Met:Ed - 4GPY R

Post Office Box 480
Middietown, Pennsyivania 170357
-

Writer's Dvrect Dval Number

& &
e =2
- o
= Bn
TML Program Office i e g:
Attn: Mr. L. H., Barrett, Deputy Director | o =
U. S. Nuclear Regulatory Commission } g;
c/o Three Mile Island Nuclear Station = =
Middletown, Pennsylvania 17057 - ':'-
P -
Dear Sir: P 3=
Three Mile Island Nuclear Station. Unit 2 (TMI-2)
Operating License No. DPR-7)
Docket No. 50-320 g
Submerged Demineralizer Systes
Attached, for your iaformation, is the System Description Document
that pertains to the SDS.
Sincerely,
é. K. Hovey

Vice-President and

Director, TMI-2
CKH:LJL:d3db

Attachment

cc: Dr. B. J. Snyder, Program Director, TMI Program Office

A‘?’\‘\ Sl
\ 40 ‘_L“ﬂ
rrlad

8105150/509

p ¥

tterrocsitan Sdson Compary s a Mamner ot the Gers

I Puthe Lnetes Systam



| mser Vice SDD_327-A

REV_2

DIVISION II
SYSTEM DESIGN DESCRIPTION

FOR
—SUBMERGED DEMINERALIZER SYSTEM
FOR

TMI_UNIT I1 RECOVERY

PREPARATION - R, Os ‘% DATE 5/8/8!t
7 O/ '/

CONCURRENCE OIS / hip_ oate S[1f / P
Manager Recovery Support Engineering

CONCURRENCE &7 o .. pate S/ #1

Manag Plant Engineering

CONCURRE}
S DATE 5/”/?/

- e $ //A*/
ol Feo 7 DATE /
APPROVAL "ﬁﬂu@ s pate 5-/[-63 |

CONCURRENCE, =

APPROVAL

81051 50/@0' Project Directo-, Recovery Engineering

ADCCClEL




TABLE OF CONTENTS

SUBMERGED DEMINERALIZATION SYSTEM

FOR

Article

1.0 Introduction

1.1 System Function

1.2 References

1.3 Summary Description of System

1.4 System Performance Characteristics
1.5 System Arrangement and Interfaces
1.6 System Design Requirements

2.0 Detailed Description of Svstem

2.1 Svstem Components

2.1.1 System Pumps

2.1.2 System Tanks

2.1.3 Filtration/Demineralization Units
2.1.4 Containment Manifolds

2.1.5 Off GCas Ventilation

2.1.6 Major System Valves

2.1.7 Dewatering Station

2.1.8 Remote Operating and Manipulating Tools
2.1.9 Sampling Devices

2.2 Instruments, Controls, Alarms and Protective Devices
2.2.1 Instrumentation and Controls

Page

11

21

26
26
26
30
34
41
A
46
47
48
53
56

56



Article

2.2.2

3.0

3.1

3.1.1
3.1.2
3.1.3
3.2

3.2.1
3.2.2
3.2.3
3.3

3.3.1
3.3.2
3.3.3
3.4

3.4.1
3.4.2
3.4.3
3.5

3.6

3.6.1
3.6.2

Alarms

Submerged Demineralizer System
Modes of Operation

Off Gas System

System Startup

System Operation

System Shutdown

Feed Tank Filling Operation
Fill Operation Startup

Normal Operation

Securing the Filling Operation
Processing the Filtered Water
Processing System Startup
Processing System Operation
Processing System Shutdown
Special Evolutions

Cation Vessel Change Out
Leakage Containment
Ventilation Filter Replacement
Transfer of Water from SDS to EPICOR 11
Staffing Levels

System Operation

System Outages

ii

Page
63

67
67
67
67
68
68
68
68
69
69
69
70
70
70
n
n
n
72
75
75

75




4.1
4.2
4.3
5.0
5.1
5.2
5.3
6.0
6.1
6.2
6.3

6.4

Figure 1

Table 1

Table 2

Abnormal Operating Conditions and Emergency

Events

Types of Events Considered

Abnormal Operating Conditions

Emergency Events
Maintenance
Maintenance Approach
Corrective Maintenance
Preventive Maintenance

Acceptance Testing

Construction Testing
Cold Functional Testing
Hot Functional Testing

Ancillary Testing

Arrangement of SDS

Processing Logic Plan

Liner Radionuclide Loading Criteria

76
76

76

85
86
86
86
87

87

88

89

90



SDS Pumps
SDS Filter Vessels
SDS Demineralizer Vessels
Processed Water Storage Tanks
SDS Monitor Tanks
SDS Off Gas Separator Tank
Inst rumentation and Control Index
Radionuclide Concentrations Chart
SDS Drawing List
SDS Valve List
SDS Operating and Emergency
Procedure List
Sur face Suction System Description
Process Control Program
Limiting Parameters

Monitor Tank System Description

APPENDICES

Number

10

11

12

13

14

iv

Pages
13

13

25

20

14

16



1.0 Introduction

1.1 System Functions

The Submerged Demineralizer System (SDS) is a temporary liquid radwaste
processing facility 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 11 System. To

accomplish this decontamination process, the SDS has been designed to

perform the following basic functions:

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

b) To transfer the decontaminated waste water from the Submerged
Demineralization System to the Epicor II System for further
processing to further reduce radionuclide concentrations in the
water.

i c) 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.




1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

£) To provide for the installation, testing, operation, maintenance
and decommissioning of the Submerged Demineralization 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 TMI Unit 1.

References

Epicor System Description

1.2.1.1  B&R Dwg. M-006
1.2.1.2  B&R Dwg. M-013
1.2.1.3  B&R Duwg. M-015
1.2.1.4  B&R Dwg. M-208

Fuel Pool Waste Storage System Description

1.2.2.1 B&R Dwg. M-014
1.2.2.2 B&R Dwg. M-127
1.2.2.3 B&R Dwg. M~128
1.2.2.4 B&R Dwg. M-131
1.2.2.5 B&R Dwg. M-174

Radwaste Disposal System Description

1.2.3.1 Reactor Coolant Liquid System Description
1.2.3.2 Miscellaneous Liquids System Description

SDS Technical Evaluation Report

SDS Design Criteria

SDS Process Control Frogram

PWST System Description




1.2.8 Reference Drawings
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1.3

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.innediately adjacent to the spent fuel pool. The system is
designed to reconcentrate the fission products contained in the Reactor
Containment Building Sump and the Reactor Coolant System by the process
of ion exchange.

The Submerged Demineralizer System utilizes  a number of other systems

to perform its various functions. These include:

1) The Surface Suction System as described in Appendix 12;

2) The WG-P-1 pump as described in the Fuel Pool Storage System
Description. This pump and piping can be used as an alternate
feed source from the Reactor Building sump to the feed tanks;

3) The upper Feed Tank System located in the "A" spent fuel pool as
a storage source of the feed water to the SDS;

4) The Reactor Coolant Bleed Tanks and installed plant piping as
depicted and described in Reference 1.2.2,

S) The Epicor-II System as described in Epicor I1 System Description
as a polishing and sodium removal subsystem; and

6) The Processed Water Storage Tank System as depicted in the PWST
P&ID #M74~PWO1.

7) The Spent Fuel Cooling System piping.

8) The miscellaneous Waste Hold-up ‘fank and associated piping.

The Surface Suction System will be utilized as the primary means of

delivering water from the Reactor Building Sump via.penetration 626,

through the SDS prefilters and final filter to the (4) four 15,000

gallon storage tanks located in the "A" spent fuel pool.



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

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

The filling operation of the four 15,000 gallon feed tanks is monitored
at the level instruments WG-LI-1 & WG-L1-2. A digital level indication
is also provided in the control panel (CN-PNL-1). The feed tanks will
be filled to approximately 84X of capacity (50,000 gallons). A high
level alarm will sound at 89% (53,400 gallons) and a high high alarm
will sound at 90X (54,000 gallons) closing inlet valve WG-AV-02 (when
in the automatic control mode) which is interlocked with the level
switch (WG-LSH=01) on the bubbler in the WG-U-2 stand pipe.

SDS process flow is filtered prior to storage in the tank farm. The
purpose of the filters is to remove particles from the process stream
that are greater than 10 microns in size to prevent plugging of the ion
exchange beds.

The four 15,000 gallon tanks (WG-T-2A through WG-T-2D) are tied
together and function as one 60,000 gallon storage system which
comnunicates with the WG-U-2 standpipe containing the SDS Submerged
Feed Pump (527-G-01).

The tank farm, optionally may be filled by utilizing the WG-P~1 pump
located at the 280' elevation of the Auxiliary Building. This pump

takes suction in the Keactor Building sump via the Reactor Building



sump auction line. This method of feed from the sump to the tank farm
is an alternative method that could be employed should the requirement
present itself.

The submerged SDS feed pump, located in the WG-U-2 standpipe, delivers
water from the feed tank system to the SDS ion exchangers via the Feed
Manifold and Ion Exchange Manifold.

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

From the train 1 or train 2 exchangers the process fluid is directed
into a common line which directs the flow to either cation exchanger
"A" or cation exchanger "B'. This feature allows the final vessel to
be removed from operation by switching to the standby vessel without
shutting the system down for change out.

The ion exchanger 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 lids 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 liquid
disconnect coupling and out through the bottom of the containment box,
into a common header for transport to the pool cleanup ion exchanger.
The effluent of the leakage containment ion exchangers is returmed

directly to the pool.



From the effluent of the cation vessels the water passes through a

0.45 micron (3 micron absolute) filter which has been placed in the
process stream to trap small resin fines which could be carried through
the resin retention screens contained in each .ion exchange vessel. The
filter contains a differential pressure indicator (CN-DPI-PF(1) to
provide indication of particulate build up.

From the effluent of the resin trap filter the water is piped to two
(2) existing piping systems through a common header. The preferred
processing path will be through the spent fuel pool cooler piping
located in the cask pit. This piping ties into the Reactor Coolant
Bleed Tanks. From the Reactor Coolant Bleed Tanks the water will be
processed via the Epicor 11 System located in the Chemical Cleaning
Building. The optional path will be via the spent fuel pool
submersible pump discharge piping connection located on the east side
of the "B" spent fuel pool, to the Miscellaneous Waste Hold-up Tank
(MWHT).

The EPICOR-II system is described separately in "EPICOR-II1 SYSTEM
DESCRIPTION." The function of EPICOR-II in the SDS Processing scenario
is to remove sodium which is a prerequisite to the removal of antimony
(Sb-125). This sodium removal will be performed in the first EPICOR-II
6x6 liner. The next EPICOR-II liner will be used to polish the
remaining residual radionuclides from the water. After processing and
sampling by EPICOR-1I, the water is pumped to the Processed Water
Storage Tanks (two 500,000 gallon tanks) and retained for future

disposition.



The Submerged Demineralizer System contains, as an integral part of the
System, an MSA off gas unit. This unit is a 1,000 cfm unit containing
HEPA prefilters and final filters and capability for charcoal
adsorption. The off gas system also contains an off gas separator tank
with a demiste. for the removal of entrained moisture in the off gas
stream prior to ireatment 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 tank. The off gas separator tank is piped ‘o
a stand pipe, also located in the surge tank, which contains the off
gas bottoms sump puap (527-G-02). Moisture from various operational
functions performed during system operations, i.e., vessel filling
operations, dewatering operations, sampling operations, leakage
collection from the manifold boxes, and water removed by the integral
demister is collected in the tank with tank level indication displayed
on CN-LI-VAO3. Automatic level control instrumentation initiates the
sump pump at a preset level and transfers the collected water back to
the WG-U-2 feed tank stand pipe. The off gas system discharges into
the fuel handling building HVAC System.

Included in the system installation are two (2) 12,000 gallon monitor
tanks which are installed in the FHB model room on the 305° elevation.
These tanks will be used to store flush water to be used in flushing of
the system prior to vessel change out. The monitor tanks system
includes pumps (SDS-P1A & 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 cation effluent
should processing dictate that this would be advisable. The monitor
ténks are accessed from the effluent of the resin filcer by installed
valving. The Monitor Tank System is further explained in the Monitor
Tank System Description, Appendix 14 of this document.

System Performance Characteristics

The basic water processing strategy utilizing SDS for the
decontamination of the Reactor Building Sump Water (625,000 gallons)
and the Reactor Coolant System (90,000 gallons) incorporates the SDS in
combination with EPICOR II. The clean-up or reconcentration of fission
products is accomplished by demineralization and is enhanced by
filtration of particulate matter greater than 10 microns in size 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
10 to 30 gpm, 70° to 90°F, and then into the SDS feed tanks. The water
will be transferred in 50,000 gallon batches. Analysis of sump water
samples performed by Oak Ridge National Laboratories and GPU studies of
filter loading and particule settling characteristcs indicate that
little particulate matter should be encountered taking suction on the
water surface. Based on these studies and analyais, the projected
filter usage for the major portion of the sump is one (1) prefilter and
two (2) final filters. Several additional filters could be expected to
be required as the surface suction pump approaches the Reactor Building

floor. Using the radionuclide concentrations detected in the ORNL




sample progrsm, expected curie loading would be less than one (1) curie
per pre-filter and one (1) curie per final filter vessel, and would
primsrily contain Sr-90.

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

The actual demineralization process would begin in the first ion
exchanger vessel in the SDS system. This section of the system is
divided into two (2) parallel trains containing three (3) vessels in
series. Either train may be operated individually or both trains
simultaneously. The residence time necessary for proper ion exchange
in the zeolite media dictates a nominal flow rate of 5 gpm per train in
this section. For protection of downstream EPICOR II organic ion
exchange media, the process fluid temperature is limited to 125°F.

To accomplish these goals, we intend to use a homogeneous mixture of
Ionsiv IE-95 and Linde A zeolite in all four SDS liners. Ionsiv IE-95
has a high capacity and selectivity for Cs, and if used in the sodium
form will provide for removal of Sr. It is our intention to use the
1IE-95 in the sodium form. Linde A has & high capacity and selectivity
for Sr. Combining these two zeolites in the four SDS vessels will load
most of the cesium and strontium in the first in-line vessel. Although
the exact percentage mixture of these two types of zeolite has not been
confirmed, it is anticipated that the first vessel can be loaded to
about 60,000 curies Cs, and about 2,000 curies Sr. The remaining three

vessels will contain any breakthrough and further polish the water.
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1.5

An administrative limit of 60,000 curies of cesium, baced on the DOE
task force recommendation has been placed on the IE-95 zeolite liners,
strontium will be limited to 6,000 curies per Linde "A" liner, or Sr
effluent of less than 1 uCi/ml.

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

The EPICOR 1I system will be utilized as a polishing unit and for the
removal of sodium which is key to the removal of trace quantities of
ruthenium, recalcitrant species of cesium and strontium and primarily
antimony. EPICOR II 6 x 6 liners for the removal of sodium are
expected to be changed out at 25,000 gallons. This assumes a resin
utilization factor of B80% and less than 10X sodium breakthrough. The
RCBT's will be utilized as a hold up tank and monitoring station to
attempt to limit EPICOR II liner radionuclide conéentrations to less
than 1 uci/gm. This will allow EPICOR II liners to be buried in
shallow land burial facilities without solidification. The processing
logic plan which depicts the decision making logic is shown in Table
1. Table 2 shows the various vessels, their sizes, function, projected
exchanger media, and number of liners expected to be generated.

System Arrangement and Interfaces

The Submerged Demineralizer System is housed in the TMI Unit 1I Fuel
Handling Building. The majority of the system components are located

within the "B" spent fuel pool which will be flooded with water to
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1.5.1

afford radiation shieldin;, for submerged components. Components that
are not submerged are shielded with lead, steel and/or concrete. The
remaining components are located in the "A" spent fuel pool (see Figure
1) or in the proximity of the spent fuel pools.

"A" Spent Fuel Pool SDS Components

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

The entire "A" spent fuel pool is covered with 3 feet thick concrete
shield blocks. The "A" spent fuel pool will not be filled during SDS
operation. The feed tanks can be filled using either the Reactor
Building sump surface suction pump or the WG~P-l1 pump both of which are
tied directly to the feed tanks. The normal mode of filling the tanks
would be to fill the tanks after filtering the water thrcugh the SDS
prefilter and final filter which are submerged in the "B' spent fuel
pool.

Interconnected with the feed tanks and located north of the feed tanks
at the northwest corner of the "A" spent fuel pool is the WG-U-2

standpipe which serves as the well for pumping the liquid from the feed

o



1.5.2

tanks. The feed pump which is located in the standpipe is connected to
the feed manifold which is a few feet to the southeast of the standpipe
and sits atop of the concrete shield blocks. The piping between the
feed pump and the feed manifold all enter the feed manifold on the west
side of the manifold. The piping connecting the feed manifold to the
SDS process trains in the "B" spent fuel pool connect to the east side
of the manifold and run east to the edge of the "A" pool before turning
north to the "B" spent fuel pool. All piping above the concrete shield
blocks are shielded with lead bricks.

“B" Spent Fuel Pool SDS Components

The Unit II "B" Spent Fuel Pool is directly north of and connected to
the "A" spent fuel. 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 side is connected to the "B" pool by a
large transfer canal and is called the cask pit. The cask pit is 10
feet wide, 10 feet long, and 43' 6" deep. On the east side of the 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 5y
underwater piping.

The SDS cask support platform is located at the extreme south end of
the "B" spent fuel pool. The cask support platform spans the pool in
the east-west direction, sits on the pool curbing and is not submerged
during operation. The cask support platform holds the RCS clean-up
manifold, the filter manifold, the SDS effluent post-filter and the
CN-PNL-1 control panel. The RCS clean-up manifold is located on the

southeast corner of the cask support platform. All liquid process
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piping interconnecting with the feed tank system or SDS feed system
enters or egits the "B" pool under the cask support platform at the
east end of the RCS clean-up manifold. Under the RCS clean-up manifold
the 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
underwvater 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.

Immediately west of the filter manifold is the post-filter unit which
filters SDS cation exchanger effluent prior to transfer to processing
by EPICOR II and/or storage.

Directly south of the post-filter is the CN-PNL-1 control panel.
Directly west of the post-filter, off of the cask support 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 post 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 CH-PNL-1 control panel.

ST



The remainder of the area in the "B" spent fuel pool proper, north of
the cask support platform contains the majority of the submerged
components of the processing trains and the underwater 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 the filter support rack, the main process
stream ion exchanger support rack, the pool clean-up ion exchanger
rack, and the storage racks.

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

Just south of the north edge of the pool, midway between the pool
sides, is located the pool cleanup exchanger rack which contains two
ion exchanger vessels for maintaining clean pool water.

Each of these three racks rests on the bottom of the pool. Each rack
has an operating platform which is a few feet above the water level to
provide operator access. Remote handling tools for coupling and
decoupling vessels are provided for changeout operations. Each rack
has its own underwater lighting. Underwater storage for sixty (60)
spent vessels is as follows: 1) the main storage rack runs along the
west side of the pool between the cask support flatform and the north

edge of the pool. The storage rack has three rows each having eight
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storage locations for a total of twenty-four slots, 2) four storage
locations are provided on the pool floor in the space between the
filter support rack.and the pool cleanup exchanger rack (leakage
containment ion exchanger rack) and eight locations are located on the
pool floor in the space west of the ion exchanger support rack and east
of the filter and leakage containment racks (total of 12), 3) four
moveable spent exchanger racks of six locations each can be placed on
top of the main storage rack giving twenty-four space for storage.
Total of items 1, 2 and 3 is sixty storage spaces. Eight additional
storage spaces can be provided by utilizing processing locations.
Personnel access to the filter support rack and leakage containment
rack operating platforms is by moveable personnel bridges which span
the gap from the west pool curb to the west side of the working
platforms. Access to the ion exchanger support rack operating platform
is from the east pool curb.

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

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.
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The shipping cask support platform sits on the floor along the south
end of the cask pit. It supports the shipping cask to be used for
transporting spent SDS 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. Personnel access to the dewatering station operating
platform is from the east side. The yoke hanger assembly sits on the
curb along the north side of the cask pit. The ion exchanger handling
tools and the retrieval tool hang into the cask pit from hangers
installed on the south side of the yoke hanger assembly.

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

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

panel, and 6) the off-gas separator level instrument panel.
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The high rad feed sample glove box is used to ssmple the feed water to
the first zeolite vessel in either of the processing trains. The
intermediate level sample glove box is utilized to sample all ion
exchange vessel effluents starting with the first zeolite in each
train. Both of these glove boxes are located on the north side of the
surge chamber cover facing each other. Both glove boxes are accessed
from the middle of the surge chamber cover area. The high rad feed
glove box is located on the west side and fnées west. The beta monitor
manifold is located between the intermediate level glove box and the
ion exchanger manifold. This msnifold monitors the process stream at
selected points for gross breakthfough and can indicate major activity
trends in the process stream.

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

Located on the east pool curb adjacent to the ion exchanger manifold is
the SDS off-gas blower and air filtration unit. The unit maintains a
negative pressure on all vented SDS components and provides suction on
the off-gas separator system. The blower exhaust is routed via ducting
south along the east Fuel Handling Building wall to where it ties into
the existing Fuel Handling Building ventilation system.

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

radioactivity.
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1.5.3

1.5.3.1

A chemistry laboratory is loceted on the floor space imri2diately 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' elevutién. 42' below the fuel pool operating
level) is located the SDS monitor tank system. This system consists of
two 12,000 gallon tanks, each 8 feet in diameter and 32 feet high with
associated pumps (2) and all related piping to effect recirculation,
sampling and transfer of the contents of the tanks to storage or back
to the SDS. The tanks are intended to be used to store processed water
for flushing SDS piping prior to vessel changeout and/or maintenance.
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. Flush water stations and air purge stations are located
within close proximity of all components which may require water flush
or air purge. All flush and purge connections are made via Hansen
quick disconnent couplings.

SDS Interfaces to Other Systems

Electrical
All SDS electric power is tied into the Unit II BOP electrical
systems at distribution panel PDP-6A, which is located at the

347'6" elevation of the Fuel Handling Building.
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1.5.3.2

1.5.3.3

1.5.3.4

1.5.3.5

1.5.3.6

HVAC
The SDS MSA off-gas unit exhaust ducting penetrates the 347'-6"
elevation at an existing penetration. The ducting ties into
existing Fuel Handling Building ventilation ducting immediately
below that penetration at elevation 341'-2".

Demineralized Water

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

Service Air

The service air tie~in to the SDS service air header is at the
plant service air valve, SA-V-154, located adjacent to the
demineralized water system valve addressed in Section 1.5.3.3.
Instrument Air

The SDS instrument air tie-in is at the plant instrument air
valve, IA-V-175, located on the west side of the fuel pool curb.
EPICOR I1

SDS effluent water can be transferred to EPICOR II from either
the Reactor Coolant Bleed Tanks (RCBT) or the Miscellaneous Waste
Holdup Tank (MWHT). The SDS effluent may be directed to either
of these tanks by selecting the appropriate valving on the SDS
transfer line at the 347'6" operating elevation of the Fuel
Handling Building. The SDS interface to the MWHT is through

valve SF-V-234 located under the east curb of the "B'" spent fuel
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1.5.3.7

1.5.3.8

1.6

pool. The SDS interface to the RCBT's is through a spent fuel
cooling line connection in the northeast corner of the cask pit.
This line connects to valve SF~V-158 at the 305' elevation.
Double isolation valves in the SDS transfer lire at the 347'6"
elevation precede the plant isolation valves.

Processed Water Storage Tanks (PWST)

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

WG-P-1 and Surface Suction Pumps

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

Apendix 12 of this document.

System Design Requirements

1.6.1 General Design Requirements
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1.6.1.1

1.6.1.2

1.6.1.3

1.6.1.4

1.6.1.4.1

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 U.S.N.R.C. Code Guide 8.10
1.6.1.1.5 U.S. Code of Federal Regulations 10CFR20 App. B
1.6.1.1.6 U.S. Code of Federal Regulations 10CFR50

as imposed by Reg. Guide 1.143
1.6.1.1.7 U.S.N.R.C. Reg. Guide 1.21 June 1974
The process shall function in such a manner as to limit releases
to the enviroment and limit plant personnel exposures levels to
levels which are "as low as is reasonably achievable" in
accordance with 10CFR Part 50, 10CFR Part 20, Regulatory Guide
8.8 and ™1 II Recovery Technical Specifications.
Systen performance shall oeet or exceed the decontamination
factors presented in Table 8 of this document. The process
provides the flexibility to accommodate variances in influent
isotopic inventory by varying the filtration techniques and ion
exchange media.
Capacity
The processing rate through the filters shall be 10 to 30 gpm.
Filters are designed for operation with up to 20 psiAP above

normal system operating pressure.
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1.6.1.4.2

1.6.1.4.3

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

Storage capacity of spent vessels is 60 vessels (not including

the processing stations).

1.6.2 Process Piping Design Requirements

1.6.2.1

1.6.2.2

1.6.2.3

1.6.2.4

Piping is designed to ANSI B3l.1 in accordance with the
requirements of Regulatory Guide 1.143. Welded construction has
been utilized to the maximum extent possible with butt welding
utilized in higher anticipated radiation level areas to minimize
“erud" traps.

The piping system has been designed for 150 psi 100°F service and
utilizes schedule 40, type 304 stainless steel pipe and fittings.
All instrument tubing systems communicating with process media
utilize type 304 welded stainless steel tubing and fitting.
Process instrumentation generally is not fitted with isolation
block valves as the instrumentation is de;igned 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.
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1.6.2.5

1.6.2.6

1.6.2.7

1.6.3

1.6.3.1

1.6.3.1.1

1.6.3.2

1.6.3.3

1.6.3.4

Valving in the process stream is contained in enclosed, shielded
manifold boxes which are tied into the off gas handling unit and
are self draining. Shielded access ports in the box are provided
for inspection and maintenance of the valves. Valves are
operated remotely utilizing reach rods which extend through the
shielding plugs. Process valving is of the top entry type to
facilitate maintenance and repair.

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

Piping runs which are not submerged or are not contained in
manifold box are shielded a; necessary to yield maximum exposure
rates of 1 mr/hr general areas. In service radiation surveys
will be conducted to insure that these limits are met and
maintained.

Ion Exchange Vessel and Filter Vessel Requirements

Vessels are designed, fabricated and tested to the ASME Boiler
and Pressure Vessel Code, Section VIII, Division 1, 1977 addendum
through Winter ‘78,

The high integrity type 316L vessels will also be code stamped.
Filter vessels and lower activity ion exchange vessels are
designed to 150 psi, 100°F using type 304 stainless steel.
Zeolite ion exchange vessels are designed to 350 psig, 400°F
using type 316L stainless steel.

Zeolite vestels are designed to allow ease of removal of ion

exchange media for future disposal.
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1.6.3.5

1.6.4

1.6.4.1

All vessels utilize Hanson quick disconnect fitting to allow

remote connection and disconnection.

Monitor Tank Requirements

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

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

2.1 Components

2.1.1 Submerged Demineralization System Pumps

2.1.1.1 Submerged S.D.S. Feed Pump (CN-P-IX0l). The feed pump

(CN-P-1X01) is located in the standpipe (WG-U-2) associated with
the four 15,000 gallon waste storage tanks (located in the Unit
€2 "A" fuel pool). It provides the capability to transfer liquid
w.ste from the upper level waste storage tanks (WG-T-2A through
2D), through the SDS System for processing.

The pump is provided with a recirculation line, e;uipped with an
orifice, which prevents inadvertent operation of the pump at a
shutoff head. The recirculation line taps off of the pump
discharge line in the feed pump manifold, and empties back into
the twelve inch standpipe. The flow orifice provides for
recirculation flowrate of 15 gpm at a 208 foot head.

The pump is a submersible centrifugal Goulds pump with a capacity
of 30 gpm at 200 ft. total dynamic head. A pressure gage,
temperature element and flow meter are installed on the pump
discharge piping to provide a means of monitoring pump
performance.

The feed pump motor is rated at five HP and is powered from a 480
VAC MCC panel (PDP-6A). The pump is controlled from a local
control panel located near the feed pump standpipe (WG-U-2),
above the "A" fuel pool. Pump operation is controlled with a
start pushbutton, a stop pushbotton, and an auto/hand switch, all

located on the local control panel. The start and stop
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2.1.1.2

2.1.1.3

pushbuttons control pump operation when the auto/hand switch is
in either position. When the auto/hand switch is in auto, a low
level switch which senses standpipe level, will stop the feed
pump on a low level in the standpipe (WG-U-2).

Monitor Tank Transfer Pumps (PlA & P1B)

These pumps are two identical, electrical, double mechanical seal
centrifugal Goulds pumps arranged in parallel. The system is
designed to operate using one pump, the second pump is an
installed spare. The pumps provide the capability to transfer
processed water to either the 12' standpipe (WG-U-2) for
reprocessing, the influent to Epicor II system or the SDS flush
header. In addition the pump discharge can be directed back to
the monitor tanks which allows these contents to be recirculated
prior to chemical analysis and sampling. The pump is a Goulds
double mechanical seal, centrifugal pump rated at 50 GPM with a
total dynamic head of 111 feet.

Pump operation is controlled by start/stop pushbuttons located
locally at the pump starter on the 305' elevation and remotely in
control panel (SDS-LCPl) 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-VA04)

This pump, during normal operation, will automatically maintain

the level in the off gas separator tank within a preset band (78"
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2.1.1.4

to 12"). In an automatic mode, pump operation will be controlled
by an electrical switch associated with the off gas separator
tank level indicator. The switch energizes the pump motor
controller when the tank level reaches 6'6". The pump then
operates, removing the separator tank contents, until the tank
level reaches twelve 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 feed tank
standpipe (WG-U-2) for processing through the Submerged
Demineralizer System.

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 spent
fuel pool surge tank.

The control panel for the pump is mounted on a skid located above
the surge tank. An on/off/auto switch is provided on the panel
to allow manual operation of the pump. During normal operation,
the switch will be placed in the automatic position. The pump is
powered from the SDS power panel (PDP-6A).

Off Gas Blower (CN-E-VAOS5)

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
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2.1.1.5

the system design pressure. The off gas blower is designed to
maintain a nominal differential pressure in the off gas header of
12" of water vacuum with a dirty prefilter, with 2" of water losr
in the HEPA filters. The off gas blower is a ten inch, radial
flow, centrifugal type with single inlet unit. Suction and
discharge pressure gages are provided to monitor blower
performance. The motor is a 5 HP., 460 volts, 3 phase, 60 Hz
unit powered from the SDS 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 pump is controlled with
start stop pushbuttons located next to the off gas blower.

Leakage Containment System Pump (CN-P-LC06)

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
set of ion exchangers and then to the fuel pool. Post filter
flush water is also directed to the leakage containment boxes.
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 a common header
containing throttling valves which, through the use of manometers

located on the ion exchange rack operators platform where the
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2.1.1.6

remote valve reach rods are also located, allow the flow through

each containment box to be throttled to 10 gpm per box. The
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.

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

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

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

The sump pumps are identical nutating pumps with a capacity of
0.50 gpm at Bl feet of dynamic head.

The pumps will be operated automatically to maintain level in
these sumps within a preset band. This is accomplished 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 will be powered from panel MP-CN-1 which also

has a breaker to allow them to be de-energized manually.

2.1.2 Submerged Demineralization System Tanks

2.1.2.1

Off Gas Separator Tank (CN-T-VA02)

The moisture separator tank provides the capability of removing
large amounts of liquid from ventilation and drainage lines

associated with the Submerged Demineralization System. Drain
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lines throughout the SDS (except for the monitor tanks, the feed
manifold and components discussed in 2.1.1.6 above which have a
separate drain arrangement) combine into a common drain header
that empties directly into the moisture separator tank.
Ventilation lines from various SDS components combine to join a
common header. Just before this header runs into the off gas
filtration unit, it forms a water trap which collects moisture
from the ventilation exhaust and drains it into the off gas
moisture separator tank. 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 back to the off gas header, just
downstream of the moisture trap mentioned above. A demister
assembly is located in the top of the tank to remove moisture
from the tank's ventilated gases. The demister assembly has been
tested in accordance with USAEC report MSAR-61-45. It will be
capable of removing 99 percent of all free droplets of water,
down to one micron in diameter, without any visible carryover.

A three inch drainline runs from the bottom of the tank to the
off gas hottoms pump standpipe (CN-U-VAOl). The standpipe is 16
inches in diameter and 16 feet long. It houses the off gas
bottoms pump (CN-P-VA04).

The separator tank has a Barton type level instrument assuciated
with it. The meter reads from zero percent to 100 percent full

scale. The instrument also has a level control switch, which
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2.1.2.2

controls off gas bottoms pump operation, and a high level switch,
which activates an alarm on high tank levels.

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

SDS-T-1B)

There are two 12,000 gallon tanks designed for collection and
temporary storage of liquids that have been processed through the
Submerged Demineralizer System. The monitor tanks are intended
to be utilized as a storage location for flush water for the

SDS. The monitor tanks have been designed to perform the
function described in Appendix 14 and may be utilized when
processing requirements necessitate. In this mode the liquids
are stored in the tanks until an accurate sample of the tanks
contents are analyzed, and the disposition (based on sample
results) of the processeu liquid is determined. Based on the
sample results, the contents may be discharged to: 1) the feed
puomp standpipe (WG-U-2), 2) to TMI processed water storage tanks,
3) to the SDS flush water supply header or &) to the Epicor I1I
System via the MWHT or the RCBT's.

Process liquid, meeting the required radionuclide concentration
levels, will be discharged to TMI process water storage tanks for
future disposition.

Liquid not meeting the imposed requirements will be reprocessed
through the Epicor II System, if it is determined that this
system alone can reduce the activity levels sufficiently.

If activity levels are too high for the Epicor II System, the
liquid will be pumped back to the feed pump standpipe for

reprocessing through the SDS.
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The caiks are vertically mounted, stainless steel tanks, located
in the northwest cormer 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 1.1643.

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 liquid flow when the level detector, associated with the
tank, senses a high level.

Associated with each tank 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 level and to stop
the monitor tank transfer pump on low level. In addition, these
signals also feed the SDS alarm panel to alert the operator 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 up

simultaneous, independent recirculation of both tanks.
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2.1.3 Filtration/Demineralization Units

2.1.3.1

Submerged Demineralizer System Prefilter

The prefilter is the first process vessel of the Submerged
Demineralizer System. The prefilter is used to remove debris and
suspended solids (greater than 125 microns in size) from the
untreated radioactive waste water.

The prefilter unit is a stainless steel, type 304, vessel, with
approximately 10 cubic feet of volume. The vessel, including the
male half of the quick disconnect, is 4 feet, S 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 area, constructed of 16 gage
perforated plate. This cylindrical column constitutes the
initial filtering unit of the prefilter vessel. The inlet nozzle
consists of an open ended pipe equipped with (2) two internal
ball check valves. The nozzle is located outside of the enclosed
area, between the perforated p}ute and the prefilter vessel

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

disconnected from the process stream.
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2.1.3.2

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 a dewatering leg and
a vent nozzle. The dewatering leg consists of a 1/2 inch
stainless steel pipe, extending from the bottom center of the
filter, around the outside of the perforated plate, and out the
top of the vessel. It terminates with the male half of a Hansen
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.

Pressure instruments have been installed in the system to monitor
filter performance. There are pressure gages located on the
influent and effluent lines to allow the operator to monitor the
pressure that the filter is subjected to and to monitor the
pressure drop across the filter. At a differential pressure of
20 psig above normal clean filter operating pressure the filter
i8 considered loaded, and will be changed-out.

Submerged Demineralization System Final Filter

The final filter is the second mechanical filtration unit in the
SDS. The filter is used to remove any suspended solids (greater

than 10 microns in size) from the contaminated waste water. In
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the system, the final filter is located on the effluent side of
the prefilter.

The final filter vessel shell is identical to the 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 concentric circles of '"Cuno"
filters totaling thirty cartridges. The cartridges are mounted
in the final filter in the same manner as they are mounted in the
prefilter. A spring on the bottom seals the "cuno" filter
against the effluent header nozzles.

The final filter inlet nozzle is a short nipple with the male
half of a Hansen quick disconnect welded to it. The other end of
the nipple is welded around an opening in the top of the vessel.
The filter vent nozzle is constructed the same as the 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 disconnect. The dewatering leg is a 1/2 inch
pipe which runs from the bottom center of the vessel, up through
the vessel, 8 inches from the vessel centerline. The line
penetrates the top of the vessel, and ends with a msle quick

disconnect.
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2.1.3.3

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.

Both the prefilter and the final filter, when installed in the
system, will set inside a secondary containment located
undervater at the south end of the "B' fuel pool. The purpose of
the secondary containment is Eo collect any lz2akage which might
be present from the fittings associated with the vessel, and to
provide support for the filter vessel.

Pressure inatrumenés have been installed in the system to monitor
filter performance. There are pressure gages located on the
influent and effluent lines to allow the operator to monitor the
pressure the filter is subjected to, and the pressure drop across
the filter. At a differential pressure of 20 psig above normal
clean filter operating pressure, the filter is considered loaded
and will be changed-out.

Leakage Containment Ion Exchange Vessels

Leakage containment ion exchange beds are contained in a standard
vessel, identical in size to the filtration unit vessels, (4
feet, 5 1/2 inches in height and 2 feet in diameter).

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

three inch fitting with a screwed pipe cape closure.




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 & 12 inch
diameter ring, located horizontally near the top of the vessel.
There are six 5/16 inch diameter holes drilled through the bottom
of the ring. The holes are covered by a one inch long 3/4 inch
diameter, .007 inch screen cup (Johnson screen), which is welded
around the hole.

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 resin
retaining device.

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

The fourth nozzle on the vessel is used as an access opening. It
i8 a three inch nozzle welded around an opening in the top of the
vessel. The nipple is capped with & three inch screwed pipe cap.
The influent water enters the vessel through the inlet nozzle.
Water sprays out into the ion exchange 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.
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The leakage containment ion exchangers will also be enclosed by a
secondary containment, however, the containments will not have
covers on them }ike the zeolite vessel containments. They will
be located at the center of the north end of the "B" fuel pool.
The ion exchange vessels are provided with pressure gages on the
influent and effluent lines. The gages 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.

2.1.3.6 Zeolite Ion Exchange Vessels

Zeolite ion exchange beds are 4 feet, 5 1/2 inches in height and
2 feet in diameter. These vessels are high integrity 3166
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 head. 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
ficting. The other two are 3 inches (nominal pipe size) and
closed with standard, gasketed bolt-on flanges,

The inlet nozzle is a short nipple extending from the Hansen
coupling into the vessel then leading to a spider-type inlet
spray header. There are four spray outlets each terminating in a
3" 0D Johnson screen, 1 1/2 inches in length with a gap size of
0.00€ inches. At the inlet to each screen a 0.32 inch drilled

passage assures the proper distributing at each outlet.
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The vent nozzle is a short 1 1/2 inch (NPS) nipple extending

through the top of the vessel. A three inch diameter, .007 inch
screen cup is welded around the pipe on the inside of the vessel
as a resin retaining measure and the outside end is provided with
a l 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 extends from 1/8 inch from the bottom of the liner,
through an inverted 6 inch 00 Johnson screen (0.007 gap) to mate
with the hose. The screen is welded to the cutlet pipe segment
and the vessel head to form a sealed area and thus act as a resin
retainer to prevent zeolite escape from the bed.

The two 3 inch nozzles on the vessel head are used for general
vessel access and loading and unloading the zeolite media. Each
is constructed of a short 3 inch schedule 160 pipe welded to the
vessel head and provided with a standard ANSI flanged closure.
Each blind flange is drilled and tapped for a 1/4 inch NPT vent
connection, if required. 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.
Zeolite vessels will be located (when installed in the system) in
secondary containments that are the same as those used with the

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

pool.

2.1.4 Containment Manifolds

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 which is housed in a shielded, ventilated containment.
This manifold is located on the cask support platform at the
south end of the "B" fuel pool.

The containment is 3 feet, 6 inches wide, 6 feet 10 inches long
and 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~FL06, activate the local
alarm and initiate sump pump 527-G-07, which pumps the water back
to the WG-U-2 standpipe. The containment box is ventilated and
maintained at a negative pressure by the SDS Off Gas System. The
intake and exhaust connections are 2 inch lines located at
opposite sides of the containment box. Access ports are provided
for maintenance of the valves and instruments and are shielded
with lead blocks. Valve operation will be performed using valve

extensions which protrude through the top shield.
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2.1.4.2

Feed Pump Manifold Containment

Valves, piping, and instruments associated with the feed pump are
housed in a ventilated containment. This manifold is located in
the northwest corner of the "A" fuel pool, next to the waste
storage tank standpipe (WG-U-2).

The containment is approximately 4 feet 9 inches long, 2 feet 2
inches wide, and 1 feet 9 inches deep. 1t is constructed of 3/16
inch stainless steel plates and support frames. Lead shielding
is provided on the sides of the containment. A carbon-steel
block, 5 inches thich, 4 feet 9 inches long, and 2 feet 2 inches
wide, is used as a top and shield for the containment. Six inch
diameter access holes are provided through the top of the
containment for maintenance of the valves and instruments. Valve
operation will be performed using valve extensions which protrude
through the top shield. The valve reach rod extensions utilize
lead collars under the lead block which cover the six inch
diameter access holes. This feature prevents radiation streaming
at the valve stems. Ventilation intake and exhaust lines are
provided at opposite ends of the containment. The containment is
ventilated and maintained at a negative pressure by the SDS off
gas system. The bottom of the containment is sloped to one end
for drainage toward the drain line which gravity drains to the
feed pump standpipe (WG-U-2).

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

operated from this containment.
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2.1.4.3

Ion Exchange Manifold Containment

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

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

The containment is divided into two sections, a high level
section and a low level section. Piping runs and associated
equipment, subjected to waste which ﬁas not been processed
through a zeolite train, are located in the high level area.

The south end of the containment 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 inch thick carbon steel plate covers the low level area and
a five inch thick carbon steel plate covers the high level area.
The sides of the containment are shielded with lead according to

the radiation levels estimated to exist.
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2.1.4.4

The containment is ventilated and maintained at a negative
pressure by the SDS Off Gas System, Liquid leakage and gravity
drains to the moisture separator tank. The air intake nozzle is
located in the low level area, and the exhaust is in the high
level area.

Reactor Coolant System Cleanup Manifold

The RCS cleanup manifold was developed in order to establish
tie-in points in the SDS System which can enable it to process
the Reactor Coolant System via a direct tie-in through mini-decay
heat or another appropriate system. The RCS cleanup manifold is
located on the south-east corner of the 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 SDS Off Gas System, and is pumped to the
WG-U-2 standpipe. The manifold is shielded and the valves are
operated from outside of the containment using valve hand-wheel
extensions. Valve and instrument access holes and valve
extension shielding is accomplished using the techniques

described for the other manifolds.

2.1.5 Off Gas and Liquid 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 normal operation, the off gas heater cycles on and off
automatically to control the air temperature dowmnstream of the

heater at 122°F by means of a temperature element sensor.
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2.1.5.2

A second temperature element is installed at the same location as
the element mentioned above. The second element activates a high
temperature alarm and interrupts power to the heater, if heater
effluent air temperature reaches 200°F.

A temperature indicator is installed on the heater influent

line. It allows the operator to monitor heater differential
temperature and thereby evaluate heater performance. A flow
indicator, also mounted on the heater influent line, allows the
operator to determine whether sufficient air flow exists for
heater operation.

An interlock is installed in the heater controller which prevents
heater operation if the off gas blower circuitry is de-energized.

Off Gas System Filters

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

All four filters are equipped with differential pressure
detectors. These instruments allow the operator to monitor
filter loading, and determine when a filter needs replacing.
DOP test connections are provided on the effluent side of each
filter. All filters will be DOP tested after the off gas
filtering unit is installed in the SDS, and individual filters

will be DOP tested when replaced.
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2.1.6 Major

The roughing filter is a waterproof, fiberglass type filter,
compatible with the air stream. The filter is designed to
withstand a pressure drop of 8 inches W.G., either new, wet or
loaded with dust, for at least 15 minutes without damage. At a
differential pressure of 5 inches W.G. 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 aize. 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 2
differential pressure of 2 inch W.G. the filter will be

replaced. The system also utilizes a charcoal adsorber bed for
the removal of radioactive Iodine.

System Valves

2.1.6.1

Submerged Ion 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 th? high activity area of the
submerged ion exchange manifold containment, at the north end of
the "B" fuel pool.

The valve incorporates an automatic shutdown function to preclude
the consequences of adverse conditions from occuring which might
damage equipment and/or cause injury to personnel. Feed
Isolation Valve (CN-V-IX-24) is controlled from the Feed Shutdown

System Relay Panel (RP-1). The "Auto-Trip" selector switch in
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2.1.6.2

2.1.7

the "Auto" position energizes the Feed Isolation Valve Solenoid
Valve (CN-UY-IX24) admitting air to CN-V-IX24 to open providing a
trip signal is not present. Trip signals from Off-Gas Header
Influent Pressure High High Switch (CN-PISH-VA28) or IX Manifold
General Area Radiation High (CN-RAH-IX03) deenergize CN-UY-1X24
on an adjustable 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-LCOS5) |
deerergize CN-UY-~TX24 on an adjustable 5 to 30 minute 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.

Monitoring Tank Fill Isolation Valves

The Monitor Tank fill isolation valves 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 underwvater, 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. To limit
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exposure during vessel coupling and uncoupling, the system is

also equipped with Hansen quick disconnects atttached to flexible
hoses which allow the operation to be conducted remotely.

The purpose of the dewatering station is to dewater fi*-er and
ion-exchange vessels by the use of air to meet the commercial
low-level waste burial site criteria of being less than one (1)
gallon of free standing water or less than 0.5% of total volume,
whichever is more restrictive.

The dewatering process involves passing a constant air flow of 20
CFM at 40 psig through the spent vessel for a fixed amount of
time. This time interval will be determined from dewatering
measurements conducted on unspent vessels during the functional
test program.

The spent filter and ion-exchange vessels will not be dewatered
until they ace to be moved from the Spent Fuel Pool "B" for
shipment or interim storage elsewhere on Three Mile Island. When
this occurs, they will first be processed by the dewatering
station and then loaded underwater into an appropriate shipping

cask prior to removal from the Spent Fuel Pool.

2.1.8 Remote Operating and Manipulating Tools.

2.1.8.1

Hansen Connect/Disconnect Tools

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

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

1/2" male Hansen attached to the Ion Exchanger or Filter vessel.
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2.1.8.2

2.1.8.2.1

Each vessel has three (3) nozzles associated with SDS operation:
inlet, outlat and off gas, and each nozzle has a separate tool to
connect the appropriate hose to the corresponding vessel nozzle.
The coupling operation is perforwed from approximately twenty
(20) feet away from the vessel from the operators work platform
located at each station. The platforms are located approximately
(2) twa feet above the pool water level. A quarter ton electric
hoist is provided on a monorail overhead for ease of lifting, nﬁd
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 minimal.

The prefilter inlet nozzle diaphragm valve is mounted on the tool
with a reach rod for remote operation. This is provided because
the prefilter inlet Hansen intermals have been removed to
preclude the possibility of solids being trapped in the coupling.
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 Lifting 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 lifting shaft. The hooks are

aligned with the vessei by a guide arm that fits into a notch in
the vessel upper skirt. The tool also has a set of guide arms to

position the vessel properly in the containment box. These arms
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have dissimilar guides that mate with slots in the containment
boxes and storage racks to insure the orientation of the vessel
nozzles is always correct when placed in a contaimment box.

The bottom of the containment boxes also utilize a guide assembly
which mates with the bottom of the vessel to keep the vessel from
rotating or tipping after the handling tool is released.

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

The J-hooks are engaged manually into lifting 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.
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2.1.8.2.2

2.1.8.3

Sbent 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 Cask
for removal from the pool.

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

¢) The J-hooks are engaged and disengaged using air operated
cylinders. The locking mechanism is spring loaded and must
be unlatched manually.

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

assembly when not in use.

Recovery Tool

The recovery tool is fabricated from stainless flanged pipe

sections which serve to allow the length of the tool to be

altered necessary by adding or deleting pipe sections.

The tool is manipulated by the Fuel Handling Building Overhead

Crane or can be sttsched to one of the 1/4 ton hoists located on

each rack for Hansen tool manipulation.

There are three (3) attachments associated with the recovery

tool, two (2) types of J~hooks and a flexible hose handling

attachment,
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2.1.8.4

2.1.8.5

2.1.8.6

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

Moveable Spent Vessel Rack Lifting Device

The moveable spent rack 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
overhead crane and is uaéd to lift and position the four (4)
moveable spent storage racks.

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 in place, the tool

releases and disengages from the plug.

. This tool is manipulated using the Fuel Handling Building

Overhead Crane and is operated manually.

Pressure Instrument Diaphragm Removal Tool

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

replacement.

-52—



2.1.9 Sampling Devices

2.1.9.1

Sampling of the SDS process stream is accomplished by utilizing
three sample boxes. These devices provide central locations
where intermediate and high level radioactive samples can be
taken for evaluating the system performance. They are:

1. Hi Rad Filter Sample Glove Box

2. Hi Rad Feed Sample Box

3. Intermediate Level Sample Glove Box

In addition, samples can also be taken at other SDS locations
which are not part of the process stream and, thus, do not
require special boxes. These locations are:

1. Leakage Containment Pump Area.

2, Honitor Tank Pump Areer.

Process Stream Sampling

The process stream water ia sampled at various stages of
treatment using centralized aample boxes. These sample box
containments are designed to be completely sealed. A negative
pressure between 0.75 and 0.95 inches of water is maintained
inside the sample boxes by the SDS Off-Cas System. Each sample
box is also equipped with a differential pressure gauge and a low
differential pressure alarm. All sample boxes are double wall
construction with lead shot between the walls to provide
shielding during sampling activities or are internally shielded.
Additional lead sheet has been added to the exterior of each box
to further reduce occupational exposures where required. The
sampling boxes and the locations which they monitor in the

process stream are discussed separately below.

- 53 -



2.1.9.1.1

2.1.9.1.2

2.1.9.1.3

Hi Rad Filter Sample Glove Box

This sample box is located on the west wall at the southwest
corner of the "B" Fuel Pool deck. There are two sample points
inside the glove box; the influent of the prefilter and the
effluent of the final filter. These two sample points
incorporate a continuous loop sampling design. Throttling of the
process stream is required using CN-V~FL-3 for the prefilter
influent sample and CN-V-FL-6 for the final filter effluent
sample. To prevent the sample box sump from overflowing, a sump
pump is installed which transfers the waste water to the SDS Feed
Tank Standpipe.

Hi Rad Feed Sample Box

This sample box is located on the surge tank cover at the north
end of the "B" Fuel Pool. The box contains only one sample point
which is used to obtain influent samples to the first zeolite in
each processing train. This information coupled with other data
i8 necessary for calculating the ion exchanger vessel loading and
efficiency. Since flow does not continuously go through the
sample line, it is necessary to recirculate through the lines
prior to taking a sample. The sump in this box is designed to
gravity drain to the off-gas sep;rator 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.
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2.1.9.2

2.1.9.2.1

The samples are taken from the following system points:

l. Train ¢1, Zeolite "A" Effluent.

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

3. Train #1, Zeolite "C" Effluent.

4. Train #2, Zeolite "A" Effluent.

S. 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
posicion, it is necessary to first recirculate process fluid
through the sample line prior to taking a sample. The sump in
this box is designed to gravity drain to the off-gas separator
tank.
Other Sampling
The remaining SDS sample locations, due to the low level of
radioactive water which they handled, do not employ special
shielded samplc boxes. These components are the monitor tanks,
which contain SDS flush 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
operating platform in the north end of the "B" Fuel Pool. Since

the water being processed is pool water and potential leakage
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2.1.9.2.2

from various SDS components, it does not require an enclosed
manifold or special sample box. There are two sample points in
the leakage containment system, the leakage containment ion
exchangers influent and effluent. The influent sample point will
provide an indication of component leakage and the effluent
sample will provide an indication of containment ion exchanger
removal efficiency.

Monitor Tank System

The wonitor tanks and pumps are located in the Fuel Handling
Building Model Room at the 305' elevation. The wonitor tanks are
sampled locally at the discharge of the respective pump. The
wonitor tank contents are recirculated via the pumps through
installed eductors in each tank and then sampled. The sample is
a '"grab sample" taken from a spigot. These tanks will contain

only process water used for flushing SDS components.

2.2 Instruments, Controis, Alams aad Protective Devices

2.2.1

Instrumentaticn 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 Mocitoring Tank Transfer Pumps PlA and P1B,
local Monitor Tank Level Indication SDS-L1-1A and SDS-L1-3A and
SDS Monitor Tank Transfer Pumps Discharge Flowmeter readout.
Radiation wmonitoring is performed at the Radiation Monitoring
Panel (RMP-1) and the packaged Off Gas Radiation Monitor

(Eberline PING-1A). The RMP-1 contains linear ratemeters and a
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multi-point recorder for the seven Beta detectors (CN-RE-IX04,
-LC05,-PMO7,-PM08,-PM09,-PM10, and-PM11) and the two gamma
detectors (CN-RE-IX03 and CN-RE-VA06).

The Beta detectors are G~M tubes monitoring the process water
through teflon tubing windows located in the Beta monitor
manifold. A nylon window ia used on the suction of the
containment water pump and nylon tubing on the exchanger manifold
effluent. The high voltage and 12 VDC required to power these
units is distributed through fan-out connectors in the radiation
monitoring panel. The pulse discriminator output provides a
positive six volt square pulse for every negative input pulse
from the G-M tube that exceeds the discriminator threshold
level. The output of the pulse discriminator is connected to the
input of the linear ratemeter/alarm where it is displayed as a
count-rate. The gamms detectors consist of a G-M tube,
self-contained high voltage power supply, pulse amplifier, low
voltage regulator, and line driver with output to an electronic
readout/alarm channel. CN-RE-IX03 is the area monitor detector
mounted on top of the radiation monitoring panel (RMP-1).
CN-RE-VAO6 is the off-gas detector mounted on the off~-gas header
before the off-gas heater.

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

Measurement of the off-gas effluent beta particulate, iodine 129
and noble gases is accomplished through the packaged PING-1A

sample system. Ambient background radiation is also measured and
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subtracted from the activity in the air measurement providing
higher sensitivity to the radiation level in the process stream.
Sample intake goes through a filter paper on which any
particulate. is deposited, then through a charcoal cartridge which
traps the iodines, then into the gas chamber and is exhausted
back into the off-gas ducting. Local indication and recording
are provided on the PING-1A.

Start/Stop control for the Surface Suction Pump (SWS-P-1) is
located on SDS Control Panel CN-PNL-1 with stop capability at the
local starter. Control for pump WG-P-1 is also located on
CN-PNL-1 with "Remote-Local" selector switch. Filling of the
60,000 gallon tank farm is controlled from CN-PNL-1, where
controls are located for WG-AV-01 and WG-AV-02 as well as various
alarms and digital feed tank farm level indication. Tandem
bubblers provide local feed tank farm level indication. The
open/close/auto switches for WG-AV-0l1 and HG-AV-Oé are located on
CN-PNL-1. Level Switch High (WG-LSH-1) is interlocked with
LOG-AV-02 to close on high level if WG-AV-02 is in the auto
position.

The SDS Feed Pump, (CN-P-1X0l), Off-Gas Bottoms Pump (CN-P-VAO04),
Leakage Containment Pump (CN~P-LC06), and thé MSA Off-Gas Blower
(CN-P-VAOS5) are all controlled from their respective local
starters. The Feed Pump has an "Auto/Manual" key-operated
override switch. In the "Auto" position, low level in the Feed
Standpipe as sensed by CN~LCL-IX10 will deenergize the Feed

Pump. In the "Manual" position, this shutdown is bypassed.
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The Off-Gas Bottoms Pump has an "Auto/Off/On" key-operated

selector switch. In "Auto", CN-LC-VAO3 will function to start
the pump on high level in the Off-Gas Separator and stop the pump
on low level.

The MSA 0ff-Gas Blower and Leakage Containment pumps have simple
"Start/Stop" push buttons.

The feed pump discharge flow is measured and totalized by
CN-FQI-IX0l which is a vortex shedding type flowmeter with
totalizer. It then passes the Feed Isolation Valve (CN-V-1X24)
which 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 Valve (CN-UY-IX24)
admitting air to CN-V-1X24 to open providing a trip signal is not
present. Trip signals from Off-Gas Header Influent Pressure High
High Switch (CN-PISH-VA28) or IX Manifold General Area Radiation
High (CN-RAli-I1X03) deenergize CN-UY-IX24 on a 5 to 50 second time
delay. Trip signals from IX Manifold Effluent in Line Radiation
High (CN-RSH-1X04) or Leakage Containment System Influent
Radiation High (CN-RSH-LCOS5) deenergize CN-UY-IX24 on a 5 to 30
minute time delay. Instantaneous closure is affected by placing
the "Auto-Trip'" selector switch in the "Trip" position.
Downstream of CN-V-1X24 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
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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 feed manifold (CN-TI-FXOl)
and in the RCS cleanup manifold (CN-T1-RC07). Measurement is
made with thermocouples with hot junctions welded to the feed
lines. The thermocouple is cgnnected directly to the input of a
digital readout temperature indicator. The indicator and housing
are on a support stand mounted on top of the manifold.

The SDS System is fiushed using deionized or low activity
processed water whose flow is measured through a nutating disc
positive displacement flowmeter coupled to a batch
register/controller CN-FQIC-DW22. The register reads out in
total gallons. The flow is controlled with the off-on action of
solenoid valve CN-V-DW-339.

The system is started by setting the total gallons desired with
the dial on the batch register and pressing the start button.
This will energize CN-V-DW39 allowing water to flow through the
meter. The register will count down the gallons of water to zero
vhere it will de-energize CN-V-DW-339, shutting off water flow.
The Leakage Containment System surrounding all of the Ion
Exchangers, Pre and Final Filters has 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.
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An Off-Gas System maintains a negative pressure on the five SDS

manifolds and three sampling glove boxes. Each manifold or glove
box as well as the Off-Gas Header Influent has a Pressure
Differential Indicator/Switch. Pressure differential is sensed
through a 1/4-inch pipe nipple and 3/8-inch 0.D. tubing connected
to the low pressure side of a pressure differential
indicator/switch (high pressure side vented to atmosphere). The
sensed pressure differential is indicated on a 0 to 1 inch of
water scale (0 to 15 inches of water on the Off-Gas Header
Influent). A low pressure (high vacuum) switch actuates a local
audible horn at .25 inches of water for the filter, feed and RCS
manifolds and the Hi Rad Filter Sample GClove Box. A remote alamm
and flashing alarm window on Annunicator Panel No. 1 is actuated
by low pressue switches at .25 inches of water for the Ion
Exchangers and Beta Monitor Manifolds and the Hi Rad Feed and
Intermediate Sample Clove Boxes. The Off-Gas Header Influent
Presure High Switch actuates a remote alarm and flashing alam
vindow on Annunicator Panel No. 1.

The Off-Gas Filtration unit has a 9 K¥ heater on the inlet sized
to dehumidify air from 1002 to less than 702 relative humidity at
rated flow. The heater has an on-off controller with temperature
indication from a thermocouple mounted near the heater.
Protective thermodiscs de-energize the heater at 285°F and 320°F

as does a fan interlock, should the off-gas blower be secured or
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a loss of power occur. The off-gas blower is started and stopped
through a local controller. Filter differential pressures, inlet
and outlet temperatures, flow indication, and inlet and outlet
pressure indication are provided locally.

The controls and instrumentation of the SDS Monitor Tanks congist
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
Building or remotely at the SDS Feed and Monitor Tank Panel
(SDS-LCP1) on the 347'6" elevation. Run/Stop indication is
provided both locally and remotely. A selector switch permits
the operator to choose the correct monitor ta;k/transfer pump
alignment which in turn aligns the appropriate tank's low-level
switch to trip the pump.

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

SDS Monitor Tank Inlet Valves SDS-VO02A and B are controlleé from
SDS-LCPl. The valves close automatically on a high level in
their respective tanks. The valves can only be opened if the
high level alarm has cleared.

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

three (3) sampling glove boxes.
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2.2.2 Alarms

Annunicator panel No. 1

All field contacts are closed during normal operation and will
open for alarm condition. The alarms work as follows:

A sensing voltage of 120 VAC is nppliéd through the individual
annunicator points via a field contact. Opening of the field
contact (signaling an alarm condition) will remove the 120 VAC
causing that point-light to flanh.nnd 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
annunicator point is then reset for another sequence. Depressing
“Lamp Test" push button will illuminate all point lights.

Annunciator Panel No. 1 includes the following alarm points:

ALARM ACTUATED BY
l. Feed Valve Closed
2. Exchanger Manifold Low Diff. Pressure CN-DPSL-VA04
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-VA28
6. Beta Monitor Manifold Low Diff. Pressure CN-DPSL-VA10
7. Inter-Rad Samples Low Diff. Pressure CN-DPSL-VAO9
8. Off Gas Filter Unit High Temperature CN-TSH-VAO4
9. Off Gas Separator High Level CN-LSH-VAO3
10. SDS Monitor Tank T-1A Level Hi/Lo SDS-LSHL-1
11. SDS Monitor Tank T-1B Level Hi/Lo SDS~LSHL-3
12. Leakage Containment Pump Low Pressure CN-PSL-LC17
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SDS Control Panel (CN-PNL-1)

The SDS Control Panel alarma function in an identical way to
Annunicator Panel No. l. SDS Control Panel CN-PNL-1 includes the

following alarm points:

ALARM ACTUATED BY
l. Lower Waste Storage Tanka Level Hi WG-LSH-3
2. Upper Waste Storage Tanks Level Hi Hi WG-LSH-1
3. Pump WG-P-1 Seal Leakage WG-PS-17
4. Pump WG-P-1 Flow Outlet Temp Hi WG-TSH-15
5. Upper Waste Storage Tanks Level Hi WG-LSH~-1A

Radiation Monitoring Panel

The Radiation Monitoring Panel Common Alarm (CN~RAH-IX04) is
located on top of the Panel. It consists of a bell alarm, alamm
light and a silence and test pushbutton. The alarm is actuated
when the field contacts open (deenergized state) from the

following alarm points:

ALARM ACTUATED BY
l. IX Manifold General Area Rad. Hi CN=-RSH-IX03
2. Off Gas Header Influent Rad. Hi CN-RSH-VAO06
3. "A" Zeolite Beds Effluent Rad. Hi CN-RSH-~-PM07
4. "B" Zeolite Beds Effluent Rad. Hi CN-RSH-PMO08
5. '"C" Zeolite Beds Effluent Rsd. Hi CN-RSH-PM09
6. Cation Beds Influent Rad. Hi CN~-RSH-PM10
7. Cation Beds Effluent Rad. Hi CN-RSH=-PM11
8. Leakage Containment System Influent Rad. Hi  CN-RSH-LCO5
9. IX Manifold Effluent in Line Rad. Hi CN-RSH-1LX0%

Off Gas Sampler

The Off Gas Sampler contains Alert and High Level Alarm and
Normal light. The Alert and High Alarms have identical circuits
with adjustable trip points and inputs from the Particulate,

Iodine and Gaseous readouts. Exceeding the trip point energizes
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the lamp on the front panel and changes the state of the alarm
relay. Relay logic is reversible and alarms may be locking or
non-locking, selectable by intermal switches. The reset of a
locked alarm is accomplished by pushing the lit alarm light. In
addition to the above, the High Alarms activate a1 flashing light
and sound a bell.

The Off Gas Sampler contains the following alarm points:

ALARM ACTUATED BY
1. Off Gas Particulate Sample Rad. Hi CN-RSH-VA12
2. Off Gas Charcoal Sampler Rad. Hi CN-RSH-VA13
3. Off Gas lIon Chamber Sampler Rad. Hi CN-RSH-VA14

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

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

Local Annunicators

Local annunicators with audible horms include the following alarm

points:

ALARM ACTUATED BY
l. Filter Manifold Containment DP Lo CN-DPSL-VAOL
2. Hi Rad. Filter Sample Box DP Lo CN-DPSL-VAOQ2
3. Feed Manifold Containment DP Lo CN-DPSL-VAO3
4. RCS Manifold Containment DP Lo CN-DPSL-VA12
5. Filter Manifold Containment Sump Level Hi CN-LS-FLO6
6. Hi Rad Filter Sample Glove Box Sump Level Hi CN-LSH-SAO7
7. RCS Manifold Containment Sump Level Hi CN-LSH-RC09

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

applied through field contact.
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Opening of the field contact (signaling an alarm condition) will
interrupt the 120 VAC causing the annunicator buliseye light to
flash and sounding an audible horn. Depressing the
“Silence/Test" push button will silence the horn and change the
light to a steady-on condition. Closing the field contact
(process return to normal) will turn off the light. The
annunicator point is then 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 are
electrically interlocked to ensure that both cannot be opened at
the same time.

Associated with the valve is an (open/close) hand switch
providing the electrical interlock with the other valve permits,
and the tank level is not high, each iulet 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 tank level is

high.




3.0
3.1

3.1.1

3.1.2

Submerged Demineralizer System Modes of Operation

Off Cas System
System Start-Up

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

System Operation

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

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

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

sepsrator tank level should be monitored more frequently.
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3.1.3 System Shutdown

3.2

3.2.1

3.2.2

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

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

Feed Tank Filling Operation

Fill Operation Start-Up

The feed tank filling operation involves SDS, the feed tank system and
THI-2 equipment. Prior to system operation, system operators will be
required to have in operation.the SDS Off Gas System and the Leakage
Containment System.

These support systems must be in operation at the onset of and
throughout the duration of, the fill operation. After system operators
have completed the line up to fill the feed tanks, they will start the
temporary surface suction pump, or the WG~P-1 pump or the waste
transfer pumps, and commence filling these tanks. Initially, all
system parameters will be continuously monitored until proper operation
of the system has been verified.

Normal Operation

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

through the Submerged Demineralizer System.
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System parameters will be periodically monitored while filling the feed

tanks. SDS filters will be replaced if instruments indicate they are
expended. Changing out a filter requires the filling operation to be
secured.

Periodic sampling will be performed to provide an indication of the
approximate chemical and radionuclide.con:ent of the liquid stored in
the tanks, and an indication of the performance and loading of the
filters.

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

3.2.3 Securing the Filling Operation

When the feed tanks have been filled to the desired level, (50,000
gallons) the operators will secure the temporary surface suction pump,
WG-P-1 or the waste transfer pump.

3.3 Processing the Filtered Water

3.3.1 Processing System Start Up

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

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

=260i=



3.3.2

3.3.3

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

System sampling will be performed iwmvediately after start-up to verify
expected system performance. During initial operation data will be
recorded from all system instrumentation to eatablish baseline data
points, for future reference and aystem trouble shooting. When
sufficient operating experience has been gained, the data points
necessary to support the Process Control Program will be recorded each
shife.

Processing System Operation

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 aystem as described in
previous chapters to monitor system parameters. Operators will insure
that proper system flow rates are maintained.

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

Processing System Shutdown

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

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

header.
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3.4

3.4.1

3.4.2

3.4.3

Special Evolutions

Cation Vessel Change Out

Replacement of a vessel located in the forth (4) exchange position does
not dictate 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 vessel is installed in its place.

Leakage Containment Ion Exchanger Vessel Replacement

There are two leakage containment ion exchangers arranged in parallel
in the system. Both ion exchangers are in service simultaneously.

When it is determined that the ion exchangers must be replaced, one
vessel will be placed in standby service and the remaining spent vessel
will be utilized to perform the decontamination function while the
standby vessel is replaced. When this evolution is complete the new
vessel will be placed in service and the second vessel will be placed
in standby and subsequently replaced. After both vessel have been
replaced the system will be returned to normal operation utilizing both
vessels. The standby vessel is used in order to eliminate the need to
secure the process evolution due to leakége containment vessel
replacement.

Ventilation Filter Replacement

When a ventilation filter requires replacement, the Submerged
Demineralization System will be shutdown. After a suitable period, the

Ventilation System will be shutdown and the filter replaced.
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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 I1 Control Room notified. Appropriate radiation control
procedures will be instituted.

Transfer of Water from SDS to EPICOR 11

There are three major pathways available for the SDS effluent to be
transferred.

The pathways to WDL-T-1A, 1B, and 1G (Reactor Coolant Bleed Holdup

Tanks) will represent the predominant method for transferring SDS

effluent. This scheme uses existing piping on the 347' elevation of
the Fuel Handling Building to transfer water through the Spent Fuel
Cooling System to the Radwaste Disposal System. In the Radwaste
Disposal System, the effluent can be directed to the Reactor Coolant
Bleed Holdup Tanks for eventual EPICOR II processing or for transfer to
other locations within the plant.

Another pathway, which utilizes the submersible pump connection on the
347' level of the Fuel Handling Building, leads directly to WDL-T-2
(Miscellaneous Waste Holdup Tank). From this tank, the water can be
directed to EPICOR II for processing or to other locations within the
plant. This particular pathway presents the possibility of using the
Miscellaneous Waste Holdup Tank as surge capacity between SDS and
EPICOR II for direct series processing. WDL-T-2 represents
approximately 19,000 gallons of surge capacity which would allow SDS to

run a maximum of 33 hours (at 10 GPM) while EPICOR II is shut down for

liner change out or for maintenance.




The third pathway is the line to the Monitor Tank System although it is

not intended to use the Monitor Tanks to receive SDS effluent. This
system is capable of collecting and monitoring decontaminated liquid
effluent from the SDS and transferring it to the Processed Water
Storage Tanks or back 7o SDS for recycle of the water through the
aystem. The Moniter Tank System is intended to be used as a source of

flush water for the SDS.
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Source Tank

WDL-T-1A, 1B, 1C

WDL-T-2

SDS-T-1A, 1B
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Receiving Tank

EPICOR I1
WDL-T-2

DH-T-1

Unit I Tanks
MDCT

WDL-T-1A, 1B, 1C

Tank Farm

EPICOR I1
WDL-T-1A, 1B, 1C
Unit I Tanks
WDL-T-5
WDL-T-8A, 8B

Tank Famm

PW-T-1, 2

SDS Recycle

SDS Flush
WDL-T-1A, 1B, 1C

WDL-T-2



3.6

3.6.1

3.6.2

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.
Thes2 manpower levels are subject to change as a result of lessons
learned from the initial operation of the system.

System Qutages

During outages, the system will be routinely surveyed by at least one

operator and one health physics technician.
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4.2

6.2.1

4.2.1.1

Abnormal Operating Conditions and Emergency Events

Types of Events Considered

Design and operating parameters of the SDS have included consideration

of abnormal operating conditions and emergency events which might
arise. The following are noted as situations which may occur:

Abnormal Operating Conditions

Loss of SDS O0ff-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 Speqt Fuel Pool
Cask Drop

Man in the Spent Fuel Pool

Abnormal Operating Conditions

Loss of SDS Off-Gas System

Design Criteria to Mitigate Eff--ts

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 has been incorporated to enable control over

the possible generation of airborne radionuclide particulates and

gases.

- 76 -



4.2.1.2

Response
Upon loss of the SDS Off-Gas System, the SDS will be shut down

and ita components isolated until the off gas system is restored
to service. The Unit II Control Room will be notified
immediately. Any unnecessary personnel 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

4.2.2.1

Design Criteria to Mitigate Effects

The SDS has been designed to minimize the possibility of
leakage. Metallic piping has been designed and fabricated using
all welded construction; flanges are not used. Process
components, the ion exchange vessels, are located within
containment enclosures to restrict the spread of radioactive
contamination within the Spent Fuel Pool in the event that a
Hansen coupling to a vessel should leak. Valve enclosures are
drained to the off-gas separator to control radioactive liquids
should a valve leak occur; airborne radioactive contamination is
controlled by ventilating the valve enclosures to the off-gas
system. Area radiation monitors will provide indication and

alarm of increases in the general area radiation levels.
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4.2.2.2

Response

If a leak in the: submerged piping of the SDS is either detected
or suspected, the processing operations will be suspended. The
Unit II Control Room will be notified immediately. Area
radiation monitoring, in addition to the monitoring in place,
will commence. Continuous air samples will be taken to determine
the existence of increased airborne radiation levels. Should it
be necessary, personnel will be evacuated from the area.
Causative factors will be defined; corrective action will be

planned and implemented.

4.2.3 Loss of Instrument Air

4.2.3.1

Design Criteria to Mitigate Effects

CN-V-IX-24 automatically shuts upon loss of instrument air
causing termination of the feed to SDS.

Response

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

implemented to correct the causative factor.

4.2.4 Loss of Electric Power

4.2.4.1

4.2.4.2

Design Criteria to Mitigate Effects

Upon loss of electric power SDS processing will be automatically
terminated; feed pump operation will be terminated, off-gas
svstem operation will be terminated, CN-V-IX-24 will close.
Response

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

off-gas asystem.
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6.3 Emergencv Events
4.3.1 Fire
4.3.1.1 Design Criteria to Mitigate Effects

6.3.1.2

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.

Response

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

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

be assembled.

4.3.2 Vessel Drop in the Spent Fuel Pool

4.3.2.1

Design Criteria to Mitigate Effects

SDS vessel handling will be done onlv underwater. Movement of
the vessels will occur under stringent observation of operators.
The SDS vessels have been designed with suffic{ent strength to
discourage rupture if dropped within the pool. If component
(vessel or piping) damage were to occur, such that small amounts
of radioactive water is released to the Spent Fuel Pool, the pool
and its cleanup systems will limit dispersal of radionuclides and
provide cleanup capability for the contaminated pool water.

Crane operators will receive training prior to handling the spent

vessels.
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6.3.2.2

4.3.3

4.3.3.1

Response

SDS processin® operations will be terminated. The operator will
icmediately notify the Unit II Control Room in the event of a
dropped vessel. An iwmediate 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.

Cask Drop

Cask drop analysis is provided in the SDS TER, Section 7.5. This

analysis yields 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 ccmpromiased.

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 critical plant hardware.

- 80 -



4.3.3.2

Response

SDS processing operations will be terminated. All unnecessary
personnel will be immediately evacuated from the area in order to
minimize personnel exposure. Any injured personnel will be
removed from the area via proper emergency techniques. The Unit
1 and Unit Il Control Rooms shall then he notified, in addition
to Health Physics personnel. The Control Room will periodically
announce that unnecessary personnel are to remain clear of the
accident site. Once the damage and/or danger is assessed,

fol low-up actions will be initiated to recover from the effects

of this accident.

4.3.4 Man in the "B" Spent Fuel Pool

64.3.4.1

6.3.4.2

Design Criteris to Mitigate Fffects

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

Response

If a msn falls into the "B" Spent Fuel Pool, professing and
equipment handling will be stopped and the man will be retrieved
from the pool. Unit Il Control Room and Health Phvsics personnel

will be notified.
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5.9

S.1

S5.1.1

Maintenance

Maintenance Approach

The SDS has been d?ligned specifically to be virtually maintenance
free; howvever, some minimal maintenance requirements are expected. To
provide ALARA radiation exposure during maintenance all system piping,
Rlove 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. Inatrument maintenance and calibration.
2. Pump maintenance.

3. Valve maintenance.

4, Hansen coupling maintenance.

S. Off gas filter system maintenance.

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

Inatrument Maintenance and Calibration Approach

Instrumentation calibratioﬁ will be performed on a routine basis in
accordance with the normal site celibration frequency in accordance
with AP 1027 Preventive Maintenance. Maintenance on electronic
portions of instrumentation outside the pressure boundary will be
performed in accordance with vendors manuals as required and will
generally present no special requirements. Pressure indicating devices
which communicate with the process fluid are of the isolation diaphram
and filled capillary tube type and are located within the various
manifold boxes. These instruments would normally not require
maintenance and are intended to be replaced remotely should problems

develop.
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5.1.2 Pump Maintenance

STl NS Feed Pump and Off Gas Bottoms Pump

The SDS feed 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.

5.1.3 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. ‘ine 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 coemencing
maintenance activities. Existing generic plant maintenance procedures
will be used where possible. Special procedures will be developed for
equipment which is unique to the SDS.

5.1.46 Hansen Coupling Maintenance

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 use. These may be replaced
underwater either manually or through the use of remote tools.

Experience with the system will dictate frequency of replacement.
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5.2 Corrective Maintenance

Prior to performing anv maintenance activity on SDS components
associated with the pressure boundary or other contaminated portions,
the system will be flushed using either demineralized water or low
activity processed water. 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 thé boxes
prior to installation of the covers will be used as Fequired 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.

The feed pumps have been supplied with special shielded sleeves as
described on CNSI Drawing 527D-A-5012. The pumps will be pulled into
these sleeves and sealed; then new pumps installed.

5.2.1 Retesting Requirements

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

Replacement of the off gas system HEPA filters will require the

performance of the system DOP tests to verify filter effiziency.

- 84 -



5.3

5.3.1

5.3.2

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 system is shut down for vessel change out and can be performed by
removing a valve access plug and taking a swipe sample of the drain
sump.

The MSA off gas unit drive shaft '"0" ring seals will be checked every
six (6) months using a soap bubble test. The "0" ring can be replaced
externally should a leak occur.

Periodic lubrication of the threaded portion of the crank shaft will be
accomplished in accordance with the MSA technical manual. Flexible
coupling and bearing will be checked periodically and bearing
lubrication monitored to determine a maintenance frequency.

Inservice Inspection

Inservice inspection consists of periodic physical inspection of
components.

Valves, pumps, instrument connections, motors and other active
components will be routinely inspected to determine degradation and to
spot potential problem areas. Instrument readings will be taken daily
and compared to previous data to develop trend information which may
indicate system degradation or potential problem areas. This
information will be evaluated by the engineering staff and corrective

measures recommended as deemed appropriate.
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6.0 Acceptance Testing

| The SDS testing can be subdivided into three general catsgories:

1. Construction Testing

2. "Cold" Functional Testing

3. "Hot" Functional Testing.
6.1 Construction Testing

Construction testing will ¢consist of fluid system flushing, flow
verification and pressure testing and continuity testing and alarm set
point checks of sll electrical snd instrument circuits. Additionslly,
a1l instruments (which were purchased initislly with factory
calibration certification) will be recalibrated. DOP testing has been
performed on the off gas HEPA filters. Initial equipment mechanical
checkout, including vibration testing, lubricstion checks and initisl
run in have been completed. Vessels will be required to pass a
hydrostatic test in accordance with the ASME Boiler snd Pressure Vessel
Code, Division 1. HEPA filters must psss s test certifying them to be
99.95 percent efficient on particles 0.3 microns or larger in size.

6.2 "Cold" Functional Testing

The system will be aligned in its normal operating mode and filled with
deminerslized water. System opersting procedures will be proof tested
(red lined) and baseline dsts will be taken from system
instrumentstion. This informstion will be compared with the design
points to verify system performance to be in asccordance 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 operastions which are described in Section 3 of this
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6.3

6.4

document. Set points, alarm 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 planned to be used as a part of
the system testing program. The initial processing will utilize water
contained in the Reactor Coolant Bleed Tanks which is of low specific
activity. This information will allow additional data to be taken
including surveys of pipe and tank shielding areas to determine
potential '"shine' areas. Instrument readings will be taken and some DF
(decontamination factor) verification can be expected.

Ancillary Testing

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

site

1. Dewatering testing of ion-exchange columns.

2. Devatering testing of filter vessels.

3 [ Ion-exchanger column testing.

4. Distribution header testing of ion-exchange vessels.
S. Channeling testing of ion-exchange vessels.

6. Polishing system columm testing.

7. Filter loading testing.
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Table 2

LINER RADIONUCLIDE LOADING CRITERIA

BASIS: (1) Non-Proprietary 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
SDS 1 2 x4 Cs Removal 1E-95/ 60,000 Ci(Cs) —~ Zeolite Radiation 60,000 Curies 12-15
: & Sr removal Linde A Stability (Total Cs)
- Shipping Cask Limit 2,000 Curies Sr
SDS 2 2 x4 Same as IE-95/ Same as - Same as SDS No. 1 N/A 1/train
SDS No. 1 Linde A SDS No. 1
SDS 3 2 x4 Same as 1E-95/ Same as - Same as SDS No. 1 N/A 1/train
SDS No. 1 Linde A SDS No. 1
SDS 4 2 x4 Same as 1E-95/ Same as - Same as SDS No. 1 N/A 1/train
SDS No. 1 Linde A SDS No. 1
EPICOR-II 5 6 x 6 Na Removal Strong Acid 25,000 Gals. - Minimize Na Breakthrough <20 Curies 20-30
Cation Mixed or - Operational Convenience y-emitters
Cation/ 20 Ci = Liner handling limit
Anion y-emitter (Bare Pick)
Na break - Shipping considerations
EPICOR-II 6 6 x 6 Polishing Organic 20 Ci Liner Handling limit <20 Curies <5
Cation/Anion y-emitter Shipping Considerations y-emitters
EPICOR-II 7 4 x &4 Polishing Organic 20 Ci Same as EPICOR-II 6 <20 Curies <5
Backup Cation/Anion y-emitter y-emitters
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APPENDIX 1

SDS PUMPS
PUMP DETAILS
Identification CN=-P-1X01
Noun Name Feed Pump
Manufacturer Goulda Pump Inc.
Model No. VIS (3 x 6 ALC - 45TG)
Type Submersible/Centrifugal
Standard Material Designation Stainleaa Steel
Rated Speed 3500 RPM
Rated Capacity 30 GPM
Rated Total Dynamic Head 240 Fe.
Design Temperature 100°F
Lubricant Water
MOTOR DETAILS
Manufacturer Franklin
Type Submersible
Enc loaure Henmetically Sealed
Rated Horse Power 5 HP
Rated Speed 3500 RPM
Lubricant/Coolant Water Cooled
Power Requirements 460 Volta, 3 phase 60 Hz, 5.9 Ampa
Power Source SDS PDP 6A

REFERENCE

Drawing No. DS-527-G-01, Rev. 1
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PUMP_DETAILS
Identification
Noun Name
Manufacturer

Model No.

Type

Standard Material Designation

Rated Speed

Rated Capacity

Rated Total Dynamic Head

Design Temperature

Lubricant

HOTOR DETAILS
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

REFERENCE

Drawing No.

Appendix 1 (Cont‘d)

SDS PUMPS

SDS~P-1A and SDS-P-1B
Monitor Tank Transfer Pumps

Coulds Pumps Inc.

3196 "sT*

Double Mechanical Seal - Centrifugal

Stainlesa Steel

3500 RPYM
50 GPM
111 Pe.
500°F

Water

Reliance
| 4

ooP

S Wp
3500 RPH

Oil/Air

460 Volts, 3 Phase 60 Hz, 6.6 Amps

SDS-STR-1 and SDS-STR-2

2-M080A, Rev. 0
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PUMP DETAILS
ldentification

Noun Name

Manufacturer

Model No.

Type

Standard Material Designation
Rated Speed

Rated Capacity

Rated Total Dynamic Head
Design Temperature

Lubricant

MOTOR DETAILS
Manufacturer

Type

Encloaure

Rated Horase Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

REFERENCE

Drawing No.

Appendix 1 (Cont'd)

SDS PUNPS

CN-P-VAO4

Off Gas Bottom Pump
Goulds Pumps Inc.

WP 3881

Submersible

400 Series Stainless Steel
3450 RPM

30 GPM

65 Fe.

100°F

Water

Franklin

Submersible

Hermetically Sealed

1 HP

3450 RPH

0il

460 Volts, 3 Phase 60 Hz, 3.5 Amps

SDS-PDP 6A

DS-527-G-02, Rev. 2
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PUMP DETAILS
Identification
Noun Name
Manufacturer

Model No.

Type

Standard Material Designation

Rated Speed

Rated Caprcity

Rated Total Dynamic Head

Design Temperature

Lubricant

MOTOR DETAILS
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power ﬁequirementa

Power Source

REFERENCE

Drawing No.

Appendix 1 (Cont'd)

SDS PUMPS

CN-P-LCO06

Leakage Containment System Pump
Goulds Pumps Inc.

3196 HI-A-60

Centrifugal

316 S.S.

1750 RPM

120 GPM

55 Fet.

100°F

Water

Westinghouse

Type S

TEFC

3 HP

1750 RPM

0il/Air

460 Volts, 3 Phase 60 Hz, 4.8 Amps

SDS-PDP 6A

DS-527-G-05, Rev. 2
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PUMP DETAILS
Identification
Noun Name
Manufacturer

Model No.

Type

Standard Material Designation

Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature

Lubricant

MOTOR DETAILS
Manufacturer

Type

Enclosure

Rated Horse Power
Rated Speed
Lubricant/Coolant
Power Requirements

Power Source

REFERENCE

Manual

Appendix 1 (Cont'd)

SDS PUMPS

CN-E-VAO5

Off Gas Blower

Buffalo

SE

Radial Flow Centrifugal Type "E"

Sheet Steel

3510 RPM
1000 CPM
12" w.G.
104°F

0il

Westinghouse

K

TEFC

$ HP
3510 RPM

0il/Air

460 Volts, 3 Phase 60 Hz,

SDS-PDP 6A

Amps

MSA Off Gas Air Filtration System

Instuction Manual
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PUMP DETAILS
Identification

Noun Name

Manufacturer

Model No.

Type

Standard Material Designation

Rated Speed

Rated Capacity

Rated Static Pressure

Design Temperature
Lubricant

MOTOR DETAILS
Manufacturer

Type

Enclosure

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

Drawing No.

Appendix 1 (Cont'd)

SDS PUMPS

CN-P-FLO?, CN-P-SA08, and CN-P-RC09
High Rad Filter Manifold, Righ Rad
Filter Sample, and RCS Manifold Sump
Pumps

Gormann-Rupp Industries

20501-000

Nutating

Polypropylene and Polyphenosulfide
1550

0.50 CPM

80.85 Ft.

180°F

Water

Gormann-Rupp Industries

PSC

TEFC

0.18 HP (135 Watts)

1550

Oil/Air

115 Volta, 2 Phase 60 Hz, 1.3 Amps

MP-CN-1

DS-527-G-06, Rev. 3
DS-527-G-07, Rev. 3
DS-527-G-08, Rev. 1
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Appendix No. 2
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Submerged Demineralizer System

System Design Description

Title

SDS Pilter Vessels




Appendix No. 2

PREFILTER/FINAL FILTER

VESSEL DETAILS

Identification (Prefilter/final filter)

Number Installed

Manufacturer

Installation

Outside Diameter/Height, ft. in.
Shell Thickness

Shell Material

Design Pressure/Temperature
Volume

Prefilter Size

Final Filter Size

F-10001 through F-10002 (Prefilter)
F~20001 (Final Filter)

Two (2)

APCO

Vertical

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

Stainless Steel (304)

150 PSIG/100°F

10 Cubic Feet

3/16 Inch Roughing Screen/125
Micron Cuno

10 Micron Cuno



Appendix No. 2

POST FILTER

VESSEL DETAILS

Identification SER*N D1596-1

Number Installed One (1)

Manufacturer Pall Trinity

Installation Vertical

Outside Diameter/Height, ft. in. 10 5/8 In./3 Ft. 5 7/16 Inch
Shell Thickness 0.165 Inch

Shell Material Stainless Steel (304)

Design Pressure/Temperature 150 PSIG/100°F

Volume 0.61 Cubic Feet

Post Filter Size 0.45 Micron/Normal/3.0 Micron

Absolute
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Appendix No. 3

2EOLITE DEMIN VESSELS

VESSEL DETAILS

Identification D-10011 through D-10018 (Permutit)
D-20021 theough D-20042 (Buffalo
Tank)

Humber Installed Six (6)

Manufacturer . Permutit/Buffalo Tank

Installation Vertical

Outside Dismeter/Meight, ft. in. 2 Fe. 1/2 In./& 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




Appendix No. 3

LEAKAGE CONTAINMENT ION EXCHANGE VESSELS

VESSEL DETAILS

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

Manufacturer APCO

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
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Appendix No. &

WASTE STORAGE TANKS

VESSEL DETAILS
Idencification
Manufacturer

Capacity - Gallons
Installation

vutside Diameter/Height, ft. in.
Shell Material

Shell Thickness, In.
Design Temperature, °F
Design Pressure, PSIG
Corrosion Allowance, In.
Design Code

Code Stamp Required

WDL-T-2A through 2D
Hemminger Co.
60,000 Gal. (Total)
Horizontal

11 Ft. 6 In./21 Ft.
Stainless Steel

1/4 Inch

200°F

14 PSIG

None

ASME Section VIII, Div. 2

Not Stamped
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SDS MONITOR TANKS

VESSEL DETAILS
Identification
Manufacturer

Number Installed
Capacity - Gallons
Installation

Outside Diameter/Height, ft. in.
Shell Material

Shell Thickness, In.
Design Temperature, °F
Design Pressure, PSIG
Corrosion Allowance, In.
Design Code

Code Stamp Required

SDS-T-1A through SDS-T-18
Buffalo Tank

Two (2)

12,000 Gal. Each
Vertical

8 Ft./32 Fe.
Stainless Steel (304)
3/16 Inch

Amb.

Atwospheric

None

API-650, Appendix J

API-650, Appendix J
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Appendix No. 6

SDS OFF GAS SEPARATOR TANK

VESSEL DETAILS
Identification
Manufacturer

No. Installed

Capacity - Gallons
Installation

Outside Diameter/Height, ft. in.
Shell Material

Shell Thickness

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

Code Stamp Required

CN-T-VAO2

APCO

One (1)

590 Gal. Each
Vertical

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

100°F

16 PSIG

None

ASME Section VIII, Div. 1

ASME Section VIII, Div. 1
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Table 7.0

Page 1

FUNCTINGAL CUDE UNDER
REMARKS: 1 = INUICATION
: C = QUNTHOL
A = ALARN

TAG INPUT/SPAN 3

B, SERVICE 1OCATION SUPTLIER MODEL NO, MITPUT/SCALE SET POINT REMARKS

CN-PL-FLOI Filtration Hanifuld Lnfluent Filter Hanifold Ashcroft 12198 0-160 pai N/A 1
Pressure RaRe

CH-P1-LO2 Filter Influent Smmple High Rad Filter Ashcroft 12795 0-160 psi N/A 1
Presaure Rage sanple Glove Box

CN-P1-FLO3 Prefilter Influent Pressure Filter Hanifold Asheroft 1279s 0-160 psai N/A 1
Rage

CN-P1-FLOA Prefilter Tlfluent Pressure Filter Manifold Ashcroft 12719s 0-160 psi N/A 1
EaRe

CN=-P1-FLOS Finsl Filter Effluent Pressure Filter Manifold Ashcroft 12719s 0-160 psi N/A 1
EaRe

CN-PI-FLOb6 FPilter Efflvent Smmple High Rad Filter Ashcroft 1279s 0-160 psi N/A 1
Pressure Bage Sanple Glove Bfox

CN-P1-1X07 Feed pimp Discharge Feed Pump Manifold Ashcrolt 1279s 0-160 psi N/A 1
Pressure gage

CN-P1-1X08 IX Manifold Influent IX Manifold Asheruft 1219s 0-160 psi R/A 1
Pressure gage

CN-PI-1X09 Train # IX "A" Effluent IX Hanifold Ashcroft 1279s 0-160 psi N/A 1
Pressure Rake

CN-P1-1X10 Train 1 IX "8" Effluent IX Manifold Asheroft 1279S 0-160 psi N/A 1
Pressure gage

CN-PI-1X11 Train #1 IX "C' Effluent IX Manifold Ashcroft 12798 0-160 psi N/A 1
Pressure gage

CN-PI-1X12 Train #2 IX “A" Effluent 1X Manifold Ashcroflt 12798 0-160 psi N/A 1
Pressure pare

CH-PI-IX13 Train #2 IX "8" Effluent 1X Manilnld Ashc roft 1279s 0-160 pei N/A 1
Pressucre gage

CN-P1-1X}4 Train #2 IX "c” Effluent IX Manifold Asheroft 1279s 0-160 psi N/A 1
Preasure gage

CN-PI-IXI% Cation E((luent Premsure IX Manifold Asherolt 1279s 0-160 psi N/A 1
Rane

CN-P1~1X16 IX Manifold Flushline I1X Kani(nld Ashcroft 1279s 0-160 psi N/A 1

Prensurce Rage



Page 2
Table 7.0
SNS [NSTRUNENT INDFX (Cont ‘d)

TAG INPUT/SPAK

NO SEAVICE. LOCAT LON SUPPLIER MODEL NO. OUTPUT/SCALE $IT POIRT REMARK S

M-Pl-LCY? Leahage containeent Pump Ahave Leshage Aahcrolt 1279s 0-60 psi n/A 1
Oischarge Pressure gage Contairmrnt iX

Cu-Pl-LCIB Leakage containsent I1X “A" Abave Leakage Ashcroft 12798 0-60 psi N/A 1
Effluwent Preasure gage Containment IX

IN-PI-LCI9 Leahage contaimment IX "B" Ahbove Leakage Ashcrolt 1279s 0-60 pai N/A 1
El(luent Pressure gage Contairment tX

N-PISH-VA28 Off Ces Header Influent OIf Gay ventilatinn Dwyer 3013 0-15" Hz0 587" H0 1,C,A
Pressure gare, svitch, hi, wit
switch hi-hi

CN-PAH-VA2AR Olf Cas Header Influent Annunciator Panel #1  Ronan %2-100) /A 5" Hy0 A
Pressure Migh Alarm

CN-P1-VA29 Of( Cas Blower Suction Olf Cas ventitation later Later 0-15" H30 R/A 1
Precsure pake Uit

CN-PI-VA10 Off Gas Blowver Dischacpe OIf Cas Ventilation Later Later 015" Ha0 N/A 1
Peesaure Rage Unit

CH-PI-SAY3 femovable sample cylinder Interwediate Level Ashcrolt 1000TA 0-160 psi N/A |
Pressure page Sample Clove Box

CR-Pi-SAW Cation IX Zffluent Smmple Interw-diate Level Ashcrolt 1000 TA 0-160 pai N/A 1
Cylinder Pressure page Smmple Bos

CN-PE-SAYS Train 62 1X "C™ Cample Intermaediate Level Ashcrolt 1000 TA 0-160 pei N/A 1
Cylinder Pressure gagre Smple Box

H-Pl=-SAYH Train #1 1X "A” Smmple Intermediate Level Ashcroft 1000 TA 0~-160 psi Rv/A - 1
Cylinder Pressure gage Smmple Box

CN-P1-5AY? Train 41 IX "8" Smple Intermediate Level Ashcroft 1000 TA 0-160 psi N/A 1
Cytinder Pressure rage Swple Box

CN-P1-SA)S Train 2 IX "A" Smmple Intermediate Level Ashcrolt 1000 TA 0-160 psi N/A 1
Cylinder Peessure pape Smple Box

CN-PI-SA19 Train #2 IX "B” Sawple Interardiat e Level Ashcrolt 1000 TA 0-+160 pai N/A 1
Cylinder Pressure gare Smaple Rox

CN-P1-SALO Train ¢} 1X "C" Swmple intermediate Level Ashcrolt 1000 TA 0-160 psi W/A 1
Cylinder Preasure page Swple Rox

X-TI=-SAL) Cation IX tnfluent Swple Interwrdiate Level Ashcrolt 1000 TA 0-160 psi n/a 1

Crlinder Preasure page

Swple Rox

e S s i SR Sl e e sl sl e o,
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TAG INPIFT/SEAR ;
N0, SERVICE LOCAT LON x SUCMPLIER ____mI}EL RO, UIErUT/SCALE ___s‘lz‘_rhmmr REMARKS
CN-PI-SA42 tligh Rad Fecl Sample High RA1 Feed Somple  Asliroft 1279s N-160 psi N/A 1
Prussure gake Box
CH-Pl-DpM&3 Dewatecing Station Demin Dewatering Station Asherolt 1220 0-160 psi N/A 1
Water Pressure RaRe
CN-P1-DMLL Dewatering Station Air Dewalering Station Ashcroft 1220 0-160 psi N/A i
Supply Pressure paRe
SDS-Pl-6 Monitor Tank Transler Puap Pump Discharge Robert shaw S=7715-0%-6 1/2 0-100 psig N/A 1
18 Discharge Preasure (Local) Piping
4-20 MADC
S0S-PT-9 Honitor Tank Transler Pump Honitor Tank Fosboro ELICK-15ADI 0-100 psig N/A 1
IB Discharge Preasurc Trans~ Suhsystem
mitter
4-208ADC
S0S-P1-9 Monitor Tank Transfer Panel LCP-1 Hagnetica 1151ve420 0-100 psig N/A 1
Punp IB Discharge
Pressure
SDS-P1-8 Honitor Tank Transfer Pump Monitor Tank Robert shaw $=77%-DM-4 1/2 0-100 psig N/A 1
1A Discharge Pressure (Local) Subsystem
4~20 MADC
S05-PT-10 Monitor Tank Transler Pump Honitor Tank Fosboro ELIGH-1SAB) 0-100 prig N/A 1
1A Discharge Pressure Subsyatra
Transmitter
4-20 MADC
SDS-PL-10 Monitor Tank Transler Pump Panel LCP-1 Hagnetice 1151vB420 0-100 psig N/A 1
IA Discharge Pressure (Panel)
ON-FE~1XO01 Feed Pump Discharge Flow Fecd puwp discharge Fischer Porter  10LV2201ABIC N/A N/A 1
Element piping
CN-F1/TQ1~- Feed Pump Discharge Flow Feed Pump Manilold Fischer Porter  30LV2114A2B 0-20 gpe N/A |
1xol Indicstor/Totalizer
CN-FE-1X03 Train #1 Influent Flow IX Manifold influent Fischer Porter  10LV2201A8)C N/A N/A 1
Elewment piping 3
CN-F1/FQL- Train 01 Influent Flow 1X Manifold Fischer Porter  S0LVI114A28 0-20 gpa N/A 1
1X03 Indicator/Totalizer
CN-FE-1X04 Train #2 Influent Flow IX Manifold influent Fischer-Porter  10LV2201ABIC N/A N/A i
Element piping
CN-Fl-MI- Train #2 Influent Flow IX Manifold Fischer-Porter  SOLV2114AZM 0~20 gpe N/A 1
Xns indicator/Tat aliger
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Table 2.0
SOS  INSTwrmene INeX (Cont *d)

TAG INvor/sean
N, _seavice LOGATION 8 SUPPLIER  MODEL MO, OWITRUT: _SET_PRr NERANES
UN-FE-LCOY Peeliltee Contaimral Fliw Preflitl e wontain- Flunl ¥l i N/A 1
Cleraent acnl efffunl piping Pradwls
CN-Fi-LCOY Prefilter Contairment Flow Containmant Suppiet  Duyer 1223-34 0-1A" N0 N/A
Indicator Rach
CN-FE-LCOG Final Filter Conlaiment Finsl Filier Con- *luid Flow 101 na N/A
fFliw Elrment taumrent Eflluwenl Praduts
Pipiig
CN-F1-1£0b6 Final Filter Contairment Contaiment Suppornt Dwyer 1223-36 0-In" M0 N/A
Flrms Indicator Rack
CN-FE-LCO? Train 1 IX “A" Contairment Teain ¢1 1K "AY Con- Fluid Flow 1wl N/A N/A
Flow Elewent tainment E{fluent PFrodumt e
Piping
CN-Fl-LCO? Train 01 1X “A” Conlaireent Cantaineent Suppurt Ouyer 1223-)6 0-18" Hy0 N/A
Flow Indicator Rack
CN-FY.-LCOB Train 41 IX "B Containment Train 01 IX "8 Con- Fluid Flow Jal N/A N/A
Plow Llrment taiment Eftluent Prodwmts
Piping
CM-Fi1-LCOB Train #1 IX "B" Comt airment Containment Supgpovt  Dwyer 12230 0-18" H0 N/A
Flow Indicatar Rack
Qi-Fe-LCco9 Train 0] IX "C" Conlairment Teain 01 IX “C* Conr~ Fluid [Filow 301 N/A N/A
Flow Elewment taireent Ellivent Preducts
Piping
CN-F1-LCO9 Train #1 IX "C” Conlasirment Contairment Suppnrt  Dwyer 1221-)6 0-18" N0 N/A
Flw Indicator Rack
on-fFe-LCio Train #2 1X "A" Containment Train “2 IXK "A" Con~ Fluid Flow Jo1 N/A N/A
Flow Element tainment Effluent Produrta
Piping
CN-Fi-LCI10 Train #2 1X “A" Contsinment Contaimment Suppnrt  Duyer 1223)-)6 0-18" Hy0 N/A
flov Indicator R
CN-Pr-LCHI Train #2 IX “B" Conlainsent Train 02 IX "B" Con- Fluid Flow 101 N/A N/A
Fliw Vlewent tainment Effluent Praducte
Piping
ai-rFl-LCII Train #2 IX “A” Conlainment Containment Support Dwyer 1223-36 0-18" W30 N/A

Flow Indicator

Rack
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Tadle 2.0
SDS INSTMMENT INDEX (Cont'd)
TAC INPUT/SPAN
NO . SLavice LOCATION SUPPLIER MODEL KO. OUTPUT/SCALE SET POINT REMARK S
M-n-1L12 Traio 02 I1X “C™ Containment Train 02 IX “C” Comr~ Fluid Flow 3ol n/A N/A 1
flow Eleweot tairment E((luent Producta
Piping
Cu-FiI-LCI2 Traln #2 IX “C* Containeent Cootairment Support Dwyer 1223-36 0-18" K;0 N/A 1
flow Zlement Rach
u-re-1cld Catioa IX "A" Containment Catioo 1X ™A™ Con- Fluid Flow Jo) N/A R/A 1
Flow Llesent tairment Effluent Producta
Piping
o-rI-LC1D Cation tX "A" Contaimment Containment Support Dwyer 1223-36 0-18 M0 N/A 1
Plov Clement Rach
oH-re-1cis Catfon IX “B™ Contairment Cation IX "8" Con- Fluid Flow Jo1 N/A H/A 1
Flov Elewent tainment Effluent Produts
Piping
oi-Fi-ICl& Cation IX "8" Containment Cootaimment Support Dvyer 1223-36 0-18™ M0 N/A 1
Flow tndicator Rack
N-PL-VAL? Off Cas Mesder fnlluent Off Cas Neader Duyer Mark 11 0-7000FPM N/A 1
Flov Indicator
CH-7SL-PNIS Beta Monitor Masnifold Beta Moaitor fluid 12-64-4 R/A Later A
Effluent Plow Switch Manifold Camponents
on-FAL-PHIS Beta Monitor nenifold Effluent Annunciator Pancl #1 Ronan x2-100) /A Later A
Low FPlov Alars
On-r1-SA19 Off Cae Semple Statlon Off Cas Sample Eberline Ping 1A N/A 1
Air Supply Plov Indicator Station
CN-F1-SA20 Off Ges Sample Station Off Gas Sample Dwyer 0-100 lpm N/A 1
Sample Plov Indicator Station
CH-F1-DM21 Devatering Station Alr Purge Devatering Stat ion X 1812) $-25 ¢l N/A 1
Plov Indicator Instrusents
CN-FQIC-DM22  Dewatering Station Dewmineraliser Drwatering Station Hershey Products 01310 5=15 gpm W/A C.1
¥ater Flov Totalizer/Controller Miaxra
S0S-r%-13 SDS Monitor Tank Traneler Transler Punps Brooke %57 18-132 gpe R/A 1
Pumps discharge Flow Discharge ABICIAZA
CN-TFE-1X01 Peed Pump Discharge Line Feed Pump discharge Thermo TSC-2-5-316C
Temperature Elewrnt piping Electric =316-26-1L-3-1 N/A N/A 1
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Takle 2.0
SUS INSIRIMENT INDEX (Cant "d)

TAC INFUT/SPAM

NO, SYRVICE __l_{!l_hﬂl)” SUPPLIER ROUEL NG OQUTIUT/SCALE SET POINT REHARK S

oR-TI-120} Poed Pump Discharge Line Feed Proap Manifold Analogic Type " 0-199.4°F N/A ]
Temperature Indicatar rPt-2492

CM-T1-VAOD)} .OLf Cas Heater Influrnt 0ff Cas Weader Maclter 4900 25-125°F N/A 1
Tewperature Indicator

CN-TE-VAOL Off Cas Heater EffJuent Of( Cas Header Moeller 4900 N/A N/A 1,C,A
Tempecature Element

CN-T1-VAOL Off Gss Heater Influent Ol Cas Header Chromalox 380) 0-400''r N/A 1
Tempecature ladicator

CH-TS5N-VAOL Oft Cas Heater Efflucnt Oft Cas Header Qiromslox 3803 N/A [ Variable (4
Teapecature High Switch

CR-DPSL/ Pilter Manifold Containment Filter Manifold Dvyer 3ool 0-1" H0 23" Al

DP1-VAOL OP Indicator/Switch

CH-DPAL-VAQ]l Pilter Manifold Contaimment tilter Manifold Ronan Xt5-1001S N/A 1258 A
OP Lov Alam

CN-DPSL/OPL- Hi Rad Pliter Smmple Box Hi Rad Filter Ouyer 3ool 0-1" H20 25" Al

VAO2 DP Indicator/Switch Saaple Box

CN-DPAL-VAO02 Hi Red Filter Sample Bosx Hi Rad Filter Ronan X15-1001S N/A B A
DP Low Alarm Saple Box

n-orsL/ Feed Manifold Contaimment Feed Manifold Duyer 300 0-1" W20 25" ALl

DP1-VAO) OP Indicator/Switch

CN-DPAL-VAD) Feed Manifold Contaiment Feed Manifold Ronan X)%-1001S N/A 258 A
OP Lov Alam

CN-DPSL/ Ix Manlfold Contairment 1X Manifold Duyer Jool 0-1" W20 257 Al

DPI-VAOA DP Indicator/Switch

CH-DPAL~ IX Manifold Cont airment IX Mani fold Ronan Xx15-1001S N/A .25 A

VAGA OF Low Alarm

CN-DP1-PFO) Post Filter Post Filter Heeiam [nst, 1126 0-50¢S10 N/A 1
DP Indication Co.

CN-TAN-VADS Off Cas Heater Effluent Annunciator Panel ¢l Ronan %X2-1003 N/A Variable A

Tewperature High Aiatm




Tabhle 2.0
N INSEHIRENT NP X (oant *d )

TAG INILIT/ SPAN
. SERVICP, ADCATE O =2 SUPPLIER MIDEL NO. OTIUTISCALE SIT_POINT REMARKS
CR-TIC-VAOS Off Gae Hoater Eftlurnt Ol Cas lieader in heromalng Ja) 0-4&INF N/A 1,C,A
Trapecatute Ineteument Cantrul Panel Recscive's
Contruller inputl from
ON-TE-VADL
(Uoder Nrmarksa)
CH-T1-VAOS harcoal Filter Temp- Osarcoal Filier Woeller A% $0-400°F N/A 1
ecature Indicator
CN-T1-RCO7 RCS clean-up Manifold RCS Clean-up Analogic PFL-2692 0-199.9°r7 W/A 1
Influent Temperature Manifold
Indicator
CN-TE-RCO? RCS Clean-up Kanifold Influent 8CS Clean-up Theemo ¥SC-2-J-316~
Teupecature Eleaent manifold influent Electrical 26-1L-3-) N/A N/A 1
Piping
Cu-DPI-VAOS  Off Cas Roughing Filter Of[ Gas Header Duyer 2001 0-1"H0 W/A 1
DP Indicator
CN-DPI-VACS 01 Off Cas NEPA FPilter O(( Cas Neader Duyer 2006 0-4" n,o N/A 1
oF Indicator
CN-DP1-VAO? Off Cas Charcosl Pilter Off Cas Neadee Duyer 200} 0-3" MHyo N/A 1
OP Indicator
CN-DP1-VADS 02 Off Cas WEPA Filter Off Cas MNeader Dwyer 1004 0-4" H30 W/A 1
OP 1ndicator
cn-prsL/ Intermediate Sample Box DP Interwediate Sample Duyer 30001 0-1" Hlo N/A 1
DP1-YAOY Indicator/Switch Box sheil
CH-DPAL-VAO9  [nterwediate Sample Box DP Annuncistor Panel ¢l  Ronan X2-100) 0.23% W0 N/A A
Lov Alarm
CH-DPSL/ Beta Nonitor Containment Rets Monitor Duyer 3001 0-1" 0 0.25" H0 Al
DPI-VAIO DP Low Alsrw Mani fold
CH-DPAL~ Bela Monitor Contsinment Annuncistoe Panel #) Ronan Xx2-10m) N/A 0.25" W0 A
VAl0 OP Low Alarm
Cu-pPSL/ High Rad Feed Sample Box tigh Rad Feed Deyer Joo! 0-1" N30 0.25" 10 Al
DPI-VAlLl DP Indicatoe/Switeh Sample Bon
CN-DPAL-VAIl  Migh Rad Peed Sample Box Annunciator Panel ¢l Ronen X2-100) N/A 0.23" H0 A

0P Low Alarm
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SERVICE

Tabte 2.0
SIS INSTRUMEXT 1MWK (Cont *d)

LICATION

SUPFLIER

____MOUEL NO.

Inrur/SPAN

OUTPIT/SCALE

SEY POINT

Cw-pPsL/

DP1-VAL2

N =DPAL-VAIL2

ON-LT-VAD)

CH-LL~VAD)

CN-LSH-VAQ)

CN-LAN-VAOD)

O9-L1-VAD)

CN-LL-FL0®

N-LS-N06

QI-LAR-FLOS

CN-LE-SAD?

CH-LSH-SAD7

CH-LAH~SAO?

QI-LE-RC09

Ot-LSH-RCO9

Ol-LAH-RCO9

ot-LCL-1X10

RCS Mwnilold Contairmernt
0P Indicataor/Swilch

RCS Manifold Contsirmrnt
DP Low Alerm

Off Cas Separator Tank
Level Tranwmitter

0f{f{ Can Separator Tank
Level Controller

Of( GCas Separator Tank
Level High Switih

Of( Cas Separator Tank
Level High Alarm

Off Cas Separator Tank
Level Indicator

Filter Manifold Containment
Sump Level Element

Pilter Manifold Contsirment
Sump Level Switch

Filter Manilold Containmaent
Sump Level High Alare

High Red Pilter Smple
Clove ¥os Sump Level Elewent

High Red Filter Sample
Clove Rox Sump Level Switch

High Rad Filter Sample Glove
Box Sump Level Alarm

RCS Manifold Containment
Sump Level Element

RCS Manifold Containment
Sump Level Switch

RCS Manifold Cootairment
Sump Level Migh Alarw

Ferd Pum~ Shutdown Llevel
Control Low Pressure Switch

RCS Manifold
Cont a1marnt

Annungiator Panel 81
A" Fuel Pool Surge
Torh Shid

"B" Fuel Pool Surge
Tenk Skid

8" Fuel Pool Surge
Tank Skid

Annunciator Panel #1
“B" Fuel Pool Surge
Tenk Skid

Filtee Manifold

filter Nanifold

Filter Manifold

Inside Clove Box

On Clove Bosx

On Clove Box

In ACS Manifold
Conl ainment

tn RCS Manifold
Contsirment

On RCS Manifold
Cont airment

Tank Farm Level
Indicator Rack

Dayes

Aonan

Gnalds

Moaote 1nd.

Moore Ind,

Moore Ind,

Varrick

Warrick

Varrick

Warrick

Ronan

Warrick

Wareick

Ronan

United Zlectric JG-142

001 0-1" K30
X15-1001s N/A
PN )D00- 400~

1Z2-11

DCA/4-20MA/0D
XiX3/Ta/117VAC

DCA/4=20MA/S~
X1/1/117VAC
X2-100)
o-lo002
wic?
2Cici2
X15-100ts
IRic2

clcl2

x15-1001S

0-18 peig

0.23" 130

0.23" u0

90z

%02

2™

b 3

Later

1,C
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Tahle 7.0
TS IMSTRIMENT 1HDEX (Cont *d)
TAG INPUT/SPAN
NO, SEXRVICY. LOCATION SUPPLIF.R MONEL KO, OUFPUT/SCALF. SET POINT _KEMARKS
SUS-LANL-1 SDS Monitor Tank T=1A Lrvel Annunc iatnr Roaan x2-1u0) N/A A
1igh/Low Panel €1
SOS-LAN-1A SDS Monitor Tank T~lA Level Minitor tank Later Later Later Later A.C
High Subsystenm
4-20 rRADC
SDS-L1-1 SDS Manitor Tank T-lA Level Lce-1 Hagnet ics 1151ves20 0-400" HA 1
4-20 KADC
SDS-L1-1A SDS Monitor Tank T~IA Level CP-2 Magnet ice 1151ves20 0-400" RA 1
SDS-LSHL-1 SDS Monitor Tank T-1A Level Monitor Tank Magnetics 6JU-AT-0JER
High/Low Subsystes
spS-LT-1 5DS Monitor Taak T-IlB Level Monitor Tanh Forboro E130M-15AN1 0-400" Later A,l1,C
High/Low Subsyatem
SDS-LANHL-) SDS Monitor Tank T-IB Level Annunciator Ronan v2-1003 N/A Later A
High/Low Panel #l
SDS-LAR-JA S0S Monitor Tank T-18 Level Monitor Tank later Later Later Later AC
High Subaystem
50S-L1-} SD5 Monitor Tank T-1B Level e~ Magnetics 1151vB420 0-400" N/A 1
SDS-LI=3A SDS Monitor Tank T-iB Level 1LP-2 Magnetics 1151v8420 D-400" LILY 1
SDS-LSHL-} SDS Monitor Tank T~1B Level Monitor Tank Magnetics 63U-BT-0JER Later Later A
High/Llov Subsystes
SDS~-LT-) SDS Monitor Tank T~18 Level Monitor Tank Foxboro E130M-15AH1 0-400" Later ALC
Subsystes
SDS-LE~11 SOS Monitor Tank T=lA Level Mnitor Tank Drexelbrook Y700-2-%7 Later N/A | ¢
Subsystem
SDS-LSLL-t 1 SDS Monitor Tank T=JA Low Monitor Tank Drenelbrook 407-1000-E Later later AC
Level Trip Subaystes
J0S-LE-12 SDS Monitor Tank T-B Level Monitor Tank Drexelbrook Y100-2-57 later LIZY 1
Suhsyetem
SDS-LSLL-12 SDS Monitor Tank T-1B Low Monitor Tank Drexelbrook ¥700-2-3? Later Later A,C
Level Trip Subsyslem
CH-RE-1X0] IX Manifold General Area Top of RHP-I Eberline DAL-4 Later H/A A,l,C

fsdiation Element




Page 10

Tahte 2.0
ShS  INSTHUMERT INNFX (Cont *d)

TAL INPUT/SPAN

). SERVICTY LOCAT 10X SUPILIER MODEL NO. DUTPUT/SCALE SET POIKT KEMARKS

CH-RIT/RSH/ IX Mani(nld Ceneral Atrea MP-] Panel Li- therline ECl=3 1=10,000 ai/he Later A, ,C

RSHH-~1X0) Radiat ion ladicat ion/Swilvlh CRAP=1

CN=RAH/RARN IX Manilald Ceneral Area 0P-1 Pane) Lberline RHSiL=-Ru Later SeR/hr, A

=120} High and Nigh=Nigh Alarm FE-Coxr-1
(Local Ligh1)

CN-RE- |X04 12 Manilold €(lluent in Line laside 1X Hanilold ™ H-210-BMC Later N/A A,3,C
Radiation Zlecwent

CR-RY-1X04 1X Manifold Effluent in Line RMP-1 Panel Aston 205 Laler N/A A,l,C
Radiat ion Discriminator EE-CRMP-1

CN-RIT-1X04 1X Manifold Effluent in Line RHP-1 Penal Hechironica 12564 IO-IO‘cp- N/A ALl,C
Radiation Indicator/Transmitter EE-CRMP-1

CH-RSH-1X0A IX Manifold Effluent in Line R{P-1 Panel Mechlronica 1256 Later 6000 cps A,C
Rediation High Switch EE~CRMP-1

CN-RE-LLCOS Leakage Contairment Systew Leakage Containment TCM %-210-BNC Later n/a A,l,C
Inlluent Radiation Element Systea Inlluent

Piping

CN-RY-LCOS Leakege Containment Sysiem RMP-1 Panel Aston 205 Later N/A A,lLC
Influent Rodiation Discrim- EE-CRMP-1
inator

CN-RIT-LCOS Leakage Contsineent Systes RHP-] Panel Mechironics 1256 IO-IO‘qu N/A ALLC
Inllurnt Radiation Indicator/ ZE-CRP-{
Transamitter

CH-ASN-LCOY Leakage Containment Systes 4P-1 Panel Mechtronics 1256 Later 6000 cpse AC
Infiuent Radiat ion High Switch EE~CANP-)

CH-RF-VAOS O(f Cos Header Inlluent Of(f Cas Header Eberline DAl-] Later N/A AL,
Radiation Elcment

éﬂ-llf-VAOﬁ Off Cas Heeder Inlluent RHP=] Panel Eberline £C1-1 .01=-100%c/he N/A Al
Radiation tndicator/Transmitter EE-GRKP-1 J

ON-R.A-VADE Off Cas Header Inflluent RHP-1 Panel Eberline eci-1 Later 1.%aR/he A
Radiat ion ttigh Switch FE-GRMP-]

CN-RE-PHO? "A" Zeolite Bedes Effjuent
Rediation Element ™o H-210-BANC Later N/A Al

CN-RY-PHO? "A" Zeolite Beds Ef(luent RMP=1 Panel Aston 203 Later n/A Al
Rediation Diacriminator EE-CRNP-{



Pare 11
Tanle 7.0
SDS INSTRIMENS INDEX (Cont *d)
TAC INPUT/SCAN
NO. SERVICE = LOCATION = SUPPLIER MWOEL NO. MTPIT/SCALE SET POINT
CH=-R1T/RSNI- "A” Zeolite Brde Elflurnl wHP-} Panel Hechtronie 1254 10-10%(ps ulo".,..
ran? Radiation Indicator/Trans~ FE-CRNP-|
aitter/switsh
CM~RF.~PHOB "8* Zelite Beds Uf(luent
Radiation Element o N-210-B%C Later N/A
Cn-2Y-P08 “8" Leolite Beds ELffluent RMP=1 Panel Aston 203 Later N/A
Rediation Discrimination EE-CRNP-|
CN-RIT/RSH- "8" 2eolite Beds Effluent fMP-1 Pancl
™08 Redistion Indicator/Trans~ EF-CR¥P-] Mechtronice 1254 |o-|o‘¢p. Ol|05w-
aitter/evitch
CW-RE-PMHO9 “C" Zeolite Beds Effluent TCH N-210-BNC Later N/A
Radiation Element
CN-RY-PMO9 "C" Zeolite Beds Effluent RUP-l Panel Aston 20% later Later
Rediation Discriminator LL-CANP-}
CR-RIT/RSH-  "C" Zeolite Beds Effluent RNP-1 Panel Mechtronics 1258 10-10%ps 9x103¢ps
oY Radiation Indicator/Trans- ee-CrRur-1
witteal/switch
CN-REZ-PH10 Cation Beds Influent ™™ M-210-B0C Later Later
Redistion Element
CR-RY-PHIO0 Cation Beds Influent RP-§ Panel Aston 205 Later Later
Radiation Discriminator EE-CRINP-1
CH-RIT/RSH-  Cation Beds Influent RMP-1 Panel Mechtronics 125 10-10%¢ps 9xt0dcps
m™I0 Rediation Indicator/ EE-CRMP-!
Transmitter/Switch
cN-rE-MIL Cstion Beds Effluent o N-210-BNC Later Later
Rediation Elemnnt
CH-RY-PR 1T Catfon Beds Effluent Radiation RMP-1 Panel Aston 203 Later Later
Discriminator Er-GANP-)
CH-RIT/RSH- Cation Beds Effluent Radiation RMP-l Panel Mechtronica 1234 10-10%.ps 9x102cpe
Pull Indicator/Transaitter/switch EZ-CRMP-1
CR-RE-VAL2 Off Cax Particulate ssmple Eberline PINCIA Later Later
Radiation element
CH-RIT-VAI2 Off Cas Particulste Sample Packsged off Can Ederline Later Later Later

Rediat ion Indicator/Trans-
aitter

Sempler

xemaxxs

AL

A

ALl

Al

Al'

A

Al
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Tahle 2.0
SDS INSTRUMENT INDEK (Cont'd)
TAG INPUT/SPAN
N0 . sglVlC! LOCATION SUPPLIER KODEL NO. OUTPUT/SCALL SET POINT REMARKS
CH-RSH-VAIZ Olf Cas Particulate Sample Pachaged off Cas therline Later Later Later A
Radiation switch Sampler
ON-RH-VAI2 Off Ces Particulate Sampler Packaged ofl Cas Eberline Later Later Later A
fadiation Alars High Sampler
On-RR-VAI2 Off Cas Particulate Sampler Packaged off Cas Eberline Later Later Later 1
Radiation Recorder Ssapler
CN-RE-VAL) Off Csa Charcoal Ssspler Packaged off Cae Eberline Later Later Later AL
Radiation Elewment Saspler
CH-RIT-VAL) Off Cas Charcoal Saspler Packaged ofl Can therline Later Later Later ALl
Rediation lndicator/Transaitter Sempler
CN-VSH=VAL) Off Cas Charcoal Sampler Packaged ofl Cas Eber line Later Later later A
Rediation Switch Nigh Saspler
CH-AN-VAL) Off Cas Charcoal Sespler Packaged off Cas Eberline Later Later Later A
Radiation Alarm High Sampler
CN=-RR-VAL) Off Caa Charcoal Sampler Packaged off Cas Cberline lLater Later Later 1
Radiation Recorder Ssapler
CN-RE-VALS Off Cas lon Chember Packaged off Cas Cherline Later Later Later ALt
Sampler Rediation Elewent Sampler
CH-RIT-VAL4 Ofl Cas lon Chember Packaged off Cas tberline Later Later Later Al
Sampler Radiation Indicator/ Samplec
Transmitter
'CH=-RS2=VAlA Off Cas lon Chember Sampler Packaged off Cas Eberline Later Later Later A
Rediation Switch High Sampler
CR-RAH-VALL Off Cae lon Chamber Sampler Packaged O Caa Eberline PING-1A Later Later A
Radiation Alara High Sampler
CN-RR-VALS4 Off Cas lon chamber sampler Packaged ofl Cas Eberline PING-1A 10-10® /A 1
Radiation Recorder Sempler
CH-RA-AS1S Common Alare (or RMP-) Surge Tank skid Ronan 506w Later N/A A
sdjacent to
Annunclation Panel
CN-AR-RA16 Radiation Recorder fHP-1 Panel
Ze-GReP-1 Westronics 1914 tater N/A i
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Appendix 8
Typical Results of Analysis from
the Reactor Coolant System Water and
the Containment Sump Water

Radionuclide Concentrations

uCi/ml
Reactor
Coolant Containment
Isotope System Sump

(Sample Results February, 1981)(Decayed to October, 1980)

H-3 0.066 0.97
Sr-89 " 0.25 (not analyzed 2-81) 0.18
Sr90 ) 2.646
Sb-125 1.6 X 103 (not analyzed

2-81) 0.0091

Cs-134 3.6 27.7
Cs-137 25 172
pH 7.6 8.6
Boron 3800 ppm 2000 ppm
Na 1240 ppm (not analyzed

2-81) 1100 ppm
Volume 88000 gallons 625000 gallonsl

IThe containment sump volume is increasing about 150 gallons/day due to
leakage from the Reactor Coolant System.
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ORAWINC NO.
22-950-21-001
3270~-A-5001
$270-A-5002
$270-A-5004
5270-A-5006
$270-A-3009
527c-A-5011
527D0-A-5013
2E-950-02-001
5270-A-5010
5270-0-5002
5270-0-500)
5270~-0-5006
5270-0-5007
5270-D-5008
20-950-29~001
5270-J-500)
5270-1.-3001
5270-L-5002
527b-L-500)
5270-L-5004
5270-L-3005
5270-L-5006
5270-L-5008
5270-L~3009

5270-L-5010

Page 1
$.D.S. DRAVWING LIST

TITLE

P & 1D Composite Submerged Demineralizer System

CNSI-TH] Supply Manifold Submerged lon Eachangers P & 1D
CKSI-THI P & 1D Contasinated Feed Water Systems

CuSI-TMI P & 1D Off-Cas and Liquid Sepsration Systems

CNS1-THI 527-A-D3/Intermediate Sampling Systes

CNSI-TH] 527A-D2 P & 1D Bets Monitoring Manifold

CNSI-TM] Devatering Station P & 1D

P & 1D RCS Clean Up Manifold

Plan Viev Sudmerged Deminerelizer System

Ton Eachanger Support Assembly Draving

Pre Filter 123 Micron

Final Filter 10 Micron

Ion Eachanger & Final Filter (with Agitator)

Ofl—Cas Sepsrator Item No. 527D-01

Off-Gas Pump Stend Pipe

Submerged Demineralizer System - Desineralizer Draving
Radiation Konitor Panel RNP-1 Arrangement

Filter Manifold Piping Plan & Elevations

lon-Eachanger Support Rack Piping

Ton-Exchanger Support Rack Piping

Filter & Leaksge Containeent Exchanger Rack Piping

Intemediste Level Sawpling Glove Box Layout and Detaila 527A-0)
Feed Manifold Piping Plan and Elevation

Unit (1) Support Rack & Eachanger Piping Manifold Interconnecting Piping Plan & Seciian "A-A"
Unit (1) Support Rack & Exchanger Piping Manifold Interconnecting Piping Plaoc & Section "B-B*

Unit (1) Support Rack & Eachanger Piping Manifold Interconnecting Piping Plan & Section *C-C*




Page 2

DRAWING NO. II_TE

5270-1-5011 Piping Plan and Zlevation Eachanger Manifold

$5270-L-5012 Piping Sections Eschanger Manifold

5270-L-5013 Feed Pump Discharge Piping Plan, Elevation & Details

$270-L-5014 Filter Manifold & Filter Rack Interconnect Piping

$2TD-L~-5015 Filter Manifold & Filter Rack Interconnect Piping

$270-L-5016 Piping ArTangement Surge Chaaber Area

$27D0-L-3017 Piping Section Surge Chemder Area

527D-L~5018 Piping Section Sutge Chember Area

5270-L-5021 Piping Arrangement ~ Plan Off-Ces System

$270-L-5022 Filter Hanifold & Hi-Rad Pilter Box (527-A-01) lnterconnect Piping

$27D-L-5023 Piping Arrangement - 527A-02 Bets Monitoring Manifold

$527D-1L~3%026 Utility Piping Arrangement Plan - Unit Il = “B" Fuel Pool

5270-L-5027 Utilicy Piping Arrengement Details - unit 11 = "B™ Fuel Pool

$27D-1-3028 Piping Arrengesent - Sectiona Of{-Gas System

5270-1-5029 Piping Arrangement - Dewatering Station

527D-L-5030 Piping Arrangement RCS Clesn-Up Manifold

5270-1-5031 Cowposite Piping Arrangement lon Exchanger, Polish Manifold, Filter Manilold & RCS Clean-Up
Manifold

5270-L-50)2 Composite Piping Elevation lon Exchanger, Polish Manifold, Filter Manifold & RCS Clean-Up
Nanifold

$270-L-5033 Composite Piping Arrangement Surge Chamber Area Plan Colusn AN to AP

5270-L-503% Cowposite 'Piping Arrangement Surge Chamber Area Elevations

$270-1-5003 Filter Manifold Assembly Plan & Elevation

5270-K-5004 Filter Manifold Assembly Sections

5270-4-5003 Filter Manifold Assembly Detasila

527D-%-3006 Filter Manifold Asarudbly Details

$527D-#-5007 CNSI-THI lon Eachanger Support Unit la




DRAVINC WO.
5270-M-5008
5270-M-5009
527D-M-5010
5270-u-3011
5270-n-5012
5270-u-501)
5270-M-3014
5270-K-3015
527D-N-5016
5270-K-5017
5270-n-3018
5270-n-5019
5270-n~5020
35270-1-5021
35271D0-1-35022
5270-n-35023
5270-1-5026
5270-M-5%02%
5170-4-35026
5270-4-3027
$270-n-3030
35270-4-3033
5270-M-5026
5270-T-5002
5270-T-5008

$270-7-5012

Page )

w

CHS1-T™1 lon Exchanger Support Units 1Ib, 1d and le
CxS1-T™1 lon Exchanger Support Unit lc

CNS1-TM1 lon Eachanger Support Unit 11

CNS1-TH1 lon Exchenger Support Unit 111

lon Exchanger Support Details

Of(-Gas Separatur & Stand Pipe - Skid Detail

Feed Manifold Plen, Elevation and Details

Cesk Support Platform Plan, Section and Detail

Surge Chamber Cover Plan and Detaila

Exchanger Manifold Plans and Sections

Enxchanger Manifold Sections and Details

Cask Support Pletform Filter Manifold Shielding Detaile
Ton Exchenger Lifting Yoke Cuide Detail:

Spent lon Exchanger Storsge Rack

Bets Monitoring Manifold Plans and Sections

1-13C Shippiog Cask Support Platfore

Yoke Hanger Detail

Plens and Detsile Dewvatering Station

Pipe Conteinment and Reatraint Details

Moveable Spent lon Exchanger Storage Rack

RCS Clean-Up Henifold Asscmbly, Plan, Elevaetion & Details
Shielded Pipe Chese for RCS Clean-Up Manifold Arrangcment Asseshly & Detells
Radietion Shielding Betwren RCS Clean~Up Manifald & Pipe Chese Asarmbly & Details
Intermasdiate Level Sempling Clove Bon 327A-03

Ni-Rad Fecd Semwple Clove Bon 527A-04

Hi-Rad Filter Sample Clove Biux 3527A-01



DRAWING WD.
5270-7-5026

DD-327C-J-3002
DD~517C-J=5017
DD-527A-J-5001
DD=-527A-J-5001
DD-527A~J-5001
DD-527A-J-5004
DD-527A~J-5007
DD-527A-J-5008
DD~527A-3-5011
DD-527A-J-5016
DD-527A-J-5018
DD=527A-J-5019
DD- 527A-3-5020
DD-527A-J-5021
DD=527A-1-5022
DD-527A-J-3024
DD=527A~J-5025
pD-5270-J-5023
$27C-J3-5002

527¢-pP~500)

527C-P-501D

527c-Rr-1001

527C~R~1004

$27C-R~1005

527C-R-1006

Sht.
Sht.

She,

10of)
2of 3
Jof )

Jne

Shielded Pipc Chase

Details

Inetallation
Installation
Installation

Installstion

Design Detail
Oesign Detail
Design Detail

Design Betail

Page &

$27A-01-C for Hi-Rad Filter Glove Boz 527A-0! Arvangement, Assembly amd

Level Control Panel Off-Cas Separator
Hounting Support for Annunciator Panel #1 & High Rad. Alam
Material List

Haterial List

Gencral Notes for Fabrication & Installstion of lnatruments & Supports

Instaliation
Installation
Installation
Installation
Installation
Installation
Installation
Installation
Installation
Installation
Installation
Installation
Installation

BETA Monitor

Design Detail
Design Detail
Design Detail
Design Detail
Design Detail
Design Detail
Design Detail
Design Detail
Design Detail
Design Deteil
Design Detail
Design Detail

Deaign Detail

Flow Indicator/Totalizer and Liquid Vortex Flow Element
Flov Indicating U~Tube msnometer & Orifice

Flow Indicating Manoseters Orientation - Ion/Cstion Each. Sys.
Preasure Differential Indicatar/Switch

Feed Tcep. Indicator TI-527-07 & T1-527-41

Electronic Level Switch LC & LSH=527-04

Electronic Level Switch LC/LSH-527-03 & LC/LSH-527-43
High Red. Alam RAH-527-11

High Rad, Alamm RA}I~527-01

Undervater GCamma Radistion Monitors

Hounting Support for Relay Panel RP-1

Support Stand for Filter Radiation Manitoss

Sample System Piping OIf-Cas Radiation Monitor

Mounting Detail for L527-65 RES27-1)

CNS1/T™1 - Electrical Wiring Diagrams 120 Volt Sump Puapn

Loop Disgram LC/LSH-527-03, LC-527-04, LSI-327-04 LC/LSH-527-4)

Unit I11B Structural Bracing lor Rigging

Unit ItA Structural Bracing lor Rigging

Unit 11IA Structural Bracing for Rigging

Unit 1138 Structural BAracing for Ripging




DRAMING NO. TITLE

$27C-r-1007 Load Transfer Triangle & Spreader Bar Details

$27C-r-1010 Arraagesent for Meting Unit 111E to t11A

527C-r-101) Arrangement for Mating Unit 118 to 11A

$27C-r~101% Losd Transler Triangle & Adjustable Spreader Bor

327C-a-1019 Cowpression Rigging Lug Details

527C-r-1027 Intermediste Clove Bon Table 527A-03T Swivel Shackle Bolt liole Location Details
527C-R-1028 Hi-Rad Filter Clove Bon Support Table 327A-01-T Rigging Support Details

$27C-R~1013t Lightweight Padeye Test Rig Assembly (Torque)

$27Cc-r-1032 Lightweight Padeye Test Rig Assembly (Hydreulic)

522C-R-103% Hi-Rad Feed Clove Boxn Rigging Support Details |
527C-R~1046 Dewatering Station Rigging Phase 111 '
527C-T-5004 Interwediete Seepling Manifold Bottle Lilting Mechanism Details 527A-0)

$27D-A-5009 QIS1-TH! lon Exchange Flow Sheet

$5270-A-5007 General layout Plen lon-Exchenge Equipsent

327D-A-5012 Pump Removal Instructions for Off-Cas Pusp & Feed Pump

5270~A-5014 Pool Floor Zquipsent Base Locstions lnstelletion Dimensions

$270-D-5004 Pre~Filter/Final Filter Details

$270-D~-5009 Exchanger Shirt and Lifting Lugs

$27D-p-5011 Pre-Filter With Agitetor

5270-D-5012 Ion Exchanger, Final Filter & Pre-(ilter Details

$27D-D-501) lon Exchanger & Pinel Filter

5270-0-3016 Pre-Filter

$270-3-5001 BETA Monitoring Housing Details

327D-3-500% Radistion Monitors Molder & Weight Assy & Det (or lon Exchange Filters Radistion Monitors
$270-3-%005 Radistion Monitors Holders & Weight Assembly & Detsils for lon Exchenger

3270-1-3028 Spent lon Exchenger Storsge Rack - Unit 3



DRAVING WO,
5270-1-5029
527D-N-5031
5270-%-3032
527D-H-3033
5270-1-3D36
$27D-N-5037
5270-P-3002
527D-P-3004
5270-P~5005
527D0-P-5006
5270-P-5007
5270-P-5008
527n-P-35009
5270-p-5011
5270-P-5012
5270-P-3D1)
527D-P-5014
527D-P-3013
5270-P~5016
5270-P-5017
$270-R-1008
5270-r~-1009
5270-r-1011
5270-8~1012
5270-R-1014

5270-r-1016

JITLE

Spent lon Eachanger Storage Rack = Unit 4a

8CS Clean-Up Manifold Assembly, Sections & Details

Speot lon Eachanger Storage Rack - Unit &b

Personnel Crane Baaket Aasembly

Peraonnel Crane Basket Detaila

Storage Rack Lifting Device Plan, Sections and Details

CNSI-TM]1 Electrical Wiring Diagrams 460 Volt Motors, Etc.

CHSI-TMI Electrical Plan Pover & Lighting

CHEI~THMI Electrical Details & Bill of Materials

CHSI-TMI Electrical Sections

Loop Diagraw FI/FQl - 527-07, -09, ~10 L1-527-01

Electrical Connection Diagras Annuciator Panel No. 1 & Single Point Annunciastors
Instcument & Electrical Plan and Details

Instrument and Electrical Sections

Loop Diagram Area and Off-Cas GAMMA Monitors

Interconnection Wiring Diagram Radiation Recorder RJR-527-01

Loop Diagrem BETA Monitoring Syatem

Elementary Wiring and Connection Diagres Feed Shutdown System Relay Panel RP-1
Loop Diagram Undervater Radiation Monitoring Systes

Loop Diagras Pressure Instr., Tewperature lnatr., Demineralized Water Flow Control
Unit I11A Rigging Details

Unit 1118 Rigging Details

Unic 11A Rigging Details

Unit 1IB Rigging Details

Unit 1D/1E Rigging

Unit IC Rigging



DRAWINC NO. TITLE

3270-0-1017 Unit IR Rigging

5270-r-1018 Unit LA Rigging

$270-2-1020 Alignment and Compression Rigring Assesblies for Unic IA, 18, IC, 1D, IE
5270-0-1021 Filter Menifold Rigging

3270-e-1022 Shipping Cask Support Platfors Rifging

$270-2-1023 Feed Manifold Rigging

5270-R-102% BETA Manifold Rigging and Pad Fye Details

$5270-2~1023% lon Exchanger Menifold Rigging Detaile

3270-r-1026 lon Exchanger Manifold Rigging Sections

35270-1-1029 Intermediate Level Clove Box Asscably Rigging

5270-2-1030 Hi-Rad Filter Sswple Box and Support Rigging Details
5270-2-10)3 Off~Cas Air Filtration System Rigping

35270--1033% Hi-Red Feed Sample Clove Box Assesbly Rigging

5270-2-10)6 Surge Chember Cover Rigging for Covers 1A, 2A, 3A, &A (typ)
35270-2-1027 Off-Cas Separator & Standpipe Rigging Phese 1)

3270-2-1018 Off(-Cas Seperator b Standpipe Rigging Phase I & 111
527D~R-1041 ton Exchanger Transport Cash 14-193-M Assesdly Rigging
5270-R-1044 Dewvatering Station Structural Bracing Required (or Rigging
35270-R-1045 Devatering Station Rigging Phase 1 & Phase 11

3270-1-5001 Assembly & Detaile Remote Oisconnect fur Hansen Coupler
5270-1~5003 Intermediate Level Sampling Gluve Rox 3527A-0)

$270-1-5009 Lifting Yohe Asscally (ur Exchanger Tanks

$270-7-3010 Remate Disconnect Cuide amd Supporte

5270-T-5011 Exchanger Yoke Details

5270-7-3014 Hi-Rad Feed Sample Clove Rox Layout and Letails 527A-0&

5270-7-3013 Hi-Red Filter Cluve Bon Lsyout and Detaile 327-01



DRAVINC NO.
5270-T-5016
5270-1-5017
52,0-1-5018
5270-T~5019
5270-1-5020
5270-T-5022
5270-T-502)
5270-T-5024
5270-T-5025
5270-T-5027
5270-T-5028
5270~-T-5029
5270-1-5030
5270-T-3031
5270-T-5032
§41501-002-01
RW1501-002-02
R¥3501-002-0)
RW1501-002-04
RW1501-002-05
RWJ501-002-06
R¥1501-002-07
R¥W1501-003-01
R41501-003-02
R¥1501-003-0)

RW1501-001-04

TLITLE

Lifeing Yoke Assembly for CNS-1600 Shipping Cash

Hi-Rad Filter Glove Box Piping and Sections 527A-01

Hi~Rad Feed Sample Glove Box Piping and Sections 527-04

Lifting Yoke Details

Support Table 527A=03-T and 527A-04~T for Intermcdiate Level Glove Box and Ili-Rad Fecd Clove Box
Lifting Yoke Assemb'y for Unspent Exchanger Tanks

Exchanger Yoke Details for Unspent Exchanger Tanks

Support Table 527A-01-T for Hi-Rad Filter Clove Box 527A-01

Cask and Exchanger Tank Alignwment Fixture

Assembly and Details Remote Disconnect for liansen Coupler @ Dcvatering Station

Devatering Station Remote Disconnect Cuide and Supports

Valve Stems Extensions and Shielding, Assembly and Details for Glove Boxes and Manifolds
Valve Stem Extensions and Shielding, Assembly and Details for Manifolda
Hansen Coupler Remote Connector Asscably and Details for Prefilter Nozzle A
Manipulator and Recovery Tool

Filter MHanifold Piping Plan and Elevations

Filter Manifold Assembly Details

Filter Manifold Asseably Plan and Elevation

Filter Manifold Assembly Sections

Filter Manifold Assembly Details

Filter Manifolc Asaembly Details

Filter Manifold Assenmbly Box and Details

Exchanger Manifold

Exchanger Manifold Sections & Misc. Details

Exchanger Manifold Misc. Details

Exchanger Hanifold Containment Plates Details




DRAVING WO.
R¥1501-003-05
R¥3501-003-06
RW1501-003-07
’4350t~003-11
Rw1501-003-12
RW31501-004~01
RW3501-004~02
RW1501-004-03
R¥1501-004A-2)
R43501-005-01
RW3501-005-02

K¥3501-005-03

RW3501-005-03-01

K¥3501-005~-04
R¥3501-005-05
K¥3501-005-06
RW1I501-005-07
K¥3501-007-01
RW13501-007-02
R43501-007-03
R¥1501-007-04%
RW1501-007-05
RW1501~007-06
R®3501-007-07
R¥3501-007-08

R¥43501-008-01

nne
Coping Details for Exchanger Manifold

BETA Monitur Housing Details Type B

txchanger Manifold Structure Asseably

Piping Plan and Elevation Exchanger Manifold

Piping Scctions Exchanger Manifold

BETA Monitoring Manifold

BETA Monitoring Manifold Misc. Details

BETA Monitor Housing Details Type "A"

Piping Arrangement = 527A-02 BETA Monitoring Manifold
Intermediate Level Sample Glove Box
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3475-£821 Conn. diag. "0 Ces MDR" Term. Box CH 70 and P1/PSH/PSHH-327-18 and RE-527-18
3475-2828 Elem, disg. SDS 480V. Fecd Pump 527 CH-01

3475-2829 Elem. dieg. SOS 480V. Off Ces Dlover and Leak Cont. pump

3475-E830 Elen. diag. SDS OCf Cas Bottoa pusp 527 GN-02

3475-2031 Elea. disg. SDS 4BOV Off Cas WTR 527-E-0)

3475-2832 Conn. disg. HTR cont. PNL for Off Cas HTR 527-£-01

3475-20)3 Conn. dieg. rad. mon. PNL AMP.1 (Sh. 1 ol 3)

3475-283 Conn. disg. rad. mson. PNL MxP.l1 (Sh, 2 of J)



DRANING NO.
3475-E835
3475-E836
3475-2837
3475-£838
3475-2839
3475-E840
3475-E852
3475-£853
3475-E886
3475-£887
3475-E891
3475-E892
3475-£89)
3475-E894
3475-E895
3475-E896
3475-£903
3475-8N-EB19
3475-BH~EB20
3475-2M-E821
3475-BH-E822
2-M74=-5DS0)
2-M74-D%O01
2-H74-P01
2-POA-6201
2-C0C-6201

Conn. diag. rad. mon. PNL RMP.1 (Sh. 3 of 3)

Conn. diag. for RCS clesan Up Manifold

Block diag. misc. SDS

Conn. diag. devatering atation

Elen. diag. Rad, Hontior PNL RHP~-1 control and alam

Conn. diag. for RE-527=i1, 12 and 13 and RAI~-527-11

Elem. disg. R.B. Waste Pump WC~P-l

Elem, diag. sol. vlv AV-0l AV-02 and SV-13

Block diag. SDS misc. Rad Monitor

Conn. diag. Filter Contairment Rad det. inst. rack

Block diag. misc, Fuel Pool Waste Storage System

Int. and ext. conn. for LCL cont. PNL WHG 149

Elem. diag, alatma - cont. PNL CN-PNL-1

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

Int. and ext. conn. for cont PNL CH-PNL-} (Sh 2 of 2)

Loop diag. upper Waate Storage Tanks Levol

Conn. diag. for hoist 527-T-04

Bill of material for local starter CN 52

Bill of material for local starter CN 60

Bill of material for local starter CN 58

Bill of material for local starter CR 55

Piping and lnatrument Disgram, SDS Feed and Monitor Tank Syatem
Piping and Instrusent Diagram, Demineralized Service Water
Piping and lnstrument Disgram, Processed Water Storage and Recycle System
Gencral Arrangement, SDS Monitor Tanks, Fuel Handling Building, El. J05‘0"

FiiB, El. 305°0", SDS Equipment, Foundations and Misc. Support Steel
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2-J74-SDS02 Instrument Installation Detail, SOS Monitor Tank Tranafer Pump V'=1B Disch.wrge

Pape 2)
DRAYINC WO. Ine ‘
2-COR=-6201 FHB, El. 305°0", SDS Equipment, Foundations Reinforcing Dezails .
2-C21-008 Civil Structural Standards, Aochor Bolt Schedule and Details !
2-C8R-6201 FHB, SDS Equipment Foundations Reinforcing Bar List ‘
2-£21-005 One Line Diagram SDS Admin. Building i
2-E38-50501 Connection Diagram, Local Control Panel SDS-LCPI !
2-E38-50502 Connection Diageam, Local Control Panel SDS-LCP2 :
2-£38-SD503 Connection Diagrss, SDS Manitor Tank Transfer Pump Local Starters |
2-E3B8-5DS04 Connection Diagram, SDS Misc. Devices i
2-E38-50505 Connection Diagram, SDS Misc. Term Boxecs |
2-E76-5DS01 Schematic Diagram, SDS Monitoring Tank Transfer Pump (P1A) i
2-E76-SDSD2 Schemat ic Diagram, SDS Monitoring Tank Transfer Pump (P1B) ‘
2-E76-5DS03 Schematic Diagram, SDS Monitor Tank Inlet Valves
2-E76-SDSO4 Schematic Diagram, SDS Misc. Instrusentation and Alamms
2-E80-SDSO1 Bill of Materials, Local Conrol Panel, SDS-LCF-1
2-£80~-SDSD2 2ill of Materials, Local Control Panel, SDS-LCP-2
2-E61-50S01 SDS Pull Slips
2-323-001 Instrument Piping Class Specificstion
2-325-002 Installation Details
2-325-00) Installation Details
2-3925-005 Installation Details
2-J25-007 Installation Details
2-J71-5DS01 Inst nuaent Rack Layout, Instrusent Reck SDS-R-1
2-371-5DS02 Instrument Rack Lsyout, Instrument RAck SDS-R-2
2-373-5DS01 Panel Draving, SDS Feed and Monitor Tank, Panel SDS-LCP-1
2-373-5DS02 Panel Drawing, SDS Feed and Monitor Tenk, Panel SDS-LCP-2
2-J74-SDS01 Instrusent Insatallstion Detail, SUS Monitor Tenk Transfer Pump P-lA Discharge
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ORAVING_NO. TiTLe
2-J74-S0S0) lnstrument Tnestallation Detail, SDS Monitor Tank T<lA
2-J74-SDS0A tnatrument Inatellation Detail, SDS Monitor Tenk T-1B
2~J7%-SDSDI Loop Diagzam, SDS Monitor Tank T-1A Llevel
2-J15-SDS02 Loop Diagrem, SDS Monitor Tanh T-IB Level
2-J75-SDS03} Loop Diagram, SDS Monitor Tenkh, P-1A Discharge
2-J75-SDS04L Loop Disgrem, SUS Monitor Tank, P-1B Discharge
2-J75-SDS05 Loop Diagram, SDS Monitor Tank T-1A, Lov Level Trip
2-125-SDS06 Loop Diagram, SDS Monitor Tank, T-18, Low Level Trip
2-J177-SDS0! Logic Diagram, SDS Feed and Monitor Tank Transf{er Pumps
2-J77-SDS02 Logic Diagram, SUS Feed and Monitur Tank Inlet Valves
2-J77-SDS0) Logic Diagram, SDS Feed and Monitor Tenk Alarms
2-J78-SDSOL Level Setting Diagram, SDS Monitor Tank, T-1A
2-J78-50502 Level Satting Diagram, SDS Monitor Tanh, T-1B
2-PON-001 HVAC, Partial Plans
2-P15-0C1 ¥all end Floor Penetration Schedule
2-P15-002 Vall and Floor Penetratioa Schedule
2-P60-DMOL Piping lsometric, Demineralized Water System, FHB, Unit 1/Unit 2 Corridor
2-P60-5DS01 Piping 1sometric, SDS, Aux and Fuel Handling Buildieg
2-p60-SDS02 Piping lsoeetric, SDS, Aux end Fuel Handling Building
2-P60-SDS0) Piping Isometric, SDS, Aux end Fuel Hendling Building
2-p64-DNOL Hanger Details, Deminerelized Water System, FHB, Unit 1/Unit 2 Courridor
2-P64L-SDSO1 Hanger Details, SUS Feed and Honitur Tank Systems, Aux and Fuel landling Bldg.
2-P84-SDS02 Vanger Drtails, SDS Feed and Monitor Tank Systes, Aux and Fuel Handling Rldg.
2-P84-SDS0) hanger Details, SNS Ferd eand Monitur Tank System, Aux and Fuel Mandling Bldg.
2-L21-S0S01 SDS-One Line Digram
2-#100A-00001-D1 Two 12,000 Callon, 9™ U.D. nu )2°0'", Straight Shell Water Storage Tanks, Buflalo Yenh

2-E0R-6201 Crounding am) Racevay, Sulewtrcd Drsineralizer Systew



Appendix No. 10
to
Subwerged Demineralizer System

System Design Deacription

Title

S.D.S Valve List




FILTRATION SUBSYSTEM (FL)

VALVE NUMBER __PRINT NUMBER SIZE TYPE DESCRIPTION

CN-V-FL-1 1 1/2"  Ball Filter Manifold Inf. Stop
CN-V-FL-2 vV-527-6 11/2" Check Filter Supply Check

CN-V-FL-3 v=527-9 1 1/2" Ball Filter Inlet

CN-V-FL-4 v-527-11 3/4" Ball Filter Manifold Flushing Stop
CN-V-FL-5 v-527-13 1 1/2" Diaphragm Prefilter Inlet Isol.

CN-V-FL-6 V-527-14 11/2" Ball Filter Outlet

CN-V-FL-7 11/2" Q.D. Prefilter Vent

CN-V-FL-8 11/2" Q.D. Prefilter Outlet

CN-V-FL-9 1 1/2" Q.D. Prefilter Inlet

CN-V-FL-10 v-527-18 3/4" Ball Final Filter Vent

CN-V-FL-11 v-527-19 3/4" Ball Prefilter Vent

CN-V-FL-12 v-527-20 3/4" Check Filter Flush Line Check
CN-V-FL-13 1 1/2" Q.D. Final Filter Vent

CN-V-FL-14 1 1/2" Q.D. Final Filter Outlet

CN-V-FL-15 1 1/2" Q.D. Final Filter Inlet

CN-V-FL-16 V=527-24 3/6" Ball Filter Flushing Connection Isol.
CN-V-FL-17 1/2" Ball Prefilter Outlet Pressure Inst. Isol.
CN-V-FL-18 Reserved

CN-V-FL-19 Reserved



SDS_ION EXCHANGE SUBSYSTEM (IX)

VALVE NUMBER __PRINT NUMBER SIZE TYPE DESCRIPTION

CN~V-1X-20 vV=-527-1 1" Diaphram Feed Pump Discharge

CN-V-1X-21 vV-527-2 3/6" Ball Feed Pump Recirc. Isol.

CN-V-1X-22 V-527-3 1 Check Feed Manifold Flush Line Check
CN-V-IX-23 vV-527-4 1" Ball Feed Manifold Flush Connection Isol.
CN-V-IX-24 v-527-21 1" Ball IX Manifold Supply Line Auto. Isol.
CN-V-1X-25 V-527-22 1" Diaphram Train # 1 Ion Exchangers Inlet Isol.
CN=-V-1IX-26 v=-527-23 T Diaphram Train # 2 Ion Exchangers Inlet Isol.
CN-V-1X-27 v=-527-25 1" Ball Train # 1 Ion Exchangers Outlet Isol.
CN-V-1X-28 v-527-28 1 Ball Train # 2 Ion Exchangers Outlet Isol.
CN-V-IX-29 v-527-29 1" Ball Cation Exchanger "A" Inlet Isol.
CN-V-IX-30 v=-527-30 1 Ball Cation Exchanger "A" Outlet Isol.
CN-V-IX~-31 V=-527-31 1" Ball Cation Exchanger "B" Inlet Isol.
CN~-V-IX-32 v=-527-32 1" Ball Cation Exchanger "B' Outlet Isol.
CN-V-1X-33 1" Check Train # 1 IX Flush Line Check
CN-V-IX-34 V-527-49 1% Ball Train # 1 IX Flush Line Isol.
CN-V-1X-35 1" Check Train & 2 IX Flush Line Check
CN-V-IX-36 V-527-50 1" Ball Train # 2 IX Flush Line Isol.
CN-V-IX-37 15 Check Cation "A" Flush Line Check
CN-V-IX-38 V-527-51 b Ball Cation "A" Flush Line Isol.
CN-V-1X-39 1" Check Cation "B" Flush Line Check
CN-V-IX-40 V-527-52 1" Ball Cation "B" Flush Line Isol.
CN-V-IX-41 151420 Q.D. Train # 1 IX "A" Inlet

CN-V-1IX-42 1 1/2" Q.D. Train # 1 IX "A" Outlet

CN-V-IX-43 11/2" Q.D. Train # 1 IX "B" Inlet

CN=-V-IX-44 1 1/2" Q.D. Train # 1 IX "B" Outlet



SDS ION EXCHANGE SUBSYSTEM (IX) (Cont'd)

VALVE NUMBER __ PRINT NUMBER SIZE TYPE DESCRIPTION
CN-V-IX-45 11/2" Q.D. Train # 1 IX "C" Inlet
CN=-V-1X-46 11/2" Q.D. Train # 1 IX “C" Outlet
CN-V-IX-47 1 1/2" Q.D. Train # 2 IX "A" Inlet
CN-V-IX-48 11/2" Q.D. Train # 2 IX "A" Outlet
CN-V-IX-49 1 1/2"  Q.D. Train # 2 IX "B" Inlet
CN-V-IX-50 11/2" Q.D. Train # 2 IX "B" Outlet
CN-V-1X-51 =12 Q.D. Train # 2 IX '"C" Inlet
CN-V-IX-52 11/2" Q.D. Train # 2 IX "C" Outlet
CN-V-1X-53 1 1/2" Q.D. Cation IX "A" Inlet
CN=-V-IX-54 1 1/2" Q.D. Cation IX "A" Outlet
CN-V-IX-55 1 /2" Q.D. Cation IX "B" Inlet
CN-V-1IX=-56 1 1/2" Q.D. Cation IX "B" Outlet
CN-V-1IX-57 RESERVED
CN-V-IX-58 V-527-213 1 1/2" Ball Cation Effluent Isolation to Utility
Piping
CN-V-IX-59 RESERVED
CN-V-IX-60 RESERVED
CN-V-1IX-102 2 Ball First Isolatisn to MWHT
CN-V-1IX-103 2" Ball Second Isolation to MWMT
CN-V-IX-104 2% Ball First Isolation to RCBT
CN-V-IX-105 r Ball Second Isolation to RCBT



LEAKOFF CONTAINMENT

VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION

CN-V-LC-106 V-527-204 1/2" Ball Containment Pump Disch. Press. Inst. Isol
CN-V-LC-107 V-527-26 1" Diaphragm Final Filter Leakoff 1sol.
CN-V-LC-108 V-527-27 ) B Diaphragm Prefilter Leakoff Isol.
CN-V-LC-109 V-527-65 1" Diaphragm Train # 1 IX "A" Leakoff Isol.
CN-V-LC-110 V-527-66 e Diaphragm Train € 1 IX "B" Leakoff Isol.
CN-V-LC-111 V-527-67 1" Diaphragm Train # 1 IX "C" Leakoff laol.
CN-V-LC-112 V-527-68 1" Diaphragm Train # 2 IX "A" Leakoff Isol.
CN=-V-LC-113 V-527-69 1" Diaphragm Train # 2 IX "B" Leakoff Isol.
CN-V-LC-114 V=527-70 1" Diaphragm Train # 2 IX "C" Leakoff lsol.
CN-V-LC-115 v=-527-71 1" Di aphragm Cation IX "A" Leakoff 1sol.
CN-V-LC-116 v=-527-72 1" Diaphragm Cation IX "B" Leakoff Isol.
CN-V-LC-117 vV=-527-57 11/2" Ball Leakoff IX "A" Inlet 1sol.
CN-V-LC-118 V-527-58 11/2" Ball Leakoff IX "B" Inlet Isol.
CN-V-LC-119 V=527-59 11/2" Ball Leakoff IX "A" Outlet Isol.
CN-V-LC-120 V-527-60 11/2" Ball Leakoff IX "5" Outlet lsol.
CN-V-LC-121 vV-527-63 1" Ball Leakoff IX "A" Flushline Isol.
CN-V-LC-122 V-527-64 )2 Ball Leakoff IX "B" Flushline laol.
CN-V-LC-123 1 1/2" Q.D. Leakoff IX "A" Inlet
CN-V-LC-124 1 1/2" Q.D. Leakoff IX "A" Outlet
CN-V-LC-125 11/2" Q.D. Leakoff IX "B" Inlet
CN-V-LC-126 11/2" Q.D. Leakoff IX '"B" Outlet
CN-V-LC-127 V-527-85 32 Check Valve Leakoff Containment Pump Suctionline

Check Valve
CN-V-LC-128 1 1/2" Q.D. Leakoff IX "A" Vent

CN-V-LC-129 1 1/2" Q.D. Leakoff IX "B" Vent



LEAKOFF CONTAINMENT (Cont'd)

VALVE NUMBER _ PRINT NUMBER SIZE TYPE DESCRIPTION

CN-V-LC-213 vV-527-61 3/4" Ball Leakoff IX "A" Vent

CN-V-LC-214 V-527-62 3/4" Ball Leakoff IX "B" Vent Isol.
CN-V-LC-~130 1/2" Rall LCIX A Effluent Pressure Gage Isol.

CN-V-LC-291

1/2" Ball LCIX B Effluent Pressure Gage Isol.



PROCESS MONITORING SUBSYSTEM (PM)

VALVE_NUMBER __ PRINT NUMBER SIZE TYPE _____ DESCRIPTION

CN-V-P¥-166 V=527-42 3/4" Ball Train # 1 IX "A"” Outlet Sample Isol.
CN-V-PH-I67 V=-527-43 3/4" Ball Train ¢ 1 IX "B" Outlet Sample Isol.
CN-V-PH-168 V-527-44 3/4" Ball Train # 1 IX "C" Outlet Sample Isol.
CN-V-PM-169 V-527-45 3/4" Ball Train # 2 IX "A" Outlet Sample Isol.
CN-V-PM-170 V=-527-46 374" Ball Train # 2 IX "B" Outlet Sample Isol.
CN-V-PH-171 v=527-47 3/4" Ball Train # 2 IX '"C" Outlet Sample Isol.
CN-V-PH-172 3/4" Ball Cation Exchangers Outlet Sample lsol.
CN-V-PM-173 vV-527-114 1/4" 3-Way Ball Train ¢ 1 IX "A" Outlet Flow Diversion
CN-V-PM-174 v-527-115 1/4" 3-Wav Ball Train ¢ 2 IX "A" Outlet Flow Diversion
CN-V-PM-175 V=527-116 1/4" 3-Way Ball Train # 1 IX "B" Outlet Flow Diversion
CN-V-PM-176 v-527-117 1/6" 3-Way BRall Train & 2 IX "B" Outlet Flow Diversion
CN-V-PM-177 vV-527-118 1/4" 3-Way Ball Train # 1 IX "C" Outlet Flow Diversion
CN-V-PM-178 v-527-119 1/4" 3-Way Ball Train 4 2 1X "C" Outlet Flow Diversion
CN-V-PM-179 v-527-120 1/4" 3-Way Ball Cation Exchangers Influent Flow Diversion
CN-V-PM-180 vV-527-121 1/4" 3-Way Ball Cation Exchangers Effluent Flow Diversion
CN-V-PM-181 v-527-88 3/6" Ball Cation Exchangers Influent Samplé Isol.
CN-V-PM-183 v=-527-96 1/4" Needle Train # 1 - IX "A" EFF Sample Throttle
CN-V-PM-184 V=-527-95 1/4" Needle Train # 1 - IX "B" EFF Sample Throttle
CN-V-PM-185 v=-527-93 1/4" Needle Train # 1 - IX "“C" EFF Sample Throttle
CN-V-PM-186 V-527-94 1/4" Needle Train # 2 - IX "A" EFF Sample Throttle
CN-V-PM-187 V-527-92 1/4" Needle Train # 2 - IX "B" EFF Sample Throttle
CN-V-PM-188  V-527-91 1/4" Needle Train # 2 - IX "C" EFF Sample Throttle
CN-V-PM-189 v-527-89 1/4" Needle Cation Exchangers Influent Sample

Throttle



PROCESS MONITORING SUBSYSTEM (PM) (Cont'd)

VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION

CN-V-PM-190 v-527-90 1/4" Needle Cation Exchangers Influent Sample
Throttle

CN-V-PM~-191 V-527-150 1/4" Ball Train # 1 § 2 IX's "A" Beta Monitor
Flush Stop

CN-V-PM-192 V=-527-149 1/6" Ball Train # 1 § 2 IX's "B" Beta Monitor
Flush Stop

CN-V-PM-193 v-527-148 1/6" Ball Train € 1 & 2 IX's "C" Beta Monitor
Flush Stop

CN-V-PM-194 V=527-147 1/4" Ball Cation Exchangers Influent Beta Monitor
Flush Stop

CN=-V-PM-195 V=527-146 1/6" Ball ~ Cation Exchangers Effluent Beta Monitor
Flush Stop

CN-V-PM-196 V=-527-143 1/6" Ball Beta Monitor Flush Header Isol.

CN-V-PM-197 V=-527-144 1/6" Check Beta Monitor Flush Header Check

CN-V-PM-198 V-527-200 1/4" Check Train # 1 &§ 2 IX's "A" Beta Monitor
Flushline Check

CN-V-PM-199 v-527-199 1/4" Check Train # 1 § 2 IX's "B" Beta Monitor
Flushline Check

CN-V-PM-200 v-527-198 1/6" Check Train # 1 & 2 IX's "C" Beta Monitor
Flushline Check

CN-V-PM-229 vV-527-197 1/4" Check Cation Exchangers Influent Beta Monitor
Flushline Check

CN-V-PM-230 vV-527-196 1/4" Check Cation Exchangers Effluent Beta Monitor

Flushline Check



VENT AND DRAIN SUBSYSTEM (VA)

_VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION
CN-V=-VA-201 v-527-33 3/e" ball train #1 IX “A" vent isol.
CN-V=-VA-202 v=527-34 3/6" ball trsin #1 IX “B" vent isol.
CN-V-VA-203 vV-527-35 3/e" ball train #1 IX "C" vent isol.
CN-V-VA-204 v=527-36 3/6" ball train #2 IX "A" vent isol.
CN-V-VA-205 v-527-37 3/a" ball trsin #2 IX "B" vent isol.
CN-V-VA-206 v-527-38 3/4" ball trsin #2 IX "C" vent isol.
CN=-V-VA-207 v-527-39 3/e" bsll castion IX "A" vent isol.
CN-V-VA-208 v-527-40 /6" ball cation IX "B" vent isol.
CN-V-VA-209 vV-527-53 1" bsll train #1 ion exchangers piping vent
CN-V-VA-210 V=527-54 1" ball train #2 ion exchangers piping vent
CN-V=VA-211 vV-527-55 1% ball cation IX "A" piping vent
CN-V=-VA-212 vV-527-56 e ball cation IX "B" piping vent
CN-V-VA-215 1 1/2" Q.D. train #1 IX "A" vent connection
CN-V-VA-216 11/2" Q.D. train €1 IX "B" vent connection
CN-V-VA-217 1 1/2" Q.D. train #1 IX "C" vent connection
CN-V-VA-218 LAy s train #2 IX "A" vent connection
CN-V-VA-219 1 1/2" Q.D. train #2 IX "B" vent connection
CN-V-VA-220 1 1/2" Q.D. train #2 IX "C" vent connection
CN-V-VA-221 1 1/2" Q.D. cation "A" vent connection
CN=-V-VA-222 1 1/2" Q.D. cation "B" vent connection
CN-V-VA-225 2" ball tank farm vent isol.

CN-V-VA-226 RESERVED
CN-V-VA-227 RESERVED

CN-V=-VA-228 10" butterfly exhsust header inlet isol.



VENT AND DRAIN SUBSYSTEM (VA) (Cont'd.)

VALVE NUMBER PRINT NUMBER SI1ZE ~TYPE DESCRIPTION
CN-V-VA-231 6" diaphragm pressure control valve
activated
butterfly
CN-V-VA=232 RESERVED
CN-V-VA-233] 2" ball Spare
CN-V-VA-234 RESERVED
CN-V-VA-235 RESERVED
CN-V-VA-236 RESERVED
CN-V-vA-237 vV-527-123 2" ball beta monitoring manifold vent exhauat
CN-V-VA-238 V=527-122 2" ball beta monitoring manifold vent intake
CN-V-VA-239 v-527-83 2" ball IX manifold vent exhaust
CN-V-VA=240 v-527-206 2 globe IX manifold vent intake
CN-V-VA-241 v-527-108 3/8" check hi rad filter sample box pump discharge
check to waste vent isol.
CN-V-VA-242 V-527-189 2" ball inter. sample box vent exhaust isol.
CN-V-VA-243 V-527-188 2" ball inter. sample box vent inelt isol.
CN-V-VA=244 V-527-203 2" ball hi rad feed sample box vent intake line
isol.
CN-V=VA=246 V-527-151 2" ball hi rad feed sample box vent exhaust isol.
CN=V-VA=247 V-527-260 ball off-gas bottoms pump fush conn. isol.
CN-V-~VA-248 v-527-207 2" ball hi rad filter sample box vent intake
CN=-V=VA-249 v-527-208 2" ball hi rad filter sample box vent exhaust
CN-V-VA-223 v-527-193 2" ball feed manifold vent intake
CN-V-VA-224 vV-527-195 ra ball filter manifold vent intake



VENT AND DRAiN SUBSYSTEM (VA)  (Cont'd.)

VALVE NUMBER PRINT NUMB

ER SIZE TYPE DESCRIPTION
CN-V-VA-250 v-527-77 2" ball filter manifold vent exhaust isolation
CN-V=-VA-251 V=-527-194 2" ball feed manifold vent exhaust isolation
CN-V-VA-252 1" ball check off gas bottoms pump flush connection

check valve

CN-V-VA-253 RESERVED
CN-V-VA-336 V-527-192 3/8" check filter manifold sump pump discharge check
CN-V=VA-337 v-527-218 3/8" check filter manifold drain line check
CN=-V=-VA-245 V-527-261 1" check off gas bottom pump discharge 1isol.
CN-V-VA-295 V=-527-242 2" ball RCS manifold vent intake
CN-V-VA-296 V-527-243 ra ball RCS manifold vent exhaust
CN-V-VA-335 V=-527-252 3/8" check RCS sump pump discharge check



SAMPLING SUBSYSTEM (S

- VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION
CN-V-SA-255 v=527-7 3/4" ball filter influent sample inlet isolation
CN-V-5A-256 v-527-8 3/6" ball filter influent sample outlet isolation
CN-V=-5A-257 v-527-10 3/4" ball filter effluent sample inlet isolation
CN-V-SA-258 V=527-12 3/a" ball filter effluent sample outlet isolation
CN-V-SA-259 V-527-164 /4" ball sample flask inlet stop ! Cation Ion
! Exchanger
CN-V-SA-260 vV=-527-156 1/4" ball sample flask flush ! Effluent
L4
CN-V-SA-261 v-527-172 /4" ball sample flask outlet stop. !
L]
CN-V-5A-262 v-527-180 1/4" ball sample flask SPIGOT isol !
CN-V=-5A-263 vV=-527-165 1/4" ball sample flask inlet stop ! Train No. 2
: Exchanger "C"
CN-V=SA-264 V-527-157 /4" ball sample flask flush ! Effluent
L]
CN-V-SA-265 v-527-173 /4" ball sample flask outlet stop !
)
CN-V~SA=-266 v=-527-181 1/4" ball sample flask SPIGOT isol. !
CN-V=SA-267 V-527-166 /4" ball sample flask inlet stop ! Train No. 1 Ion
i Exchanger "A"
CN-V-SA-268 v=-527-158 /4" ball sample flask flush ! Effluent
L]
CN-V-5A-269 V=527-174 /4" ball sample flask outlet stop !
L]
CN-V-SA-270 v-527-182 1/6" ball sample flask SPIGOT isol. !
CN-V-SA-271 V=527-167 1/4" ball sample flask inlet stop . Train No. 1 Ion
! Exchanger "B"
CN-V=-5A-272 vV=-527-159 1/6" ball sample flask flush ! Effluent
CN-V-SA-273 V=-527-175 /4" ball sample flask outlet stop !
]
CN=-V-SA-274 Vv-527-183 /4" ball sample flask SPIGOT isol. !
CN-V-SA-275 v-527-168 /6" ball sample flask inlet stop : Train No. 2 Ion
+ Exchanger "A"
CN-V-SA-276 vV-527-160 /4" ball sample flask flush . Effluent
]
CN-V=SA=-277 v-527-176 /4" ball sample flask outlet stop !
[ ]
CN-V-SA-278 v-527-184 1/4" ball sample flask SPIGOT isol. !




SAMPLING SUBSYSTEM (SA) (Cont'd.)

VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION
CN-V-~5A-279 vV-527-169 YA ball sample flask inlet stop ! Train No. 2 Ion
! Exchanger "B"
CN-V-5A-280 v-527-161 1/4" ball sample flask flush ! Effluent
L ]
CN-V-5A-281 V-527-177 1/4" ball sample flask outlet stop
CN-V-SA-282 V=-527-185 1/4" ball sample flask SPIGOT isol. !
CN-V-SA-283 v=-527-170 1/4" ball sample flask inlet stop ! Train No. 1 Ion
! Exchanger "C"
CN-V-SA-284 V-527-162 1/4" ball sample flask flush . Effluent
CN-V-5A-285 v-527-178 1/4" ball sample flask outlet stop !
(]
CN-V-5A-286 v-527-186 1/4" ball sample flask SPIGOT isol. :
CN-V-5A-287 vV-527-155 1/4" ball removable sample cylinder inlet isol.
CN-V-5A-288 1/4" ball removable sample cylinder inlet stop
CN-V-5A-289 1/4" ball removable sample cylinder outlet stop
CN-V-5A-290 vV-527-190 1/4" ball removable sample cylinder outlet isol.
CN-V-5A-292 vV=-527-154 1/4" ball sample flask flushing header stop.
CN-V-5SA-293 V-527-153 1/4" ball sample flask flushing header
CN-V-5A-294 V-527-152 1/4" ball sample flask flushing connection isol.
CN-V-SA-303 V-527-41 3/4" Ball X train influent sample isol.
CN-V~-SA-304 v-527-98 3/8" ball filter influent sample outlet stop
CN-V-SA-305 v-527-99 3/8" ball filter influent sample inlet stop
CN-V-SA-306 V-527-104 3/8" ball filter effluent sample inlet stop
CN-V-5A-307 vV-527-103 3/8" ball filter effluent sample outlet stop
CN~-V-~-SA-308 vV-~-527-86 1/2" ball leakoff IX'ers inf. sample spigot
CN-V-SA-309 v-527-87 1/2" ball leakoff IX'ers eff. sample spigot
CN-V-5A-310 v-527-110 3/8" ball Hi rad feed inf. sample stop
CN-V=-SA-311 v-527-109 3/8" ball Hi rad feed eff. sample stop

CN-V-5A-312 v=527-111 3/8" ball Hi rad feed sample spigot




stop

SAMPLING SUBSYSTEM (SA)  (Cont'd.)
VALVE NUMBER PRINT NUMBER SI1ZE TYPE DESCRIPTION
CN-V-SA-313 /6" ball of f-gas sample system infl. isol.
CN-V-SA-314 3/&"' ball off-gas sample system effl. isol.
CN-V-SA-315 3/8" ball of f-gas sample perticulate filter bypass
CN-V-SA-316 3/8" ball off-gas sample charcoal filter bypass
CN-V-SA—317 3/8" ball of f-gas sample ion chamber bypass
CN-V-SA-318 V-527-171 /4" ball - cation IX'ers influent sample flask inlet
CN-V-SA-319 V-527-163 1/4" ball cation IX'ers influent sample flask flush stop
CN-V-SA-320 vV-527-179 /4" ball cation IX'ers influent sample flask outlet sto
CN-V-SA-321 v-527-187 1/4" ball cation IX'ers influent sample flask spigot
isol.
CN-V-SA-325 v-527-101 3/8" ball filter influent sample manifold vent isol.
CN-V-SA-326 V=-527-106 3/8" ball filter effluent sample manifold vent isol.
CN-V-SA-327 v-527-201 3/8" globe off-gas sampler air supply stop
CN-V-SA-328 vV-527-102 3/8" check filter influent sample, sample line vent
check
CN-V-SA-329 v-527-107 3/8" check filter effluent sample, sample line vent
check
CN-V-SA-330 vV-527-100 3/8" ball filter influent sample spigot
CN-V-SA-331 vV-527-105 3/8" batll filter effluent sample spigot
CN-V-SA-332 vV=-527-112 3/8" ball Hi rad feed sample manifold vent isol.
CN-V-SA-333 vV-527-113 3/8" check Ri rad feed sample manifold vent check
CN-V-SA-323 RESERVED
CN-V-SA-324 RESERVED
CN-V-SA-322 RESERVED




DEWATERING SUBSYSTEM (DW)

“VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION

CN-V-DW-338 vV-527-227 1/2" globe flush line inlet isol.

CN-V-DW-339 1/2" solonoid flush line inlet auto isol.
CN-V-DW-340 V=527-231 ball flush line inlet press inst. isol.
CN-V~DW-341 v-527-228 1/2" ball flush line inlet stop

CN-v-DW-342  v-527-229 /2" ~ check flush line inlet check

CN-V-DW-343 v=-527-31 1/2" globe devatering air control valve
CN-V-DW-344 v=-527-230 ball devatering air pressure inst. isol.
CN-V-DW-345 v=-527-221 1/2" ball devatering air stop valve

CN-V-DW-346 V=-527-222 1/2" check devatering air check

CN-V-DW-347 v-527-223 1/2" ball IX dewatering air inlet stop
CN-V-DW-348 V-527-225 3/4" ball IX dewvatering outlet stop

CN-V-DW-349 v-527-224 1/2% ball filter vessel dewatering air inlet stop
CN-V-DW-350 V-527-226 /" ball filter vesse) dewvatering outlet stop
CN-V-DW-351 1.1/2" QD IX vessel inlet quick disconnect
CN-V-DW-352 11/2" QD IX vessel outlet quick disconnect
CN-V-DW-353 1 1/2" QD filter vessel inlet quick disconnect
CN-V-DW-354 1 1/2" QD filter vésuel outlet quick disconnect
CN-V-DW-355 1" globe Demin water supply (SS)

CN-V-DW-356 3/6" globe Service air supply (CS)

CN-V-DW-357 1" check Demin. water supply (SS)

CN-V-DW-358 I globe Demin. water utility piping isolation
CN-V-DW-359 v-527-239 3/4" ball Demin. water utility station #1 isol.
CN-V-DW-360 V-527-241 3/6" ball Demin. water utility station #2 isol.
CN-V-DW-361 V-527-238 1Y ball Demin. water utility station #3 isol.
CN-V-DW~362 v-527-212 2" ball Demin. water utility piping isol.
CN-V-DW-343 V-527-240 3/a" ball Demin. water utility piping isol.



REACTOR SUBSYSTEM (RC)

VALVE NUMBER  PRINT NUMBER

SIZE

TYPE

DESCRIPTION

CN-V-RC=360
CN-V-RC-361
CN-V-RC-362
CN-V-RC-363

CN=V=RC=364

CN-V-RC-365

CN-V-RC-366
CN-V-RC-367
CN-V-RC-368

CN-V-RC-369

CN-V-RC-370
CN-V-RC-371
CN-V-RC-372

CN-V-RC-373

CN-V-RC-374

CN-V-RC-375

CN-V-RC-376

V=527~-262
V=-527-251
V-527-263
V-527-247

V-527-244

V=-527-253

V=-527-264
V=527-265
V=527-250

V-527-245

V=527-249
V=-527-255
V-527-248

V=527-254

V=527-246

V=-527-269

V-527-268

-
.
v
=

1“

1ll

l"
1"
l"

lll

l"
l"
l"

l"

l"

ball
check
ball
ball

ball

check

ball
ball
check

Diaphragm

ball
check
ball

check

ball

check

ball

RCS Manifold Influent lsolation
RCS Manifold Influent Check
Dual flow operation isolation
Filter Manifold RCS Supply Stop

RCS Manifold Influent "Tie-In"
Connection Isolation

RCS Manifold Influent "Tie-In"
Connection Check

Filter bypass line isolation

~ RCS return from filter manifold

RCS return from filter manifold

Ion exchange manifold RCS influent
throttle

RCS manifold effluent isolation
RCS manifold effluent check
RCS manifold ion exchange return stop

RCS manifold filter return "Tie-In'
flange check

RCS manifold filter return “Tie-In'
flange isolation

RCS manifold I.X. return "Tie-In' flange
check

RCS Manifold I.X. Return "Tie-In" flange
isolation



POST FILTER SUBSYSTEM (PF)

VALVE NUMBER PRINT NUMBER SI2E TYPE DESCRIPTION
CN-V-PF-61 11/2" Ball Post Filter Inlet Isolation.
CN-V-PF=62 1 1/2" Ball Post Filter Outlet First Isol. to
Monitor Tank.

CN-V-PF-63 3/4" Globe Post Filter DP Instrument Isol.
CN-V-PF-64 3/4" Globe Post Filter DP Instrument Isol.
CN-V-PF-65 3/4" Ball Post Filter Process Drain Isol.
CN=V=PF-66 3/4" Ball Post Filter Vent First Isol.
CN-V-PF-67 3/6" Ball Post Filter Vent Second lsol.
CN-V-PF=-68 v=527-270 1 1/2" Ball Post Filter Outlet Second lsol. to

Monitor Tank




MONITOR TANK SUBSYSTEM VALVES

VALVE NUMBER _ PRINT NUMBER ___ SIZE _ TYPE DESCRIPTION o

SDS-V=-002A 1 1/2" Ball Monitor Tank A Isolation Valve

SDS-v-0028 11/2 Ball Monitor Tank B Isolation Valve

SDS-V-003 2" Ball Monitor Tanks Outlet Cross Connect Valve

SDS-V-004A 21 Ball Monitor Pump lA Suction

SDS-V-004B 2" Ball Monitor Pump 1B Suction

SDS-V-005A 3/4" Ball Monitor Pump lA Suction Instrument
Isolation

SDS-V-0058 3/u" Ball Monitor Pump 1B Suction Instrument
Isolation

SDS-V-006A 3/4" Ball Monitor Pump 1A Discharge Instrument
Isolation

SDS-V-006B 3/4" Ball Monitor Pump 1B Discharge Instrument
Isolation

SDS-V-007A 2" Check Monitor Pump lA Discharge Check Valve

SDS-v-0078B 2" Check Monitor Pump 1B Discharge Check Valve

SDS-V-008A 2" Ball Monitor Pump 1A Discharge Valve

SDS-v-0088 2% Ball Monitor Pump 1B Discharge Valve

SDS-V-009A 1" Ball Monitor Pump 1A Sample Isolation Valve

SDS-v-009B 1 Ball Monitor Pump 1B Sample Isolation Valve

SDS-V-010A 3/4" Globe Monitor Pump 1A Sample Valve

SDS-v-010B 3/6" Globe Monitor Pump 1B Sample Valve

SDS-v-011 11/2" Ball "Monitor Tanka Discharge Cross Connect

SDS=-V=012A 1 1/2" Check Monitor Tank A Recirc Check Valve

SDS-v-0128B 1 1/2" Check Monitor Tank B Recirc Check Valve

SDS-V-013A /2" Ball Monitor Tank A Recirc

SDS-v-0138 11/2" Ball Monitor Tank B Recirc



MONITOR TANK SUBSYSTEM VALVES

VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION

SDS-vV-014 2" Ball Monitor Pump Discharge to EPICOR

SDS-v-018 2" Ball Monitor Pump Discharge to PWST, Second
Isolation Valve

SDS-V-023A 3/4" Ball Monitor Tank A, Level Indication Valve

SDS-v-023B 3/4" Ball Monitor Tank B, Level Indication Valve

SDS-V-024A 1 1/2" Ball Monitor Tank A, Drain First Isolation
Valve

SDS-V~-024B 11/2" Ball Monitor Tank B Drain, First Isolation
Valve

SDS-V-025A 11/2" Ball Monitor Tank A Inlet

SDS-v-0258 11/2" Ball Monitor Tank B Inlet

SDS-V-026A 2% Ball Monitor . Tank A Outlet

SDS-V-026B 2% Ball Monitor Tank B Outlet

SDS-v-028 2" Check Monitor Pump Discharge to Epicor Check
Valve

SDS-v-031 2" Check Monitor Pump Discharge to PWST Check
Valve

SDS~V-032 2% Ball Monitor Tank Demin. Water Isolation

SDS-v-033 2% Check Monitor Tank Demin Water Supply Check
Valve

SDS~V-034A 11/2" Ball Monitor Tank A Drain, Second Isolation
Valve

SDS-V-034B 1 1/2" Ball Monitor Tank B Drain, Second lIsolation
Valve

SDS-v-036 3/4" Globe Monitor Pump Discharge Header Vent

SDS-v-037 3/4" Globe Monitor Pump Discharge Header Vent

SDS-v~038 1" Globe Monitor Pump Discharge Header Drain

SDS-v-039 2" Ball Monitor Pump Discharge to PWST, First

Isolation Valve

SDS=-V=-050 V-527-209 2" Check Monitor Pump Diacharge to Feed Standpipe
Check Valve.



MONITOR TANK SUBSYSTEM VALVES

VALVE NUMBER __ PRINT NUMBER _ SIZE ____ TYPE DESCRIPTION
SDS~v-051 V-527-214 1" Ball Monitor Pump Discharge to Feed Standpipe
Ficst Isolation Valve.
1" Ball Monitor Pump Discharge to Feed Standpipe

SDS-v-052

Second Isolation Valve.
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1.0 DESIGN DESCRIPTION

1.1

1.2

1.3

Summary.

This system is designed to draw water from the basement of the

Containment Building and deliver it to the RCS clean-up manifold of

the Submerged Demineralizer System (SDS). Within the SDS the water

will normally be routed via the prefilter and final filter to four

15,000 gallon SDS feed tanks located in the "A" Spent Fuel Pool.

Alternately, the water can bypass the filters and be pumped

directly to the feed tanks.

References.

1.2,1 S-ECM-818; Surface Suction Scheme Penetration Piping

1922 S-ECM-817; 1-1/2" ¢ Line from Pen 1551 to Tank Farm

1.2.3 OP Procedure 2104-8.0 Feed Tank Filling hy Surface Suction
1.2.4 Burns and Roe Calculation WG-61-02: WG-61 1-1/2" Line

Rupture in F.H. Building (SWS-P-1)

Detailed System Description

1.3.1

A P and ID of the Surface Water Suction System, drawing
RSE-027, is attached. The pump which is a commercially
available high capacity well pump is attached to a float
assembly.: The float serves to always keep the pump
suction near the surface of the water in the Contein-
ment. This will allow the water with the least solids to
he drawn off and processed first. A 1* I.D. rubber hose
with leak tight "quick disconnect" fittings is coupled tn
the pump discharge at one end and to containment

penetration 626 at the other. From just inside the

2.0




containment penetration to the tie-in with the SDS
piping, the system {s hard piped with 1-1/2" Schedule 40
stainless steel pipe. The pipe 1s shielded with a
minimum of 2 1/2 inches of lead except around.the flush-
ing station near Pen 1551 where it 1s surrounded by a
minimum of 20 1/2 inches of concrete block. These
shielding requirements reduce area dose rates to < 1
mrem/hr. System piping design conforms to Requlatory
Gufde 1.143 and as such all piping outside the Contain-
ment 1s per AMSI B31.1, non-seismic with conmercial grade
QA. HWithin the containment there are no valves or other
devices to prevent flow in efther direction. DOouble
{solation is provided just outside the Reactor Building
in the Fuel Handling Building. A 1" ¢ 1ine located near
the top of the system piping and just inside the Fuel
Handling Ruilding sc¢rves as a vacuum hreaker and flush
connection. Flush water will be plant demineralized
vater or processed water. This is a plant operations
option. Flush water will be supplied via rubber hose to
the flush connection. Electricity to the pump 1s fed
through a 4 conductor no. 9 power cord which parallels
the pump discharqge hose up through the fontainment and
Fuel Handling Ruilding penetrations. Inside the Fuel
Hand1ing Ruilding the power cord {s routed to a motor
control center located on the east wall at the operating

floor elevation.



1.3.2

1.3.3

1.3.4

1.3.5

Pump

Type: Verticle 3 stg. High Capacity Well Pump; Goulds
Model UJ64HM32

Motor: 230V, 3 ¢ 3600 rpm, 3 hp.

Head: Per Figure 1

Mechanical Design Life: 2 yrs. Continuous Nuty

System Capacity

25 gpm clean filters

17 gpm dirty filters

2 gpm Filters Rypassed

Nischarge Hose

154 feet long, 1" 1.D. Water Hose; 300 psi design working
pressure, Buna - M tube with polyester reinforcement,
neoprene cover; Nesign 1ife: approx. 1 yr. in contact
with sump water. Fittings: 1" ¢ Hansen type 8-ST quick
disconnects; straight thru design

Piping

1-1/2" sched. 40 Austenfitic Stainless Steel

Design Code: R3l.1 (non-sefsmic)

Nesiaon Pressure: 100 psig.

Nesign Temperature: Ambient

4.0



1.3.€ Float

Cinensfons: €0" X €.5" X 1€" (max. width)
haterial: Fiberglass Lrcascu, closed pore, polystyrene
foam; < £.0 1b/ft3

Volune: approximately 1.% ft.3

Veight (including pump and fixtures): approximately EU

1ts.
Systen Perforiance Characteristics
Tre strface suction purip was chosen based on tuo tasic pararieters.
lhese paranceters arce (1) the design flowrate range of approxiriately
1£-30 gpri to the tank fam from the KB surp ard {Z) the \icight of
the punp anc, hence, its portability for manual installation. ithe
puryp hLas hycdraulic characteristics shoun on Figure 1. The purp,

float and float-attacked equiprient veigh approxinately &0 pounds,

vhile the attached electrical corc wueighs an acditionel
{approxiriate) £C pourncs.

Ir tests conducteo /7pril 25 and L€, 19€1 using Syster: harcuare anc
Piping, the purpirg resistance chiracteristics were confimica. The
results of thosc tests are reflectes in the systers curves on Figure
1.

Systen Airrangenent

The punp will float freely in the containient wvater 1; the area
itn.ediately eact of stafruell ro. 1 (tlhe “open” stairicll) witl
sufficient hose, power catle, and tether slack to allov it to punp
all but approxinately the last z-1,¢ inches of water above the

2CC'€" floor elevation. Tle aischarge hosc and power cable slack



1.6

1.7

will initially float on the RB sump water next to the pump. The
remainder of the discharge hose and power cable is routed up the
open stairwell to elevation 305', northward across the 305' eleva-
tfon floor to column R-9, up through the 347' elevatioﬁ sefsnic gap
(west of the incore instrumentation termination plate), and then
northeastward to meet the hard piping and electrical connection
extending into the contaimment through penetration R-626. The hose
1s anchored at the 347' elevation sefsmic gap, column R-9 above the
305' elevation floor, and the curbing on the north side of the open
stairwell on the 305' elevatfon. The hard piping {s routed through
containnent penetration R-626 and Fuel Handling Building penetra-
tion 1551, east along the south 1all of the Fuel Handling Building
to the east side of the fuel pool area, and then northward to the
SDS tie-in between valves (MN-V-FL-1 and WG-V-71. Exact routing is
docunmented in references 1.2.1 and 1.2.2.

Instrumentation and Control

The pump control will be via on/off buttons with indicator 1ights
showing power to the panel and pump. Controls and indication will
be located on panel CH-PNL-1 near the SDS feed tank level indica-
tion and high level alarm. Though the system {s designed to be
started and run in the valves wide open mode, system flow may be
decreased by throttling any of the process line valves.

Systen Interfaces

The Surface Suction Pump discharges through flexible hoses to hard
pipe in contairment Penetration R-626 and Fuel Handling Building



Penetration Mo. 1551. Inside the Fuel Handling building the fluid
from the Sﬁrface Suction Pump interfaces with 2" and 1-1/2"
schedule 40 stainless steel piping belonging to the Feed Tank Fill
System. : |
The Surface Suction Pump interfaces electrically with 480V, 3¢, 60
cycle power from circuit 7 of the 480V distribution panel PDP-2R
Tocated on the 328' Elevation of the Auxiliary Ruilding. The 480
Volts is stepped down through a 15KVA transformer to 240V 3¢ 60HZ,
to a motor starter box on the east wall of 347' elevation of the
Fuel Handling Building. Each phase of the 240V circuit is
protected by a 15 AMP fuse.

Pump control will eventually be from a start/stop motor control

center on the Cask Support Platform at the South end of B Fuel
Ponl, Panel CN-PNL-1.

2.0 SYSTEM LIMITATIONS

2.1

If the pump {s to he shut down for an extended period (i.e. longer
than approximately 3 hours) the discharge hose must be vented.

This will keep the high vacuum which will form as water attempts to
flow back to the RB Sump from unduly stressing the hose.

If debris clogs the pump suction screen, cavitatinn induced damage
to the pump could occur. Therefore, 1f flow to the tanks is
un-accnuntably low, or if pressure delivered to the SNS is lower

than anticipated, the pump shnuld be stopped and the 1ine

back-flushed to clear the pump inlet.



3.0

4.0

2.3

If the pump has been run since the last Reactor Building entry, the
pump must be shutdown and back flushed with at least 12 gallons of
non-radfoactive water at least 24 hours prior to any subsequent

containment entry.

OPERATION

System operation shall be per operating procedure 2104-8.0 Feed Tank

Fi1ling by Surface Suction; reference 1.2.3.

CASUALTY EVENTS AND RECOVERY PROCEDURES

4.]

4,2

Casualty Events

The only significant casualty event possible in this system 1s a
breech of pressure boundary experienced during pumping of Reactor
Building sump water to the SDS Feed Tanks. The result of this
scenario would be a release of containment sump water to efither the
Reactor Building elevations 305' or 347' or to the 347' elevation
of the Fuel Handling Building.

Design Features to Mitigate Effects of fasualty Events

During the transfer of Reactor Building sump water to the Fuel Pool
Haste Storage System the operator controlling the on/off switch for
SWS-P-1 will monitor the pump discharge pressure CN-PI-FL-01 (ref.
2.3) located on the SDS prefilter inlet. It can then be concluded
that a hose or pipe leak will result in a loss of pres- sure as
indicated on CH-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

exposure to on-site personnel is minimfzed by (1)} no pumping

8.n



operations within 24 hours prior to personnel entry into the con-
tainment, (2) RB atmosphere purges during all containment RB
entries and, (3) back flushing of all process lines after pumping.
Standing water will be redirected to the containment suﬁp 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
Ruilding waste collection system via the floor drains. A process
pipe leak in th2 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 Waste 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. 8. (April 30, 1981).

Portions of the Surface Suction Pumps' discharge hose and power

(electrical) cable may he ohserved from closed circuit TV cameras located

inside the Reactor Building.

6.0 ACCEPTANCE TESTIMN,

The Surface Suction Pump was given a continuous duty test run between
1400 4/25/81 and 1210 4/26/81. Retween the hours of 0730 and 1200 on
4/26/81 the pump, discharge hose, Feed Tank Fil1l1 Piping, and SDS Filter
Manifold Piping were flow tested.
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The first test, from the Surface Suction pump sitting in a 6 X 6 Epicor
1iner, water level at FL 340‘', delivered 40.7 gpm to a 55 gallon drum
located at EL 350', thus confirmming the unrecoverable head loss in the
hose and fittings of 152 ft. at 40.7 gpm. The second test, from the
Surface Suction Pump sitting in the 6 X 6 Epicor 1iner, water level at EL
340', delivered 28 gpm to a 55 gallon drum located at EL 345', thus
confirming the unrecoverable head 1oss in the hose, fittings, hard
piping, SDS Filter Manifold, etc of 192 ft. at 28 gpn. Subsequent tests
through the system piping to the SNS Feed Tanks were conducted with
varying positions of SDS Valve FL-5 (pre-filter inlet) to create data
indicative of operation with both filters clogged ({.e., 20 psid across
each filter).

Extrapolation of this data to correct sump level and tank farm inlet
piping yields flow rates from 27 gpm (clean f{ilters) to 17 gpm (dirty

filters), 33 gnn filters bypassed.

10.0
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SUBMERGEO DEM INERALIZER SYSTEM

Summary of Process Control Program

Parameter
Pre Filter D.P.
Final Filter D.P.

Tank Farm Liquid lewvel

SDS Flow Rate

Liner 21
Curie Deposition

Liner #2
Curie Deposition

Liner #3
Curie Deposition

Liner #4
Curie Deposition

SDS Post Filter D.P.

SDS Post Filter Radiation
Level
RCBT Volume

SDS Effluent to EPICOR II

SDS Effluent Recycle

PWST

*Tentative, not fimm

Basis
Mechanical Performance
Yechanical Perforamance

90% Capacity
(Admin. Limit)

Residence Time

Admin. limit based
on DOE Task Force

Admin. limit based
on DOE Task Force

Admin. linmit based
on DOE Task Force

Admin. limit based
on DOE Task Force

Mech. Performance

Rad. Levels

90X Capacity
(Admin. Limit)

Assures ¢luc/cc of
primary long-lived
isotopes to permit
devatered burial
or

Deposits ¢ 13.6 Ci sr90
to ensure 6 x 6 will
not to be Type "B"
shipment

and
Deposits ¢20ci Y emitters
to permit bare handling
of 6 x 6 at ¢20R/hr

Minimise curved loading
in Epicor II

Per PEIS, as long as
PWST radiation levels
are acceptable

Limit
* 20 psi
* 20 psi

<54,000 gallons

<5 gpm

60,000 Ci Cs
2,000 Ci Sr
60,000 Ci Cs
2,000 Ci Sr
60,000 Ci Cs
2,000 Ci Sr
60,000 Ci Cs
2,000 Ci St
25 PSID

*200 mr/hr on filter

housing

* 72,000 gallons

<2.85 x 102uc/ml
( Cs +Sr)

<1.4 x 10~ luc/ml
5r90

<2 x 10" luc/m1
Y - emitters

*30.2uc/ml
* AL ¢ 6.4 x 106
HPCi



Parameter
EPICOR Il Batch Size

Fuel Pool Cleanup
IX Ci Deposition

Fuel Pool Quality:
-pH

- boron Conc.

= Na Grade

- Cl

- ¥

Suspended Solids
- Turbidity

- Gross B y

* Tentative, not fimm

Basis

minimize Na*breakthrough
1 uCi/gm
Curies with t1/2 S yrs.
to permit dewvatered shallow
land burial

Corosion

Solubility

Minimise C1™

Corrosion

Corrosion

Pool Clarity

Pool Clarity

Allow use of process

wvater and small leaks froam
SDS operation, and minimize

Pool Water recontamination
and surface dose rates.

Limit
25,000 gallons

.18 Ci/liner

8.5 - 10.0

3,500ppm B, max.

Reactor Coolant Grade
Na OH

5.0 ppm, max.
5.0 ppm, max.
1.0 ppm, max.
1 NTV7, max.

1 x 1075 uCi/ml max.
excl. Hj3
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SYSTEM DESIGN DESCRIPTION
DIVISION 11

1.0 DESIGN DESCRIPTION &
1.1 SUMMARY :

The Subaerged Demineralizer System Feed and Monitor Tank System 1s a
temporary system capable of collecting and monitoring decontaminated
1iquid effluent from the Submerged Demineralizer System (SDS) and transfer-
ring it to the Processed Water Storage and Recycle System (PW). The
Submerged Demineralizer System processes, by filtration and demineraliza-
_tion, highly contaminated waste water from the containment sump, various
1iquid radwaste storage tanks, and the reactor coolant system.

The SDS Feed and Monitor Tank System components include the SOS Monitor
Tanks, SDS Monitor Tank Transfer Pumps, and associated instrumentation,
piping, and valves.

1.2 REFERENCES

1.2.1 Piping and Instrument Diagram, SOS Feed and Monitor Tank System,
Drawing 2-M74-SDS01.

1.2.2 General Arrangement, SDS Monitor Tanks, Fuel Handling Building,
EL. 305'-0", Drawing 2-POA-6201.

1.2.3 Piping Isometric, Submerged Oemineralizer System, Aux. and Fuel
Handling B1dg., Drawing 2-P60-SDS01.

1.2.4 Piping lsometric, Submerged Oemineralizer System, Aux. and Fuel
Handling B1dg., Drawing 2-P60-50502.

1.2.5 Piping Isometric, Submerged Demineralizer System, Aux. and Fuel
Handling B1dg., Drawing 2-P60-S0S03.

1.2.6 Piping Line Index, Standard 13587-2-P-002.

1.2.7 (2) 12,000 Gallon, 96" 0.D. x 32'-0" Straight Shell Water Storage
Tanks, Buffalo Tank, Drawing 2-M100A-00001-01.

1.2.8 SDS One Line Diagram, Drawing 2-E21-SDSO1.

1.2.9 Schematic Diagram, SDS Monitor Tank Transfer Pump P-1A, Drawing
2-E76-SDS01.

1.2.10 Schematic Diagram, SDS Monitor Tank Transfer Pump P-18, Drawing
2-E76-5DS02.

1.2.11 Schematic Diagram, SDS Monitor Tank Inlet Valves, Drawing
2-E76-5D503.
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1.2.12 SOS Miscellaneous Instrumentation and Alarms, Drawing 2-E?6-5S0S04.
1.2.13 Loop Diagram, SOS Monitor Tank T-1A Level, Drawing 2-J75-SDS01.
1.2.314 Loop Diagram, SDS Hohitor Tank T-1B Level, Drawing 2-J75-5DSO02.

1.2.15 Loop Diagram, SDS Transfer Pump P-1A Discharge, Drawing
2-J75-50503.

1.2.16 Loop Diagram, SDS Transfer Pump P-1B Discharge, Drawing
2-J75-5DS04.

1.2.17 Loop Diagram, SDS Monitor Tank T-1A Low Level Trip, Drawing
2-J75-5D505.

1.2.18 Loop Diagram, SDS Monitor Tank T-1B Low Level Trip, Drawing
2-J75-50506.

1.2.19 Logic Diagram, SOS Feed and Monitor Tank Transfer Pumps, Drawing
2-J77-50S01.

1.2.20 Logic Diagram, SDS Feed and Monitor Tank Inlet Valves, Drawing
2-J77-5DS02.

1.2.21 Logic Diagram, SOS Feed and Monitor Tank Alarms, Drawing
2-J77-50503.

1.2.22 P&ID, Demineralized Service Water, Drawing 2-M74-DW01.

1.2.23 P&ID, Processed Water Storage and Recycle System, Drawing
2-M74-PW01.

1.2.24 HVAC, Partial Plans, Drawing 2-POH-001.

1.2.25 Burns & Roe Flow Diagram, Auxiliary Building tmergency Liquid
Clean-Up System (EPICOR 11), Recovery Drawing M006.

1.2.26 Instrument Rack Layout, Instrument Rack SOS-R-1, Drawing
2-J71-SDS01.

1.2.27 Inst}ument Rack Layout, Instrument Rack S0S-R-2, Drawing
2-J71-5DS02.

1.2.28 Panel Drawing, SDS Feed and Monitor Tank, Panel SOS-LCP-1, Drawing
2-J73-5D501.

1.2.29 Panel Drawing, SDS Feed and Monitor Tank, Panel SDS-LCP-2, Drawing
2-J73-50502.

1.2.30 Instrument Installation Detail, SOS Monitor Tank Transfer Pump P-1A
Discharge, Drawing 2-J74-SDS01.

1.2.31 Instrument Installation Detail, SOS Monitor Tank Transfer Pump P-1B
Discharge, Drawing 2-J74-SDS02.
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1.2.32 Instrument Installation Detail, SDS Monitor Tank T-1A, Drawing
2-J74-5D503.

1.2.33 Instrument Installation Detail, SDS Monitor Tank T-18, Drawing
2-374-5DS04.

[ ]
1.2.34 Level Setting Diagram, SDS Monitor Tank T-1A, Drawing 2-J78-SDSO1.
1.2.35 Level Setting Diagram, SDS Monitor Tank T-18, Drawing 2-J78-SDS02.
1.2.36 Raceway Drawing, SDS Grounding and Raceway, Drawing 2-EOR-6201.

1.2.37 8111 of Materials, Local Control Panel SDS-LCP-1, Drawing
2-EB0-SDSO1.

1.2.38 Bi11 of Materials, Local Control Panel SDS-LCP-2, Drawing
2-EBD-SDS02.

1.2.39 Outline Drawing, SDS Monitor Tank Transfer Pumps, Drawing
2-MDB0A-00001-01.

1.2.40 Instruction Manual, SDS Monitor Tank Transfer Pumps, Drawing
2-M0B0A-00004-01.

1.3 DETAILED SYSTEM DESCRIPTION
1.3.1 Process System Flowpaths

The SDS Monitor Tanks, SDS-T-1A and S0S-T-1B, collect processed water
from the SOS Polishing lon Exchanger. The effluent is routed to the
tanks via separate 14-inch influent lines, allowing the capability for
selection of either tank for filling operations. Each influent 1ine
contains a motor operated isolation valve. These valves, SDS-VO02A and
SDS-V002B, automatically isolate their respective tank when the level
transmitter for the associated tank senses a high 1iquid level. These
valves are interlocked so that both valves cannot be open at the same
time. Hand switches associated with these valves are provided for
remote manual operation.

Manually operated valves, S0S-VO25A and SDS-V025B, provide redundant
isolation when used in conjunction with the above noted valves,
S0S-V002A and S0S-V002B.

Monitor tank overflow and drain 1ine piping is routed to an existing
floor drain in the Fuel Handling Building from where it is routed to the
Auxiliary Building Sump via the existing Auxiliary Building Drainage
System. Vents from the monitor tanks are routed to an exhaust duct in
the Fuel Handling Building HVAC System.

Monitor tank transfer pumps, SDS-P-1A and S0S-P-18, take suction directly
from the monitor tanks. Transfer pump suction piping is 2-inch disseter
and allows selection of either tank as the source of water. Isolation
valves SDS-V026A, SDS-V026B, and SDS-V003 are provided on the crossover
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line of the pump suction piping to permit the correct monitor tank/
transfer pump alignment to be selected. The crosscver line is alse
equipped with a Demineralized Service Water System tie-{n to provide the
capability for flushing system piping. Each transfer pump suction 1ine
is equipped with a Wye-type strafner and a pressure test connectioa.

®
Transfer pump discharge piping is 2 inches in diameter and allows®selection
of either pump for water delivery functions. Discharge piping is equipped
with a local pressure gauge and a pressure transmitter for remote indication.
From the pumps, a 2-inch main discharge header is routed through the
Fuel Handling Building and Auxiliary Building, into the Unit 1/Unit 2
Corridor and finally through the yard to the Processed Water Storage and
Recycle System. The main discharge line contains a flow totalizer and
tie-in connections to the Auxiliary Building Emergency Liquid Cleanup
System (EPICOR I1) and the Submerged Oemineralizer System.

A 1l4-inch recycle 1ine is routed from each pump discharge to the monitor
tanks. Correct valve lineup will allow selection of either pump to !
recycle to efther tank. Sample 1ines are routed from each recycle 1ine
to a sample sink adjacent to the pumps. From the sample sink, the
ef:lu:nt is directed to an existing floor drain in the Fuel Handling
Building.

1.3.2 Major System Components

1.3.2.1 Monitor Tanks

Processed water from the Submerged Demineralizer System is stored in two
12,000-gallon monitor tanks that are located at. Elevation 305'-0" of the
Fuel Handling Building, in an area known as the “model shop." The
monfitor tanks are 8 feet in diameter, have a straight shell height of

32 feet, are mounted vertically, and are manufactured of SA-240, Type 304L
stainless steel. Tanks are designed and fabricated in accordance with
the requirements of AP]1-650. A structural restraint system is provided
for the monitor tanks to prevent their complete collapse 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
hold-down lugs for supporting the base. Mixing of the 1iquid within the
tanks is accomplished by pump recirculation. A mixing eductor system
capable of recirculating the equivalent of three tank volumes in approxi-
mately 3 hours is used in each tank to provide representative sampling
capability. The eductor system consists of a single 14-inch Schutte and
Koerting Co. Type 268 eductor and associated piping and supports.

1.3.2.2 Monitor Tank Transfer Pumps

Monitor Tank Transfer Pumps SDS-P-1A and SDS-P-18 take suction directly
from the monitor tanks. The pumps are single-stage horizontal centrifugal
type with mechanical seals and casing drains. Pump casings are manufactured
of ASTM A296, Grade CF8M, stainless steel.

Pumps are driven by 5 hp motors which are powered from 480 volt local
starters.
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1.3.3 Process System Design

The system design temperature range is 40-120 F. Primary design pressure
for the system piping, valves, and monitor tank transfer pumps 1s 150 psig.
Design pressure for the monitor tanks {s atmospheric.

[
System piping and valves are manufactured of stainless steel. '

1.4 SYSTEM PERFORMANCE CHARACTERISTICS

The maximum flow rate of the influent to the monitor tanks from SDS is
15 gpm.

The monitor tank transfer pumps have a design capacity of 50 gpm at
approximately 111 feet total dynamic head.

The normal operating pressure range (unthrottled) at the discharge of
the transfer pumps is 25 to 60 psig. Since transfer pump discharge
pressure varies with the water level in the monitor tanks, transfer
pump shutoff may occur in the normal operating range.

1.5 SYSTEM ARRANGEMENT

The monitor tanks and monitor tank transfer pumps are located in the
northwest corner of the Fuel Handling Buflding, at Elevation 305'-0" (as
shown on Reference 1.2.2) in an area known as the "model shop."

Tanks are mounted vertically, and are located 11 feet apart centerline

to centerline. A 20-inch manway is provided on the side of each tank as

a means for personnel access, for surveillance, inspection, and maintenance
purposes.

Space {s provided around the tanks and pumps for future shielding 1f
required.

Liquid retention curbing 1s also provided around the tanks and pumps to
retain spills.

Controls for the monitor tank transfer pumps are provided at local
control panel SDS-LCP-1, and at local starters SDS-STR-1 and SDS-STR-2,
located, respectively, at Elevation 347'-6" and 305'-0" in the Fuel
Hand1ing Building. Controls for the monitor tank inlet motor operated
{solation valves, SDS-VO02A and SDS-V002B, are provided at local control
panel SDS-LCP-1.
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1.6 INSTRUMENTATION AND CONTROL
1.6.1 Local Control Panel

The primary control for the system is accomplished from local pagel
S0S-LCP-1, located at Elevation 347'-6" in the Fuel Hand1ing Bui Fding.
Devices mounted on this panel include the following:

a. Indicators for the 1iquid level in the monitor tanks and the
discharge pressure of the transfer pumps.

b. Hand switches and indicator 1ights for the motor operated
isolation valves.

c. Hand switches and indicator 1ights for the monfitor tank transfer
pumps.

d. Monitor tank/transfer pump selector switch.
Local control panel SDS-LCP-2, located at Elevation 305'-0" in the Fuel
Hand1ling Building, is equipped with level indicators for the monitor
tanks.

1.6.2 Annunciator Panel

Alarms for high/low tank level are included on the CNSI Annunciator
Panel, located at Elevation 347'-6" in the Fuel Handling Building.

1.6.3 Level Transmitters

Differential pressure transmitters (SDS-LT-1 and SDS-LT-3) are provided
to measure the 1iquid level in the monitor tanks. Their output is
transnitted to the level indicators described in Section 1.6.4 and the
level switches described in Section 1.6.6. The output signal is

4-20 mA dc and a range of 0-400 inches H,0.

1.6.4 Level Indicators

Monitor tank level indicators, SDS-LI-1A and SDS-LI-3A are provided on
each of the local control panels described in Section 1.6.1. The input
signal 1s 4-20 mA dc and the scale is 0-400 inches H,0.

1.6.5 Selector Switch

Selector switch, SDS-KHS-11 is provided on local control panel, SOS-LCP-1
(described in Section 1.6.1), to ensure that the pump will trip on low
tank level for each monitor tank/transfer pump combination.

1.6.6 High/Low Level Switches

A dual-setpoint electronic bistable is provided in each monitor tank
level transmitter loop. The high setpoint (high level) will trip the
associated monitor tank inlet motor operated valve (SDS-VO02A or SDS-V002B)
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and actuate an alarm in the main control room panel, SPC-3. The low
setpoint (low level) will activate an alarm on the CNSI annunciator
panel. (This window is common for both the high and low level alarms.)
The bistables are located in local control panel SDS-LCP-1.

1.6.7 Low-Low Level Switches i

Level switches (capacitance type), SDS-LSLL-11 and SDS-LSLL-12, are
provided to trip or lock out the aligned transfer pump when a monitor
tank low-low 1iquid level condition exists.

1.6.8 Position Indicators

Position indicator lights, SDS-KL-1 and SDS-KL-3, are provided for the
monfitor tank inlet motor operated isolation valves (SDS-VO02A and
SDS-V0028) on control panel SDS-LCP-1.

1.6.9 Hand Switches

Hand switches (SDS-KHS-1 and SDS-KHS-3) and (SDS KHS-5 and SDS-KHS-7)
are provided, respectively, for the following components:

a. Monitor tank inlet motor operated isolation valves.
b. Monitor tank transfer pumps.

In addition to the hand switches indicated above, hand switch SDS-KHS-11,
located on control panel SDS-LCP-1, is provided to choose the correct
monftor tank/transfer pump alignment

Local hand switches (SDS-KHS-5A and SDS-KHS-7A) are provided for the

transfer pumps on their respective local starters that are located at
Elevation 305'-0" in the Fuel Handling Building.

1.6.10 Pressure Test Connections

The suction 1ine of each transfer pump is equipped with a pressure test
connection to verify pump performance.

1.6.11 Pressure Transmitters

Pressure transmitters (SDS-PT-9 and SDS-PT-10) are provided on the
discharge of the transfer pumps to sense pump discharge pressure. Their
output is transmitted to the pressure indicators described in Section
1.6.12. The output signal is 4-20 mA dc and the range is 0-100 psig.

1.6.12 Pressure Indicators

Transfer pump pressure indicators, SDS-PI-9 and SDS-PI-10, are provided
on local control panel SDS-LCP-1, described in Section 1.6.1. The input
signal is 4-20 mA dc and the scale is 0-100 psig.
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1.6.13 Pressure Gauges

The discharge 1ines of the transfer pumps are equipped with pressure
gauges SDS-PI1-6 and SDS-PI-B8. Their range 1s 0-100 psig.

1.6.14 Flow Totalizer .

The common transfer pump discharge header s equipped with flow totalizer,
SDS-FM-13, to measure the quantity of 1iquid 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 ke
rezeroed for the ensuing water transfer operation.

1.6.15 Instrument Racks

Instrument racks are provided for transfer pump discharge presssre
instrumentation. The instrumentation for transfer pump SDS-P-1R {s
located on rack SDS-R-1 and the instrumentation for transfer pump
SDS-P-1B is located on rack SDS-R-2. The instrument racks ere Vocated
at Elevation 305'-0" in the Fuel Handling Suilding.

1.7 SYSTEM INTERFACES

The Submerged Demineralizer System Feed and Monitor Tank System interfaces
with the following systems:

a. Submerged Demineralizer System

b. Processed Water Storage and Recycle System

c. Auxiliary Building Emergency Liquid Cleanup System (EPICOR II)
d. Demineralized Service Water System

e. Fuel Handling Building HVAC System

f. Auxiliary and Fuel Handling Building Floor Drainage System

The system is designed to provide a temporary recovery system capable of
collecting and monitoring processed water from SDS. Sample points
located downstream of the monitor tank transfer pumps provide the capa-
bility for monitoring the liquid effluent. If it is determined that
the effluent is not suitable for discharge to the Processed Water
Storage Tanks, additional cleanup may be achieved by transferring the
effluent to either EPICOR II or recycling through SDS for further
processing.

The Demineralized Service Water System tie-in provides the capability
for flushing system piping.

Monitor tank vents are routed to the existing Fuel Handling Building
HVAC System exhaust to control the release of airborne radioactivity to
the "model shop.”
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The monitor tank overflow and drain lines are routed to an existing
floor drain in the Fuel Handling Building to mitigate the effects of
overfilling the tanks and to facilitate draining the tanks for sainte-
nance purposes.

2.0 SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS >

[ 4

The monitor tanks are provided with level transmitters (described in
Section 1.6.3) to sense either a high or low 1iquid level. If a high
1iquid level condition exists, an alarmm will anmmciate on the main
control room panel, SPC-3, and on the CNSI annunciator panel described
in Section 1.6.2. If a low 1iquid level condition exists, an alarmm will
annunciate on the CNS] annunciator panel.

The high level setpoint and the low level setpoint are 364 inches and
16 inches, respectively, from the bottom of the tank.

The monitor tanks are also provided with a separate level switch
(described in Section 1.6.7) that trips the pump in operation when a
low-low 1iquid level condition exists. The lowlow level setpoint
associated with the level switch is located 6 inches from the bottom of
the tank.

System operators should be aware of the 1iquid 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
(Yow level pump trip) of 6 inches above the actual tank low point.

Operators should also be aware of the monitor tank/transfer pump alignment
during pumping operations and the position of sotor operated isolation
valves (S05-VO02A and SDS-V002B) located on the influent lines to the
tanks.

3.0 OPERATIONS
3.1 INITIAL FILL

Prior to filling the preselected tank, the tank vent and drain system
must be operable and the proper valve lineup selected. Interlocks to
valves must also be verified.

Prior to initial transfer pump operation, the high point vents must be
opened to enable air trapped in the system piping to escape.

To avoid contamination or fouling of the flow totalizer, SOS-FM-13,
system piping must be thoroughly flushed prior to initial totalizer
installation.

3.2 STARTUP

When the monitor tank filling process has been secured, the proper valve
1ineup must then be selected on the suction and discharge sides of the
pumps. This includes the recirculation 1ine associated with the pump
selected.
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Adninistrative controls must be used to verify the correct valve lineup
prior to pumping operations and to ensure that valves are not inadvertently
closed during water delivery operations.

3.3 : NORMAL OPERATION

>

Normal operation 1s on a batch mode basis. The batch size is app;oximauly
12,000 gallons and is determined by the capacity of the SDS ion exchanger
beds.

After one monitor tank has received a batch, it is isolated and the
contents recirculated, the associated sample line purged, and the effluent
sampled.

Based on the results of the sample, the tank contents are either transferred
to a processed water storage tank for storage and reuse, or routed to
EPICOR II or back to SDS for reprocessing.

While one tank is being recirculated, sampled, and transferred, the
second tank is available to receive SDS effluent.

Operation of the monitor tank transfer pumps shall be in accordance with
Reference 1.2.40.

The system has the capability to recirculate batches to SDS if a axinum
radiation 1imit of (by GPUSC) pCi/ml is exceeded.

Automatic control of the system is used where necessary for safe system
operation, such as control of the liquid level in the monitor tanks.
Other operations are accomplished by manual and remote manual control
since operations of these types mainly involve intermittent batch-type
operations.

3.4 SHUTDOWN

Flow to a monitor tank may be discontinued by shutting the associated
manually operated valve, SDS-VO25A or SDS-V025B, or the associated motor
operated valve, SDS-VO02A or SDS-V002B. The SDS Polishing Unit Dewatering
Pump in operation must also be shut down.

3.5 DRAINING

The monitor tanks are equipped with an externally sloped bottom (% inch
per foot) to provide the capability to drain the full contents of each
tank to the existing drainage system.

Transfer pumps are equipped with casing drains.

The 2-inch process line to the Processed Water Storage Tanks contains a
- low point drain.
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3.6 REFILLING

Prior to refilling the preselected tank, the tank vent and drain system
must be operable and the proper valve 1ineup selected. Valwe interlocks
should also be verified.

3.7 INFREQUENT OPERATIONS

g

Redundant transfer pumps are provided. Therefore, with one pump out of
service, the other transfer pump may be used for pumping operations.
This operation requires that the monitor tank/transfer pump selector
switch, SDS-XMS-11, be placed in the proper position and the fsolation
valves located on the transfer pump suction piping be properly aligned.

3.8 TRANSIENT OPERATIONS

If a loss of power transient were to occur, motor operated fsolation -
valves SDS-VO02A and SDS-VOO2B would fafl as-is. Therefore, if a loss
of power transient were to occur while a monitor tank is being filled,
the motor operated isolation valve (SDS-V002A or S0S-V002B) associated
with the tank being filled, would fail in the open position. -This would
increase the possibility of overflowing the tank being filled. However,
loss of system power would cause the high level alarm in the main control
room to actuate on loss of power to the monitor tank level loop. Also,
to mitigate the effects of such a transient, tank overflow lines are
pr:viided and routed to an existing floor drain in the Fuel Handling
Building.

During a loss of power transient, operator action should involve manual
isolation of the monitor tanks. A loss of power transient would also
{nterrupt monitor tank transfer pump operation.

4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES

4.1 CASUALTY EVENTS
Possible system casualty events include the following:

a. System leakage and rupture

b. High radiation level
4.2 DESIGN FEATURE TO MITIGATE EFFECTS OF CASUALTY EVENTS
Liquid retention curbing is provided around the tanks and pumps to
retain spills caused by localized system leakage, and floor drains are
provided in the Fuel Handling Building to mitigate the effects of a
localized system rupture.

The system has the capability to recirculate batches to SDS {f the
radiation zone 1imitations for the area are exceeded.
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4.3 RECOVERY PROCEDURES

Recovery from a system leakage or vupture casualty event would involve
isolation of the leak and/or rupture, and collection of the spill.
Recovery from a high radiation cassalty event would entail recirculation
of off-spec batches to SDS. >

L
5.0 MAINTENANCE
5.1 MAINTENANCE APPROACH
The Submerged Demineralizer System Feed and Monitor Tank System is a
}emporary recovery system and, therefore, no major maintenance program
s required.

Redundant transfer pumps, and a Demineralized Service Water System
tie-in for flushing system piping, are provided to facilitate main-
tenance.

5.2 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 demineralized water.

Transfer pump corrective maintensnce shall be in accordance with
Reference 1.2.40.

5.3 PREVENTIVE MAINTENANCE

Transfer pump preventive maintenance shall be in accordance with
Reference 1.2.40.

5.4 INSERVICE INSPECTION
The system has no formal jnservice in;pection program,

Manways are provided on each monitor tank to provide the capability for
personnel access.

6.0 ACCEPTANCE TESTING

Monitor tanks are shop hydrostatically tested in accordance with the
requirements of Reference 1.2.7.

System piping and valves are field hydrostatically tested in accordance
with the requirements of Reference 1.2.6.

Acceptance testing shall be in accordance with GPUSC procedures.
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