Monitor Tank transfer pumps, SDS-P-1A and 50S-P-1B, locates at el.
305'=0" of the fuel handling builaing, are single-stage horizontal
centrifugal types with mechanical seals ana plugged casing drains.
Pump casings are manufacturea of ASTM A 296, Grage (F8M, stainless

steel.



Motors for the pumps are supplied with electrical service from the

480-volt power aistrioution panel PDP-6A (circuits 8 ango 10).

1:3.3 Process System 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 B831.1,
Power Piping Cooe. System piping and valves are manufactured of

stainless steel.

1.4 5System Perfommance Characteristics

Tne flow rate of the influent to the monitor tanks from S0S ranges from 5
to 15 gom. This influent flow rate is determineo by the number of 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 controlled by the
pump oischarge tnrottle valve and also gepends on the discharge path. In

the case of the processed water storage tanks the maximum flow rate



(unthrottled) is between B0 to 90 gpm. When the effluent is transferred
to the Epicor II system for further processing uie flow rate is limited

to a nominal valve of 10 gpm.

The nomal 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.

1.5 System Arrargement (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 el. 305'-0" (as shown
on Refererce 1.2.2) in an area known as the "model room."

Tanks are mounted vertically, and are located 11 feet apart between
centers. A 20-inch manway 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 .or the monitor tank transfer pumps are provided at local

control panel SDS-LCP-1 (described in Section 1.6.1), and at local

starters S0S5-5TR-1 and SDS-STR-2 (cescribed in Section 1.6.15). Controls

for the monitor tank inlet motor operated isolation valves, SDS-V0O2A and
SDS-V0028, are provided at local control panel SDS-LCP-1.

1.6 Instrumentation and Control

1.6.1

Local Control Panel

The primary control for the system is accomplishea from local panel
SDS-LCP-1, located at el. 347'-6" of the fuel hanaling building.

Devices mounted on this panel include the following:

a.

b.

Ingicators for the liquid level in the monitor tanks ang the
discharge pressure of the transfer pusps.

Hand switches and indicator lights for the motor operated

isolation valves.

Hand switches and indicator lights for the monitor tank
transfer pumps.

Monitor tank/transfer pump selector switch.



1.6.2

1.6.3

1.6.4

iocal control panel SDS-LCF-2, located at el. 305'-0" of the fuel
handling building, is equipped with level indicators for the
monitor tanks.

Annunciators

Alamms for high/low tank level are included on the SDS annunciator
panel, located at el, 347'-6" of the fuel handling building. An
aoditional high level alam 1is provided for each tank on panel
SPC-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 tanks. 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 H20.

Level Indicators

Monitor tank level indicators, SOS-LI-1 and SDS-LI-3, are provided
on local control panel SOS-LCP-1. Monitor tank level indicators,
S0S-LI-1A and SDS-LI-3A, are provided on local control panel

SO5-LCP-2. The irput signal from each level indicator is 4-20 mA

dc and their scale is 0-400 inches Hzﬂ.
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1.6.5 * High/Low Level Switches

A gual-setpoint electronic bistable switch is proviced in each
monitor tank level transmitter loop. The instrument tag numbers
are S0S-LSHL-1 and SDS-LSHL-3. The high setpoint (high level) will
trip the assoclatea monitor tank inlet motor operated valve
(SDS-VO02A or SDS-V0028) and actuate an alam in the main control
room on panel SPC-3, and on the CN annunciator panel cescribea 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. (Tnis window is common for both the high and low level
alams.) The bistables are located in local control panel

S05-LCP-1.

1.6.6 Low-Low Level Switches
Level switches (capacitance type), SDS-LSLL-11 and SDS-LSLL-12, are
proviced to trip or lock out the aligneo transfer pump when a

monitor tank low-low liquid level condition exists.

1.6.7 Position Indicators

Position inoicator lights, SDS-KL-1 and SDS-KL-3, are provided for
the monitor tank inlet motor operated isolation valves (S0S-V00ZA

and SDS-V0028) on control panel SDS-LCP-1.
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1.6.8

1.6.9

Hand Switches

Hand switches, SDS-KHS-1 and SDS-KHS-3, and SDS-KHS-5 and SDS-KHS-7
are provioed, 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 pamel SDS-LCP-1, is provided to
choose the correct monitor tank/transfer pump aligmment.

Local hand switches (SDS-KHS-5A and SOS-KHS-7A) are provided for
the transfer pumps on their respective local starters ocescribed in

Section 1.6.15.

sure Test Connections

——

The suction line of each transfer pump is equipped with a pressure

test connection to verify pump perfommance.



1.6.10

l.6.11

l.5.12

1.6.13

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, S0S-PI-9 and SOS5-PI-10, are
provided on local control panel SDS-LCP-1, described in section
1.6.1. Their irput 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.

Flow Totalizer

The common transfer pump discharge header is equipped with a flow
totalizer, SOS-FM-13, to measure the quantity of ligquid discharged
from the system. Since the totalizer can be reset to zero, a batch
may be discharged and the quantity recorded by the operator. The
totalizer can then be rezeroed for an ensuing water transfer

operation.

- l4 =



1.6.14

1.6.15

Instrument Racks

Instrument racks are provided for transfer pump discharge pressure
instrumentation. The instrumentation for transfer pump SDS-P-lA is
located on rack 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 pumps. They are located at el. 305'-Q"
of tne fuel handling building.

1.7 System Interfaces

The submerged demineralizer system feed and monitor tank system

interfaces with the following systems:

c.

d.

- M

Submerged demineralizer system
Processed water storage and recycle system
Epicor 11 System (Auxiliary Building emergency liquid cleanup system)

Demineralizedg service water system

. Fuel handling building HVAC system

Auxiliary ano fuel hanaling builaing floor arainage system
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Tne system is designed to provide a temporary recovery system capable of

collecting and monitoring processeg water from SOS. Sample points
located gownstream of the monitor tank transfer pumps provice the
capability for monitoring the liquid effluent. If it is cetermineg that
the effluent is not suitable for discharge to the processed water storage
tanks, agditional cleanup may be achieved by recycling the effluent
through the SDS for further processing or transferring the effluent to
EPICUR 11 for polishing. A flowpath exists for oischarging the effluent

from EPICOR I to the processed water storage tanks.

The cemineralized service water system tie-in provices the capability for
flushing system piping.

Monitor tank vents are routed to the interior (no physical connection) of
a fuel handling puilging H and V system exhaust ouct 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 builaging.

-



2.0 SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS

The monitor tanks are provided with level transmitters (gescribed in
Section 1.6.3) to sense either a high or low liguid level. If a high
liquio level condition exists, the monitor tank inlet motor operatea
valve will clese and an alarm will annunciate on the main control room
panel, SPC-3, and on the CN annunciator panel described in Section

1.6.2. If a low liguio level conaition exists, the alignhed transfer pump

will trip and an alarm will annunciate on the CN annunciator panel.

The rignh level setpoint and the low level setpoint are 364 inches and 16
inches, respectively, from the bottom of tre tank.

System operators should be aware of the liguio level in the tanks by
observing the level indicators located on the control panels described in
Section 1.6.1. 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 auring pumping operations ano the position of motor operated
isolation valves (SUS-VOO2A anao 5D5-v0028) located on the 347' elevation
of the Fuel Handling builaoing in the vicinity of the "B" Spent Fuel Pool
on the Influenthlines to the tanks.

G




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.
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3.0 UPERATIONS

| 3.1

Initial Fill

Prior to filling the preselected tank, the tank vent and drain system

must be operaple ang the proper valve lineup selecteg.

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 tc*alizer, SDS-FM-13,
system piping must be thoroughly flushea prior to initial totalizer

installation.

3.2 Startup

wnen the monitor tank filling process has been securea, 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 ana to ensure that valves are not

inadvertently closed during water delivery operations.
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Basket screens from each transfer pump suction line strainer (SDS-S-1A or

SUS-5-18) should pe removed after initial system cleanirg (flushing).

3.3 Normal Operation

3.3.1

Batcn Mode

In tnis operational mode, one of the two monitor tanks are filleo
with SDS processeo water in batch sizes of approximately 12,000
gallons. The selected monitor tank rate of filling is determined
by tne numoer 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 recirculatea, the associatea 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 ang
reuse, the RCS manifold for recycling through the SDS, or to the
Epicor 11 System for further polishing.

while one tank is being recirculatend, sampled, and transferred, the

second tank is available to receive effluent from the SOS.



3.3.2

3.3.3

Continuous Feed Mode

The continuous feed mode employes the monitor tanks as surge tanks
between the SD5 and Epicor Il systems. In this mode processed
water flows into the monitor tanks from the SOS 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.

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.

3.4 Shutdown

Flow to a monitor tank may be discontinued by shutting the associated
manually operated valve, SD5-VO25A or SDS-V0258, or the assoclated motor
operated valve, SDS-VOO2A or SDS-v0028. 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.



3.5

3.6

3.7

Oraining

Tne monitor tanks are equipped with an externally sloped bottom (1/4 inch
per foot) to provice tnhe capability to drain the full contents of each
tank to the existing drainage systenm.

Transfer pumps are equippea with plugged casing arains.

The 2-inch process line to the processed water storage tanks contains a

low point drain.

Refilling

Prior to refilling the preselectea tank, the tank vent and arain system

must pe operable ana the proper valve lineup selected.

Infrequent Operations

Reduncant transfer pumps are proviced. 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
cwitch, SUS-KHS-11, be placed in the proper position and the isolation

valves located on the transfer pump suction piping be properly alignea.



3.8 Transient Operations

If a loss of power transient were to occur, motor operated isolation
valves SDS-VOO2A and SDS-v0028 would falil 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-VDO2A or SDS-V0028) assoclated with
the tank being filled, would fail in the cpen 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 limit 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.



4.0

4.1

4.2

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

Liquio 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 model room.

Recovery Procedures

Recovery from a system leakage casualty event would involve isolation of
the leak and collection of the spill. Recovery from a nignh radiation
casualty event would entail transferring the effluent to the RCS manifold

for reprocessing.
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5.1 Maintenance Approach

5.2

5.3

The submerged demineralizer system feed ano 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

If repair welding is done to any part or component of the system it will
be done in accordance with the procedures used for initial construction.
The specific part or component shall be isolated, drained, repaired, and
hydrotested for the required amount of time and pressure. After
hydrotest procedures have been completed, the part or component shall
receive final flushing with deminerzlized 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.

Manways are provided on each monitor tank to provide the capability for

personnel access.
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6.0 ACCEPTANCE TESTING

Monitor tanks are shop hyarostatically tested in accordance with the

requirements of Reference 1.2.6.

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 GPUSC procedures.



APPENDIX A
TAELE 1

SOS MONLITOR TANKS

Tank Details

Igentification
Manufacturer

tumber Installea
Capacity - Gallons
Installation

Wtside Diameter/Height, ft. in.
Shell Material

Shell Thickness, In.
Design Temperature, °F
Design Pressure, PSIG
Corrosion Allowance, In.
Design Cooe

Cooe Stamp Required

SDS-T-1A through SDS-T-18
Buffalo Tank

Two (2)

12,000 Gal. Each

vertical

8 Ft./32 Ft.

Stainless Steel (304 L), SA-240
3/16 Inch

40-120°F

Atmospheric

None

AP1-650, Appendix J
API-650, Aupenaix J
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APPENDIX A
TARE 2

SDS MONITOR TANK TRANSFER PUMPS

Pump Details

Jdentification

Noun Name
Manufacturer
Model No.
Type
Standaro Material Designation
Rated Speed
Rated Capacity
tea Total Dynamic Head
Shutoff Head
Design Temperature
Shaft Seal

Lubricant

Motor Details

Manufacturer
Type
Enclosure

505-P-1A ana SD5-P-18

Monitor Tank Transfer Pumps

Goulas Pumps Inc.

3196 ST AR

Single Stage Horizontal Centrifugal
Stainless Steel

3500 RPM

50 GPM

111 Ft.

116 Ft.

500°F -

Mechanical - Single unbalancea type
0il

Reliance
P (Inauction)
ooP



-

Rateg Horse Power
Rateg Speea
Insulation class
Lubricant/Coolant
Service

Power Requirements

Power Source

APPENDIX A
TABLE 2
50S MONITOR TANK TRANSFER PUMPS
(Cont'a)

5 HP

3495 RPM

B

Grease/Alir

Continuous duty

460 volts, 3 Phase 60 Hz, 6.6 Amps
505-5TR-1 and SDS-5TR-2



Appendix No. 15
to
Submerged Demineralizer System
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Title
SDS OfFf Gas Filters



Filter Details

Type

Nrber Installed
;Aarufacturer
Installation

Dimensions

Resistance (clean)
Efficiency (clean)
Frame

Filter Media
Separator

Gasket

Design Coge

APENDIX NO. 15
ROUGHING FILTER

Dustfoe G-Series

One (1)

MSA

Horizontal

24 In. High/24 In. Wicesll 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

Spmge_ Neoprene

UL 900 Class 1 Approved and Labeier.l



Filter Cetails

Type

Number Installed
Manufacturer
Installation

Dimensions

Resistance (clean)
Efficiency (clean)
Frame

Filter Mecia
Separator

Gasket

Desion Coce

APPENOIX NO. 15
'HEPA FILTERS

HEPA

Two (2)

MSA

Horizontal

24 In. High/24 In.wice/ll 1/2 In.
Deep

1.00" W.G. Max at 1000 CFM Capacity
295.57 percent (DOP) at 0.3 micron
14 Ga. C.S. Cac Plated

Glass Fibers

Aluminum .0015 THK

Sponge Neoprene

UL 586 Approved and Labeleg



Filter Details

Type

Number Installed
Manufacturer
Installation

Dimensions

Resistance (clean)
tffiziency (clean)
Frare

Filter Media
Separatcr

Gasket

Design Code

APPENDIX NO. 15
HEPA FILTERS

HEPA

Two (2)

MSA

Horizontal

24 In. High/24 In.Wige/11 1/2 In.
Deep

1.00" w.G. Max at 1000 CFM Capacity
299.97 percent (DOP) at 0.3 micron
14 Ga. C.S. Cad Plateo

Glass Fibers

Aluminum .0015 THK

Sponge Neoprene

UL 586 Approved an~ ‘.abeled



Filter Details

Type

Nurber Installed
Manufacturer
Installation

Dimensions

Resistance (clean)
Efficiency (clean)
Frame

Filter Mecia
Separator

Gasket

Design Coce

APPENDIX NO. 15
HIRCOAL AESORBER

Sure-Sorber

Ore (1)

MSA

Horizontal

24 In. High/2a In. wWige/ll 1/2 In.
Deep

1.00" W.G. Max at 1000 CFM Capacity
395.57 percent (Freon II)
Stainless Steel, Type 302
Charcoal

None

Sponge Neoprene

AACC Standard CS-8
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Internals Indexing Fixture Processing System



SYSTEM DESIGN DESCRIPTION

OF THE
INTERNALS INDEXING FIXTURE PROCESSING SYSTEM
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1.0

1.1

1.2

INTRODUCTION

Summary

The internals indexing fixture (IIF) processing system is cesigned
to batch process reactor coolant by transferring water from the
(11F) and delivering it to a reactor coolant bleed nold-up tank
(RCBT) via the submerged demineralizer (SDS). Reactor grade water
is concurrently returned to the 1IF from another RCBT by the waste
transfer pumps and interfaces with the make-up and purification
system (MU) and the radwaste-disposal, reactor coolant liguid
system (WDL). The IIF processing system is intended for use after
reactor vessel head removal and will remain functional until it is
replacec by the processing system(s) to be used to support plenun
removal.

References

1:2:1 S-EOM-1151; Defueling water Clean-up Phase I (Reactor
Building)

1.2.2 Bechtel Drawings 2-M75-DWCOl and 2-M75-DWC02, Schematic
Diagrams of the Internals Indexing Fixture Processing
System

1:2:3 Burns and Roe System Description No. BR00174-00001-01,
The Make-up and Purification System Description

1.2.4 Burns and Roe System Description No. BRO021X-00001-01,
Radwaste-Disposal, Reactor Coolant Liquid System
Description

1S Bechtel Drawing 2-P70-DWCOl, Piping Composite Defueling
water Clean-up System Reactor Building



103

1.2.6

1.2.7

1.2.8

1.2.9

1.2.10

1.2.11 .

1.2.12

Bechtel Drawing 2-J77-DWCOl, Logic Diagrags IIF Fill
Isolation valve WOL-V40

Bechtel Drawing 2-J77-DwC02, Logic Diagragm IIF
Processing Pump DWC-P-1

Bechtel Drawing 2-J77-DWC03, IIF Level Alamms
American National Standards Institute (ANSI) B3l.1

GPU Nuclear Corporation Report No. TP/TMI-022, Plarining
Stugy for Reactor Vessel Heao Removal

S-ECM-1161; 1IF Level Control

Becntel Drawing 2-J78-OWCOl, Level Setting Diagram,
Internals Indexing Fixture

Detalled System Description

1.3.1

For a schematic diagram of the IIF processing system, see
reference 1.2.2.

The system uses a commercially available, high capacity,
submersiple pump (Internals Indexing Fixture Processing
Pump, DWC-P-1) to transfer reactor coolant from the IIF,
through SOS, to reactor coolant bleed hold-up tank IC
(RCBT-IC). 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 manifola by means of 1 1/2 inch 1.D. rubber
hose having leak tight "gquick-gisconnect™ fittings with
2-way shutoff at each end. The manifold serves as a
tie-in point for 3 systems; the RB basement jet pump



system (SW5-P-1), the fuel transfer canal drain system,
ang tne IIF processing system. Double isolation of the
iIF processing system from the other two is providea by
air operated ball valve FCC-vVD03 and check valve FCC-v0lé6
in agoition to manual valves located in each of the other
oranches of the manifold. From the manifola, the system
uses an existing flow path through Reactor Builaing
penetration R-626, Fuel Handling Building penetration
1551, SDS to RCAT 1C.

Filling the 1IF 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 WOL
ang MU systems to a cold leg of the reactor coolant
system.

The roles of the RCBT's (1A & 1C) can be interchanged
proviced valves are properly realigned and the tank used
to fill the 1IF 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 ocesired. Flow to the
1IF is automatically controlled by valve MU-V9 based on
1IF water level. Shutoff of the IIF supply (via WOL-V40)
and aischarge flows (via FCC-v003) is achieved
automatically in the event of unacceptable water levels
in the 1IF ano may also be manually accomplished at
several locations.



System Components
Pumos
Eouipment No. DWC-P=]

Type: Vertical, 14 stage, high capacity submersible
punp; Goulds model 45705434

Motor: 460V, 34, Shp
Head: Per Figure 1

Discharge Pipe

2 inch recucing the 1 1/2 inch schedule 40S stainless
steel, type 304L ASTM A-312

Discharge Hose

100 feet long, 1 1/2 inch 1.D. water hose with 200 psi
design workinp pressure, Nitrile tube, Neocprene cover.

Fittings: 1 1/2 inch diameter Hansen type 12-HX guick
disconnects with two-way shutoff.

Air Operated Valve

Equipment No. FCC-V003

Type: 1 1/2 inch, class 150, 316 stezinless steel ball
valve with air actuator and 3-way universal solenoid
valve. Valve fails closed on loss of air or
deenergization of solenoid.




1.4

1.5

1.6

System Performance Characteristics

The original goal of this system was to achieve a flow rate of 30
gpm through SDS (Reference 1.2.1). Upon review of SDS it was
determiner that this flow could not be practically obtaineg.
Therefore, tr 1IF 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 throuvgh the SDS system. Refer to
figure 1.

System Physcial Arrangement

For the physical arrangement of the system including pump support
detalls see reference 1.2.5. Lifting eyes are incorporated in the
sleeve design to facilitate installation anag movement of the pump
to its alternate leccation. The pump is provideo with an alternate
location to avoid its interfering with post heac lift activities.

Instrumentation and Control

on/off controls for the waste transfer pumps are located on
radwaste panel 3018, and in the control room on control panel .

valve WDL-VA0 has existing open/close controls located on radwaste
panel 301B and in the control room on control panel 9. Adaitional
open/close controls are located on SOS 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.



1.7

Noral control of valve FCC-V003 and the LIF processing pump is
performeg from SDS control panel CN-PNL-1. A single hand switch
controls operation of poth the valve and pump. A dual indicating
light is proviced on CN-PNL-1 for valve position. FCC-V003 stops
flow in the event of hign or low water level in the 1IF. A block
switch is located on CN-PNL-1 which can be used to block the high
level trip to permit draining the 1IF to the desired level.

nater level is automatically maintained at a prescribed level
(approximately 326') in the IIF by valve MU-V9. Reference 1.2.12
documents the actual set points. The control signal to valve MU-VS
is proviged by the reactor water level monitoring system (bubbler)
through proportional controller RC-LIC-102 which is located on
control room panel SPC-PNL-3.

Emergency stop switches are provided at the IIF to close valves
FCC-V003 ano wOL-V40, thereby stopping flow to and from the IIF.
(Closure of valve FCC-v003 will in turn trip pump DWC-P-1.) Hign
ana low level switches are provicged on the bubbler panel to
automatically stop flow to and from the IIF in the same manner as
the emergency stop switcnes, and will sound alamms locally, in the
control room on panel SPC-PNL-3 and at SDS panel CN-PNL-1. A
pressure switch is provided on the pubbler panel which will actuate
an alam in the control room on panel SPC-PNL-3 if air supply to
the bubbler falls below 15 psig.

1IF level indication is provided on panels SPC-PNL-3 and CN-PNL-1
and bubbler panel RC-LCPL.

System Interfaces

For transferring water from the IIF, a 1 1/2 inch hose with
"gquick-diconnect” two way shutoff type fittings is connected to the
discharge piping of tne I1IF processing pump at one end; and to the
fuel transfer canal drain manifolog at the other end. At the



manifola the 1IF processing system interfaces with the surface
suction system and the fuel transfer canal drain system. The fuel
transfer canal orain manifolo connects a via a 1 inch hose to
penetration R-626 which leads to the tie-in and interface with SDS.

Controls for the sys :m operation are provided on SDS control panel
CN-PNL-1 and controls to stop system operation are proviged at the
1IF work platfomm.

Power for the pump is supplied from circuit 11 of aistribution
panel PDP 6A,

2.0 SYSTEM LIMITATIONS

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Influent to the IIF must be reactor coolant grade water.
SDS must be configureo for processing of reactor coolant.

Block switches DWC-HIS-1A (high level trip) and DWC-HIS-1266-1 (low
level trip) must be in the not-blocked configuration for normal
operation.

Hose and fittings must be periodically inspected for leaks.

The RB pasement jet pump system and the fuel transfer canal drain
system must not operate concurrently with IIF processing.

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.

The air supply system used to supply air to the bubbler panel and
valve FCC-v003 must pe functional.



3.0 UPERATIUN

3.1

3.2

Normal operation

Under normal operating conditions the IIF will be filled to the

Oes ired water level ang normal start up will be requirea. To start
the 1IF processing system the valves must be aligned per reference
1.2.2 (or the reverse alignment as discusseo in paragraph &,
section 1.3.1), SDS must be configurea for reactor coolant
processing, the automatic trip switches must be in the not-blocked
position, the RB basement jet sump system must be flusheo, and both
the Hd basement jet pump system and the fuel transfer canal arain
system must be isola‘ed at the Fuel Transfer Canal Drain Manifolao.
The supply water to the 1IF 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-5B and opening valve WDL-V40. The pump will remain in
minimum recirculation until flow to the 1IF is requirea and MU-V-5
is opened. valve FCC-v003 is remotely opened from SDS control
panel CN-PNL-1, automatically starting the IIF processing pump to
begin transferring water to the SDS. Vvalve MU-VS automatically
opens and maintains the IIF level.

Infreguent operation

The system has incorporated two hand switches (DWC-HIS-1A ang
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
fill or drain the LIF to the desired water level as neeged.



Relocation of the IIF processing pump within the IIF may be
required to avoid interferences with post head removal activities.
gy using flexiole hose with two-way shutoff "quick disconnect™
couplings on the pump discharge, and the overlapping hanger cesign
for the pump support, movement of the pump can easily be
accomplished using overhead material handling equipment.

4,0 CASUALTY EVENTS AND RECOVERY PROCEDURES

4.1 Casualty Events

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

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
Builaing.

Lowering of the IIF water level would reduce the
snielaing proviced thereby increasing worker exposure on
the 1IF platform.

Injection of below specification porated water into the
1IF would violate technical specification reguirements.

A breech of the system pressure boundary during pumping
of the reactor coclant to the RCBT could result in the
release of reactor coolant wnich could cause additional

" contamination of reactor builaing surfaces.

If FCC-v003 remains open after pump DWC-P-1 stops,
siphoning from the IIF would result in lowering the IIF

water level.

Loss of air supply to the bubbler system will cause the
level switches to be inoperable, water level ingication
in the lIF to be inaccurate, and control valve MJ-v-9
could go to the wice 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

4.2.3

when transferring water from the RCBT to the 1IF, 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 alamms.

when transferring reactor coolant from the IIF through
SDS to the RCBT, reactor coolant will be pumped using
DWC-P-1. Suction will be taken about 2 1/2 feet above
the reactor vessel flange. This will allow a sufficient
inventory of reactor coolant to remaln 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
alamms sound in the event of low level. Closing valve
FCC-V002 automatically trips the 1IF processing pump and
terminates system operation. An emergency stop switch
provided at the IIF will allow workers to temminate
system operation in the event of low level indication.

System procedures will require that the surface suction
system be flushed and both the surface suction system and
the fuel transfer canal drain systems isolated before
starting the IIF processing system. Double isolation is
provided to prevent injection of below 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.

w10=



4.2.4 The cdischarge hose anc pipe. inclicing the manifelc vill
be leaked testec in accorcence with ANSI E31.]. Periccic
visual inspection of the bose i< reguirec to assess its
concition. The hose anc ccuplings are ratec hicher than
the IIF preocessing pump shuteff heac (= 150 psic).

4.2.5 FCC-vD02 is providec with 2 spring lcaced actustor which
will cause the valve tc fail close on loss of eir or
electricity, thereby preventirg siphoning from the IIF.
Shculc the valve remain cpen, suction will be troken Z
1/2 feet above the reactor vessel flanoe, leaving a
sufficient inventory of reacter coolant for shielcing anc
cecay head removal.

L,2.6 The tubbler system is eouippec with 2 pressure switch
- which will actuate an alarm in the contrel reom on Penel
SPC-PNL-3 if the air supply falls below 15 psio.

5.0 SWRVEILLANCE

€.0

11F water level indication will be proviceoc on the EBubbler Panel locatec
at the IIF, SDS control panel CN-PNL-] an¢ In the contrel room or parel
SPC-PNL-3. Periodic surveillance of the 11F water level by contrel room
and SDS cperators as well as freouvent inspection of the hese concition
will be reguired by prececure.

ACCEPTANCE TESTING

The hoses and piping shell be hydrostatically leak tested in accorcance
with ANSI B31.1.

-1] -
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1.0 DESIGN DESCRIPTION

1.1

1.2

Asmary

The fuel transfer canal draining network (FCC), is a temporary
modification in the reactor building designed to pump water from
the canal and 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 grace (borated) water may
have to te provided in the fuel transfer canal for shielding
purposes, and the normal drain path from the canal is blocked.

References

1.2:1 S-ECM 1110, Installation of Fuel Transfer Canal Drain
Equipment

1.2.2 Bechtel Drawing 2-P70-FCC02, Piping Composite of the Fuel
Transfer Canal Draining Network

1.2.3 Bechtel Drawings 2-M75-DWCOl and 2-M75-OWC02, Schematic
Diagrams of the Internals Indexing Fixture Processing
System

1.2.4 Bechtel Drawing 2-P70-DWCOl, Piping Composite of the
Defueling Water Clean-up System, Phase 1 (IIF Processing
System)

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)

1.2.7 American National Standards Institute (ANSI) B3l.1, Power
Piping



1.3

1.2.8

1.2.9

System Uperating Description of the Internals Indexing
Fixture Processing System, May 1983

S-EOM 1151, Installaion of Defueling water Clean-up
System - Pnase 1 (Inside Reactor Building)

Detailed System Description

1.3.1

System Flowpaths (See Reference 1.2.2 and 1.2.3)

The fuel transfer canal drain pump, FCC-P-1, is usead to
pump shield water from the canal ang deliver the water to
the RCHT's. The pump is a commercially available
sumbersible weil pump locatea in the é-inch canal drain
line. Ruooer nose is useg to transfer water from the
pump to the canal drain piping manifcld. The manifolg
ties the FCC canal drain system line, the reactor
puiloing pasement jet pump system and the internals
ingexing fixture (1IF} processing system into a common
discharge pathway. The common discharge line is routeg
to reactor buiiaing penetration R-626, through the
annulus, fuel handling building penetration 1551, and the
suomergec oemineralizer system (SDS) pre and final
fiiters to tne RCAT's.

The fuel transfer canal drain and the 1IF processing
system pbranch lines of the canal dgrain manifold contain
double isolation, which includes a check valve in each
line, Duriny operation of canal drain pump FCC-P-1, the
1IF processing and the RB basement jet pump system branch
lines of tne manifold are valved out. Additional
isolation can be achieved by disconnecting hoses from the
canal drain manifola.



1.3.2

1.3.2.1

1.3.2.2

1.3.2.3

System Components

Pump
Eouipment No. FCC-P-1

Type: Vertical, 5 stage, high capacity submersible
pump; Goulds model 45J05434

Motor: Continuous duty - 460V, 3d, &0Hz, Shp
Head/Capacity: Per Figure 1
Hose

1-inch 1D: Goodall Rubber Co. Saxon Hose, Spec, L-84&
with a desion working pressure of 200 psig.

1 1/2-inch ID: Goodall Rubber Co. Impact Wate: hose, Spec.
N-320 with a desion working pressure of
250 psig.

Piping Manifold
Applicable Code: Power Piping, ANSI B31.1

Piping: Austentitic stainless steel, schedule BODS
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 falls closed on loss of
air or ceenergization of solenoid.



1.5

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 quick disconnects
- stainless steel, two-way shut-off with sleeve locking
devices.

1.3.2.5 Plpe Plugs

Type D reverse Inaxton 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 desing flow/pressure
being compatible with SDS. The time required to drain the canal
was not a design consideration since fallure 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,
S0S-P-2, could provide when transferring water through the SOS pre
and final filters.

System Physcial Arrangement (See Reference 1.2.2)

Submersible pump FCC-P-1 is installed in the existing é-inch fuel
transfer canal drain line. This arrangement acts as a well since
the pump suction is below the floor elevation (El. 308'-0") of the
canal. The pump is held in place using a free standing support.



1.6

1.7

Tne drain line is isolated below the pump assemdly using two (2)
stairless steel pipe plugs. A recirculation line consisting of
stainless steel tubing is airectea 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 El. 348'3" of the reactor building. The manifola is
secured to a free standing support. Hose is oirected from the
manifold to the inboard piping of reactor builaing penetration
R-626.

Instrumentation and Control

Pump FCC-P-1 control is via hand indicating switch FCC-HIS-1, which
is located on SDS control panel ChN-PNL-l at El. 347'-6" of the fuel
nandling building. The switch starts and stops the pump ano shows,
via a lignt, that power is being delivered to the pump. The
starter, FCC-S5TR-1, for the pump is mounted adjacent to panel
ON-PNL -1,

Pressure gauge FCC-PI-3 is provided on the canal drain manifold to
sense the line pressure cownstream of the manifold isolation valves.

For operation of valve FCC-V03, refer to the system operating
dgescription of the 1IF processing system (Reference 1.2.8).

System Interfaces

1.7.1 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 inogexing fixture (1IF) 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 manifolag,
as noted in Section 1.3.1.

The 1IF processing system is designed to batch process
reactor coolant by transferring water from the reactor
vessel IIF to SDS, using 1IF processing pump DWC-P-1 (see
Reference 1.2.8). As noted in Section 1.3.1, the flow
from 1IF 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-V0OO3 (see Section 1.3.2.3) which is
interlocked with pump DWC-P-1 to close the valve when
pump operation is shutdown. This is to prevent possible

siphoning.

12752 Power for pump FCC-P-1 is supplied from circuit 12 of
distribution panel PDP-6A.

2.0 SYSTeM LIMITATIONS AND PRECAUTIONS

2,1

2.2

2.3

The RB basement jet pump system and the 1IF 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-V0O2 must be in the closed position when canal
drain pump FCC-P-1 is not in operation to prevent possible

siphoning.

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.



2.5

whenever pump SWS-P-1 or pump UWC-P-1 has been used, flusning 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 SUS.

Normally, 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 lift operations, reactor coolant grage (borated) water rmay
have to be provioed in the fuel transfer canal for shielcing
purposes only. Tne function of the canal grain portion of the FCC
system is to provide a controlled means of draining this shielg
water from the ranal.

Prior to operaticn of canal drain pump FCC-P-1, the following
procedural steps must be verifiea:

1. Hoses are connected to their proper piping manifolo branch
connection (to be QC witnessed during installation) ang all
hoses are in good condition with couplings being secured.

2. Valves are aligned correctly; SWS system and the IIF
processing s'stem lines must be isolated at the fuel transfer
canal drain manifold.



3.

The 5nS system has peen flushed if required per Section 2.4.

The fuel transfer canal draining operation is started and stopped
using on/off hand switch FCC-HIS-1 for canal drain pump FCC-P-1,
and manually opening or closing valve FCC-vD02. During initial
pump operation, valve FCC-VCO2 shall be adjusted such that pressure
gauge FCC-PI-3 reads less than or equal to 150 psig.

4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES

4.1

4.2

Casualty Events

4.1.1

4.1.2

4.1.3

A breech of the system pressure boundary while gelivering
shielo water from the fuel transfer canal could result in
aoditional contamination of reactor builaing surfaces.

Introduction of reactor building sump water into the fuel
transfer canal would contaminate the canal and could
result in a potential criticality problem.

Failure of both pipe plugs in the canal é-inch drain line
would result in inadvertent draining of the fuel transfer
canal, and could lead to an unplanned criticality.

Design Feature to Mitigate Effects of Casualty Events

4.2.1

A hose or pipe break will result in loss of line
pressure. Pressure and flow inaication are proviceo at
various lccations on the pump discharge flowpath. The
piping ana hoses are hydrostatically tested to 1.5 times
their maximum operating pressure per ANSI B3l.1. To
ensure pressure boundary integrity, hoses are to be
inspected prior to operation of the FCC canal drain
network.



4.2.2

4.2.3

5.0 SURVEILLANCE

The fuel transfer canal and the IIF processing system
branch connections of the canal drain manifola contain
gouple isolation, which incluges a check valve in each
line. This is to prevent reactor building sump and flush
water from being celivered into the canal and the IIF,

In addition, the coupling connections on the canal orain
and 1IF pranch lines of the manifold are 1 L/2-inches ang
incorporate a two-way shut-off feature. All other
manifold coupling connections, including the reactor
builging basement jet nump system connection, are l-inch
diameter. This prevents connecting a 1 1/2-inch pump
oischarge hose to the l-inch RB basement jet pump system
connection which coes not include a check valve. QC is
to verify tnat each hose is connected to the proper
manifold oranch connection prior to system turnover.

Two pipe plugs are installed in series in the fuel
tranfer canal 6-inch drain line. The plugs are
shoptestea, 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 pioe plugs are
installed. Since redundant plugs are installed, failure
of one of the plugs does not allow the canal to drain.

Monitoring of the water level in the fuel transfer canal during operation
of canal drain pump FCC-F-1 as well as inspection of the hose congition
will be required by procedure.

6.0 ACCEPTANCE TESTING

Piping/hose assemblies ana 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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