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Annual Update of the System Description for the 

TMI-2 Defueling Canister Dewatering System 

Pursuant to NRC letter dated February 4, 1982, the annual update to the System 
Description for the TMI-2 Defueling Canister Dewatering System is forwarded 
for your information. This update, which constitutes Revision 5, includes the 
following changes: 

o The Miscellaneous Waste Holdup Tank has been added as a transfer path for 
dewatering system effluent. 

o The ability to use water and/or argon to backflush has been added. 

o The cover gas pressure has been increased to 13-15 psig and the dewatering 
gas pressure has been increased to 40 psig. 

o The canister pressure check has been revised to indicate that the canister 
is monitored for ten (10} minutes after removal of the relief valves. 

o The flexibility to rewet the filter media using a backfill from DS-T-1 has 
been added. 

o Installation of check valves V063A and V063B to prevent the backflow of 
contaminated liquid into the argon manifold. 
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o The canister Handling and Preparation for Shipment Safety Evaluation 
Report has been added as a reference. 

The above changes reflect operational changes to the system that are designed 
to increase the operational efficiency of the system. 

Sincerely, 

1d!f:.~--
Director, TMI-2 

FRS/RDW/eml 

Attachment 

cc: Regional Administrator, Region 1 - w. T. Russell 
Director, TMI-2 Cleanup Project Directorate - Dr. w. D. Travers 
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Rev. SUMMARY OF CHANGE 

1 Added aection 3.7.3 (pa. 3): Added ref. 23-30, chanaed ref. 7, 
clarified ref. 2, 5 and 22 (Sect. 1.2); Added V016A/ B and bypaaa apool 
piece para., updated relief valve para., and ventina to SDS off&••• 
chanaed •flapper· to •paddle• in reference to ei&ht&laaa (Sect. 1. 3.1); 
Deleted breather vent filter, updated pump and crane info . (Sect. 
1.3.2); Chanaed pressurea (Sect. 1.4): Added aentence on location of 
controls (Sect 1.5 and 1.6.1); Chanaed •reachroda• to ·extension 
atema", added eentence on V047 (Sect. 1.5 and 1.6.2); Chansed HS-9A/B 
to HlS-9A/B (Sect. 1.6.1 and 3.3.5); Added •after dewaterina and also 
prior t.o ahippina· (Sect. 1.6.4); Clarified ventin& in itea 1 (Section 
1.7); Chanaed cover sas preasure (Sect. 2.1 and 3.3.3); Added aentence 
for R-3 and •above the bottom of the tank" (Sect. 2.2); Added •to the 
holdup tank (T-1), which in turn ia vented" (Sect. 2.3); Added para. on 

' dewaterin& 1aat canister, chanaed initial preaaure (Sect. 3.3.2.1); 
Chan&ed initial pressure (Sect. 3.3.2.2); Chanaed V004A/B to V016A/B 
(Sect. 3.3.6); Deleted valve V026 (Sect. 3.4); Added aentence for 
transfer and drain lines (3.5): Changed "flapper• to •paddle• (Sect. 
3.7.1); Changed "15" to "13" and •sDS off&•• ayatem· to "holdup tank· 
(Sect. 3.7.2); Added aection 3.7.3; Deleted item 6 (Sect. 4.1, 4.2, and 
4.3); Changed •color codedM to "different ai&ea• and "approxiaately 
four" to "several", deleted aentence on location (Sect. 7.0). 

2 Added "V002A and V002B", aentence on filter preaaure drop, jib crane 
information, information on tank eff luent concentration and dilution, 
"V04l", the deairn pressure and temperature, deleted information on 
ar&on manifold meetin& CCA atandarda, changed ·recirculation" to 
"backfluah• (Sect. 1.3.1); Added •oiviaion I, Part UW (lethal) (1983)• 
(Sect 1.3.2); Added •voo2A and V002a,· "V041," and "V017" (Sect. 
1.6.1); Deleted phraae about V047 havina a etandard handle (Sect. 1.5 
and 1.6.2); Added •vo17•, chansed "inaide to •at" (Sect . 1.6.4); Added 
fifth system interface (Sect. 1.7); Added "V002A and V0028" (Sect. 
3.3.2.1, 3.3.2.2, and 3.3.6); Added filter canister differential 
pressure limitation and minimum vei&ht loaa (Sect. 2.1); Added effluent 
concentration information (Sect. 3.3.5); Reviaed the eecond eentence 
(Sect. 3.5); Changed leak criteria (Sect. 3.3.6); Deleted eentence on 
openina V025 to backflush, added aentence on hov backfluah line ia 
filled (Sect. 3.7.1); Revised revettin& aethod (Sect. 3.7.3); Changed 
·six" to •five", moved "and• (Sect. 4.1). 

3 Added information about flow indicator on aamplin& return line (Sect. 
1.3.1 and 1.6.4); Revised Section 5.0 to delete forthcomin& information. 

4 Revised pressurization sequence for dewatering a filter canister, increased 
maximum devaterin~ pressure, revised dewatering end point criteria. 

( I :I lM \ u ~ 
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Rev . SUMMARY OF CHANGE 

5 Reformated Section 1.2, References, by deleting It ems 
23-26 and incorporating into Item 2, a through e; 
deleted Item 27 through 30 and incorporated into Item 6, 
a through e; added Miscellaneous Waste Holdup Tank as 
a transfer path for ~S effluent; added check valves 
V063A and V063B; added ability to backflush using water 
and/or argon; deleted reference to ion chambers used to 
obtain curie estimates for dewatered canisters; 
increased cover gas pressure to 13-15 psig; increased 
dewatering gas pressure to 40 ~sig; revised canister 
pressure check to indicate that canister is monitored 
for 10 minutes after removing relief valves; added 
flexibility to rewet filter media using a backfi ll from 
DS-T-1; added Safety Evaluation Report 4350-3256-85-1, 
"Canister llandl i n!} and Preparation for Shipment," as a 
reference • 
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1.0 DESIGN DESCRIPTION 

1.1 Summary 

The Dewatering System is a recovery system wh ich removes and filters the 
~ater from submerged defuellng canisters and provides a transfer path to 
the Defuellng Water Cleanup System <DHCS> or the Miscellaneous Waste 
Holdup Tank <WDL-T-2> for future processing. The Dewatering System also 
provides the cover gas for canister shipping . 

The water Is removed from the defuellng canisters to: 1) reduce the 
weight of the canisters for shipping , and 2> prevent the hydrogen/ 
oxygen catalysts from being submerged. The argon cover gas Is provided 
to: 1> reduce ~ater Intrusion ~hen the canister Is In the ~ater, 2> 
reduce air intrusion when the canister is out of the water , and 3) 
reduce the pyrophorlclty potential of the debris with in the canister. 

1.2 References 

1. Bechtel Dra~lng 15737-2-M74-DS01, Piping and Instrument Diagram
Dewatering System. 

2. Bechtel Piping Isometrics. 

a. 2-P60-DS01 - Dewatering System, Fuel Handling Building El . 
347'-6" . 

b. 2-P60-DS02 - Dewatering System, Dewatering Canister Inlet and 
Outlet Piping . 

c. 2-P60-DS03 - De~ater lng System, Off-Gas and Sample Piping . 
d. 2-P60-DS04 - Dewatering System, Tank DS-T-1 Connections and 

Miscellaneous Details . 
e. 2-P60-DSOS - Dewatering System, Argon Supply Piping, Fuel 

Handling Building Fuel Pool ' A'. 

3. Bechtel Drawing 15737-2- POA-6401 , General Arrangement-Fuel Handling 
Building Plan El . 347 '-6" . 

4. Safety Evaluation Report for Defueling the TMI-2 Reactor Vessel, 
Document No . 15737-2-G07-107 . 

5. Bechtel Drawing 15737-2-COP-6201, Dewatering System Platform. 

6. Bechtel Pipe Supports Drawings : 

a. 2-C64-DS01 - Pipe Supports for Isometric 15737-2-P60-DS01. 
b. 2-C64-DS02 - Pipe Supports for Isometric 15737-2-P60-DS02. 
c. 2-C64-DS03 - Pipe Supports for Isometric 15737-2-P60-DS03. 
d. 2-C64-DS04 - Pipe Supports for Isometric 15737-2-P60-DS04. 
e. 2-C64-DSOS - Pipe Supports for Isometric 15737-2-P60-DS05 . 

7. GPU Nuclear Drawing 2R-950-21-001, P&ID Composite-Submerged 
Demlnerallzer System. 

8. Instrument Index, Document No . 15737-2-J1 6-001. 
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9. Design Engineering Valve List, Document No. 15737-2-P16-001. 

10. Mechanical Equipment List, Document No. 15737-2-H16-001. 

11 . Standard for Piping Li ne Specifications, D9cument No. 15737-2-P-001. 

12 . Piping Line Index, Document No . 15737-2-P-002. 

13. Intermediate Evaluation of Special Safety Issues Associated with 
Handling the THI-2 Core Debris, prepared by Rockwell Hanford 
Operations, Document No . SD-HH-TA-005 . 

14. Bechtel Drawing 15737-2-J78-DS01, Level Setting Diagram. 

15. Bechtel Drawing 15737-2-J74-DS01 , Instrument Installation Detail. 

16. Bechtel Drawing 15737-2-J74-DS02, Instrument Installation Detail. 

17. Bechtel Drawing 15737-2-E76-DS01, Pump Schematic Diagram. 

18. Bechtel Drawing 15737-2-J77-DS01, Pump Logic Diagram. 

19. Bechtel Drawing 15737-2-EOR-6401, Fuel Handling Building El . 
347'-6" Electrical Physical Drawing . 

20. Bechtel Drawing 15737-2-E21-010, Single Line Diagram. 

21. ECA 3221-84-0111, Standby Reactor Coolant Pressure Control <SPC> 
Surge Tank Removal . 

22 . ECA 3255-84-0087, Dewatering System Design . 

23. ECA 3255-87-0445, Dewatering System Modifications . 

24. Safety Evaluation Report for Canister Handling and Preparation for 
Shipment, Document Number 4350-3256-85-1 . 

1.3 Detailed System Description 

1.3.1 The Dewatering System <OS> Is designed to remove and filter 
water from the three <3> types of defuellng canisters- fuel, 
knockout, and filter canisters . The water removed from the 
canisters Is transferred to the DHCS for processing through 
the DHCS lon exchanger K-2 or transferred to the Miscellaneous 
Haste Holdup Tank <HDL-T-2> for future processing . 

As discussed In Reference 24, removal of the water In the 
defuellng canisters will reduce the weight of the canisters to 
meet shipping requirements and will ensure that the catalysts 
remain effective . Argon cover gas, at approximately 2 
atmospheres absolute , prevents air or water Intrusion. Hhen a 
canister Is submerged, water Intrusion may raise the water 
level In the canister above the catalysts, making them 
Inoperable . Hhen the canister Is out of the water, air 
Intrusion Increases the pyrophorlclty potential of the 
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defuellng debris within the canister. For more Information on 
catalysts, pyrophorlclty and the use of argon within the 
defuellng canisters refer to .Reference 13. 

High pre~sure argon from cylinders Is supplied through a 
manifold which regulates the pressure to approximately 45 
pslg. The argon supply line then branches to provide a source 
of gas for two <2> dewatering and gas covering trains. A 
pressure regulator for each train V002A and V0028, <PCV-lA and 
PCV-18> Is supplied so that dewatering one canister while 
covering a second canister may be accomplished simultaneously 
and Independently. An ASHE Section VIII Code relief valve 
<R-3> prevents the argon supply lines and the defuel lng 
canisters from being pressurized above 110 pslg. The 
canisters are ASHE Section VIII Code vessels and, therefore, 
must be protected against overpressurlzatlon as stated In part 
UG-125 of the Code . R-3 Is provided to meet this 
requirement. R-lA and R-18, located downstream of V002A and 
V<>028 <PCV-lA and PCV- 18), are set to relieve at 55 pslg. 
This set pressure prevents the possibility of a 60 psi 
pressure drop across the filter media In a filter canister 
which could damage the media . 

Valves <V004A and V0048) shut off the argon flow to the 
canisters . Check valves <V063A and V0638> Installed 
downstream of V004A and V0048 prevent backflow of contaminated 
liquid Into argon manifold . The pressure Indicators <PI-2A 
and PI-28> are located upstream of these valves so that the 
pressure may be adjusted to the correct setting before 
allowing argon to flow Into the canisters. 

A flow Indicator for each train <FI-3A and FI-38> Indicates 
when gas flow Into the canisters has stopped; this signals the 
need to Increase the pressure to continue dewatering so that 
the effluent path Is blocked . 

Pressure Indicators <PI- 12A and PI- 128> are only used to 
measure cover gas pressure In the defuellng canisters 
Immediately following dewatering and just prior to canister 
shipping. V016A and V0168 are Immediately upstream of the 
Indicator takeoffs. V016A or V0168 Is closed when the 
canister pressure Is checked prior to shipping . This way the 
argon supply line through the control manifold to V016A or 
V0168 Is not pressured by the canister and effects on canister 
pressure should be minimized . 

Hoses with Hansen quick disconnect couplings connect the argon 
supply lines and effluent paths to the defuellng canisters 
with the aid of remote handling tools <furnished under the 
canister task> . A jib crane Is mounted on the OS platform to 
handle OS tools and assist In maintenance and repair 
activities . The jib crane meets ANSI 830.11-1980 and TMI -2 
Lifting and Handling Program requirements . Sight flow 
Indicators with Internal paddles <FG-SA and FG-58> are located 
In the effluent lines . Gas bubbles In a s ight flow Indicator 
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Indicate that the canister Is de~atered to the extent 
possible. If the Internal paddle Is motionless . It Is an 
Indication that either the canister drain Is clogged or that 
the canister Is at an equilibrium state . The argon gas that 
enters the effluent lines Is vented to the OS holdup tank 
<DS-T-1> via automatic vent valves <VOilA and VOllB> . 

The effluent ~ater Is filtered through a filter canister 
<F-1>. ~hlch has a 0.5 micron nominal rating . and stored In 
the holdup tank <T-1>. Hhen the system Is In the 
recirculation mode <see Section 3.3.5> . the differential 
pressure across the filter. F- 1. for all practical purposes 
can be read from pressure Indicator. PI-4, since the holdup 
tank, T-1 , Is under a slight negative pressure (I .e •• less 
than 12 Inches of water> . Hhen the pressure drop across the 
filter can ister. F-1. reaches 45 psi. the filter canister Is 
fully loaded and must be replaced. The tank Is vented to the 
Submerged Oemlnerallzer System <SDS> off-gas filter and has a 
overfill line to the spent fuel pool ~hlch prevents ~ater from 
enter ing the SOS off-gas vent piping . A submerged Inlet , with 
Isolation valves VOlB and V059. has been provided on the tank 
to allo~ the addition of borated pool ~ater Into the tank. 
Borated pool water may be needed In the tank for the 
backflushlng operat ion If the amount of ~ater In the tank from 
de~atertng Is not suff icient . and for diluting the effluent In 
the tank. A bubbler Ind icates the ~ater level In the tank . 

The pumps <P-IA and P-1 8) are submers ible horizontal 
centri fugal pumps . Because the pumps are located underwater 
where maintenance and repa ir are Impractical , two <2> 1001 
capac i ty pumps are provided . The pumps are manually 
controlled by HIS-9A and HIS-98 with an Interlock that trips 
the pumps on low level In the tank, T- 1. The pumps transfer 
the water In the holdup tank to the DHCS for processing. or to 
the Misce l laneous Haste Holdup Tank <HDL-T- 2> . 

The transfer pumps have a recirculation line back to the 
fi l ter. F- 1. with a sample line that runs to DHCS Sample Box 
No . 1. This provides the ability to further filter the 
effluent. and the opportunity to sample the effluent before 
t ransferr ing It to the DHCS ton exchanger or to the 
Miscel laneous Haste Holdup Tank <HDL-T- 2> . The concentration 
of the effluent from the tank should below 0.84 uCI/cc , Cs-137 
pr ior to transferr ing the effluent to the DHCS lon exchanger . 
Flow Indicator . FI- 16, on the return l ine from the sample box 
provides confi rmation of f l o~ In the sample line and Indicates 
the rate of flo~ . 

The backflush l ine provides the ability to reverse the flow of 
argon and/or water back Into a defuellng canister to clear a 
drain screen that has become ·clogged <I.e •• to backflush> . 
For water , the backflush line Is filled from valves VOOSA and 
VOOSB to valve V043 by opening valve V022 . Valve V022 Is then 
closed and the l ine Is pressurized with argon by opening the 
supply l ine ~lth va lve V043 ~h l ch simultaneously closes the 
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vent line . The argon pressure Is controlled by pressure 
regulator V041 <PCV-10) and measured by pressure Indicator 
PI-14. The three- way plug valve, V005A or VOOSB, Is 
positioned so that the appropriate canister Is bac~flushed . 
The volume of backflush water Is limited to the amount of 
water In the pipe from valve V043 to valves V005A and VOOSB, 
which Is less than five <5> gallons . For modified bac~flush 
using argon , the argon pressure Is controlled by pressure 
regulator V041 and monitored by pressure Indicator PI-14 . 
Hhen the pressure has been adjusted , the backflush line Is 
pressurized by opening V043 which simultaneously closes the 
vent llne . The three-way plug valve, VOOSA and VOOSB, Is 
positioned so that the appropriate cantster Is backflushed. 
The operating pressure for either backflush ls controlled by 
the operator and malntalned below 10 pslg . The relief valve , 
R-2, Is set at 10 pslg. The filter media In a filter canister 
can be damaged If the differential pressure during reverse 
flow exceeds 10 psi. A backflush pressure of less than 10 psi 
ensure that the ~P cannot exceed 10 psld. 

The argon supply lines Into the canisters have a branch which 
provides a flow path for gas and water which exits the 
canister during backflushlng . This flow path Is opened with 
the three-way plug valve, V006A or V0068, which also Isolates 
the argon supply line . An automatic vent valve, VOOS , vents 
gas from backflushlng to the holdup tan~. T-1. Hater from 
backflushlng Is routed back to the fiHer , F-1, and Into the 
holdup tank, T-1, for transfe r to the OHCS. 

A connection cons isting of an Isolation valve and a Hansen 
quick disconnect coupl ing Is provided on each effluent line 
and the vent line to the SDS off-gas system. These 
connections are provided so that the system can be flushed to 
reduce dose rates In the system. Bypass spool pieces are 
provided to connect canister In let and outlet lines without 
using a canister . These bypass spool pieces facil i tate 
flushing, provide a storage location for connection tools, and 
enable the last defuellng canister to be dewatered directly to 
the holdup tank . Hater which meets Techn ical Spec if ication 
requirements shall be used for flushing . 

All OS piping Is designed In accordance with ANSI 831 . 1, 1983 
Power Piping . 

The design pressure and temperature of the OS piping Is · 
so pslg at 1oo•F. 

1.3.2 Major System Components 

F-1 Ftlter 
Type : Oefuel lng Canister with Slntered Metal Pleated Fi l ter 
Mfr/Model : B&H and Pall 
Ratlng: .5 micron nomlnal 
Code : ASHE VIII, Division I, Part UH <letha1><1983) 
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P-lA and P-18 Transfer Pumps 
· Type: Submerslble Horlzontal Centrifugal <Canned Motor> 
Hfr/Hodel: lawrence Pump and Engine Co./AlHD 
Material: Stainless Steel 
Rating: 60 gpm at 100' TDH 

T-1 Holdup Tank <Previously used as SPC-T-3> 
Haterlals: Stainless Steel 
Dimensions: 54.17" 0.0. , 166.55" High 
Rating: 2735 pslg, 3oo•F 
Volume: 900 gallons 
Code: ASHE III, Class 2 

A-1 Crane 
Type: Jlb 
Hfr/Hodel: Air Technical Industrles/JC-22020 
Rating: 1 Ton 
Code: ANSI 830.11-1980 

1.4 System Performance Characteristics 

The dewatering and covering operations are performed at the following 
argon supply pressures: 

1. Cover gas pressure 
2. Dewatering gas pressure 

a. Filter canister 
b. Knockout canister 
c. Fuel canister 

3. Argon supply manlfold pressure 
4. Backflush pressure 

13-15 pslg 

3-40 pslg 
3-40 pslg 
3-40 pslg 

45 pslg 
<10 pslg 

The transfer pumps operate at 100 feet TDH at 60 gpm. 

1.5 System Arrangement 

The OS platform Is located at the northeast end of Spent Fuel Pool "A" 
and the top of the platform Is at elevation 331'-3" <see Reference 3>. 
The platform Is designed to support the activities required to handle 
two <2> defuellng canisters during dewaterlng and gas covering. 
Instrumentation and controls for the argon supply are located at a OS 
control area on 347'-6" In th~ vicinity of the northeast end of Spent 
Fuel Pool "A" . Instrumentat ion and controls for pumping operations are 
located at the west end of the Intermediate OS platform ·at elevation 
341'-3" In the northeast end of Spent Fuel Pool "A". 

The system equipment Is located underwater In this area except for: 
1> the argon manifold and supply li nes up through valves V016A and 
V016B, 2> portions of the OHCS tie-In, 3> the sight flow Indicators 
<FG-SA and FG-58>, and 4> the majority of valves. The majorlty _of 
valves are located above the water level but below the OS platform. All 
valves below the platform are manually operated by extension stems. 
Piping that Is not underwater and contains radioactive fluid will be 
shielded to limit dose rates to 2.5 mrem/hr. 
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The platform consists of removable sections so that the valves and 
equipment are accessible for maintenance and repair. 

1.6 Instrumentation and Controls 

1.6.1 Controls 

The controls for the argon supply are 1 located on elevation 
347'-6" In the vlctntty of the northeast end of Spent fuel 
Pool "A" at a OS control area. Instrumentation and controls 
for pumping operations are located at the vestend of the 
Intermediate OS platform at elevation 341 ' -3" In the northeast 
end of Spent Fuel Pool "A" . All operations are manual, except 
for an Interlock vlth the holdup tank level Indicating svltch. 
LIS-8. that trips the pumps. P-lA and P-18. 

The argon supply to the devaterlng canisters Is controlled by 
the on-off valves. VOOlA and V0018. The argon pressure to the 
devaterlng canisters Is regulated by pressure regulators V002A 
and V0028 <PCV-lA and PCV-18>. and the flov Is controlled by 
valves V004A and V004B. The argon pressure for backflushlng 
Is regulated by pressure regulatory V041 <PCV-10>. The argon 
supply to the backflush line Is controlled by the three-vay 
plug valve V043. 

The transfer pumps are manually operated by HIS-9A and HIS-98 
with an Interlock that trips the pumps on tow level In the 
tank, T-1. The air supply pressure for the holdup tank water 
level measuring device Is regulated by the pressure regulator 
V017 <PICV-6), and the air flow for the bubbler Is regulated 
by the purge rotameter, FICV-7. 

1.6.2 Valves 

All valves are manually operated . Va lves below the OS 
platform are operated by extension stems from the OS platform. 

· 1.6.3 Power 

480V, three (3) phase starters are located at the OHCS motor 
control center , OHCS HCC 2-32C, for the transfer pumps P-lA 
and P-18. 120 VAC power will be available for tights and 
remote cameras . 

1.6.4 Monitoring 

The argon supply pressure and flow to the dewatering canisters 
are monitored by pressure Indicators, PI-2A and PI-28, and 
flow Indicators, FI-3A and FI-38. The canister pressure, 
after dewatering and also prior to shipping, Is monitored by 
the pressure Indicators PI- 12A and PI-128. 

The argon pressure for backflush lng Is monitored by pressure 
Indicator PI- 14 . 
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Pressure regulator V017 <PICV-6> and purge rotameter FICV-7 
monitor the pressure and flow of the Instrument air for the 
level Indicator <bubbler>. 

Level Indicating switch, LIS-8, displays the water level In 
the holdup tan~ . 

Pressure Indicator PI-4 measures the pressure of the 
recirculation line. Flow Indicator FI-11 monitors the water 
flow to the OHCS or to Miscellaneous Haste Holdup Tan~ and 
water flow during the recirculation mode . 

Pressure Indicator PI-13 measures the pressure In the sample 
line at the sample box, while flow Indicator FI-16 monitors 
the flow of water In the sample line return . 

The sight glasses <FG-5A and FG-58) with the use of remote . 
cameras provide Indication of gas flow or no flow conditions 
In the effluent line. 

All Instruments are located above the water level . 

1.6.5 Lights 

Lights are mounted below the OS platform structure to Improve 
visibility of the sight glasses . 

1.6.6 Trips and Interlocks 

The OS transfer pumps, P-IA and P-18, are provided with low 
level setpolnt trips for the holdup tank, T-1, to ensure that 
the pumps do not run dry. 

The transfer pumps are also equipped with temperature switches 
that trip the pumps on high temperature . 

1.7 System Interfaces 

The OS Interfaces with five <S> systems: 

1. Submerged Oemlnerallzer System <SOS>- The OS vents excess argon 
gas through automatic vent valves to the holdup tan~ <T-1>. The 
tank Is then vented to the SOS off-gas filter via a tie- In to the 
6" off-gas line. In addition, the contents of OS-T-1 may be 
transferred via V-034 to the Miscellaneous Haste Holdup Tan~ 
(HOL-T-2) . 

2. Oefuellng Hater Cleanup System (OHCS) -The OS transfers water from 
the holdup tank , T-1, to the OHCS for processing . The tle-tn ts 
made upstream of the OHCS ton exchanger K-2 . The OHCS motor 
control center, OHCS MCC 2-32C, supplies 480V, three <3> phase 
power for the OS transfer pumps . Instrument air Is supplied from a 
OHCS Instrument Air Manifold No . 3 outlet for tank water level 
Indication . OHCS Sample Box No . 1 Is used for the OS sample 
connection location . 
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3. Fuel Handling Building Canister Handling Bridge and Trolley- The 
bridge and trolley locate the defuellng canisters ~hich are to be 
dewatered and covered . The OS platform Is designed to provide the 
necessary clearances to accommodate the canister transfer shield 
and shield collar. 

4. Oefuellng Canisters- The OS and associated platform are designed 
to accommodate the defuellng canisters ~hlch are designed by B&W. 
The OS connections will be operated by long handled tools also 
designed by B&H. The defuellng canisters have a 14 Inch nominal 
0.0. and 150 Inch maximum length . The maximum design ~et ~eight of 
the canisters Is 3355 lbs . The canister shell ~111 be straight to 
~lthln 0. 125 Inches per 12 feet. 

5. Fuel Handling Building Heating and Ventilation System- The relief 
valves <R-IA, R-18, R-2, and R-3> on the argon supply lines 
discharge Into a Fuel Handling Building ventilation duct . 

2.0 SYSTEM, LIMITATIONS, SETPOINTS, AND PRECAUTIONS 

2.1 Umltatlons 

The argon cover gas pressure shall be limited by the operators to a 
maximum 40 pslg for all defuellng canl·sters . The argon pressure for 
backflushlng shall be limited by the operator to less than 10 pslg . 

The transfer pump flow rate Is limited to a maximum 30 gpm by DHCS flow 
control valve OHC-V085 <FV-15) ~hen the ~ater Is pumped to the DWCS ton 
exchanger K-2. 

The OS filter canister, F-1 , Is limited to a 45 psld pressure 
differential . When the pressure drop across F-1 approaches this 
differential, the filter canister Is replaced . 

The weight of a filter canister after dewatering must be at least 345 
lbs. less than before de~aterlng. A value less than this Is an 
Indication that a filter media bubble point may have occurred. The 
filter media must be rewetted <Section 3.7.3> and the canister dewatered 
again. 

2.2 Setpolnts 

The pressure safety valve R-3 , which Is bet~een the argon bottles and 
the pressure regulators, Is set to relieve at 110 pslg . The pressure 
safety valves, R-IA and R-IB, on the argon supply lines to the 
dewatering canisters are set to relieve at 55 pslg . The pressure safety 
valve, R-2, on the argon line for backflushlng Is set to relieve at 
10 pslg . 

The level Indicating switch, LIS-8, trips the pumps ~hen the holdup tank 
·water level drops to 24 Inches above the bottom of the tank. 

The temperature switches, TS-15A and TS-ISB, trip the pumps ~hen the 
pumps reach 212•r. 
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2.3 Precautions 

The OS operators should visually Inspect the hose and fittings which are 
connected to the defuellng canisters prior to dewatering. 

Because argon Is an asphyxiant , the relief valves on the supply lines 
discharge to the Fuel Handl ing Building ventilation exhaust; argon used 
to dewater Is vented to the holdup tank <T- 1> , which In turn Is vented 
to the SDS off-gas system. Local sample connections allow small 
quantities of argon to be vented directly to the Fuel Handling Building 
through particulate filter vents . 

3.0 OPERATIONS 

3.1 Initial Fill 

Borated water from Spent Fuel Pool "A" Is Introduced Into the holdup 
tank through valves V018 and V059. A transfer pump, P-IA or P-18, 
circulates the water through al l the system piping, except for the argon 
supply lines. and the piping Is vented . 

3.2 Startup 

The OS has no unique startup procedures. 

3.3 Normal Operations 

3.3.1 Pre-Dewater i ng Checkout Requirements 

Prior to the start of dewatering, the following requirements 
must be completed : 

1. Recording the we ight of the canister, 

2. Placing the canister In the support racks, using the 
can ister handling trolley, 

3. Connect ing the argon supply line and effluent line to the 
can ister , using the dewater ing connection tools and OS 
jib crane, 

4. Iso lating the reci rculation line and the backflush 
vent/drains line from th·e supply and effluent lines, and 

5. Isolating the canister train which Is not being dewatered 
from the tra in which Is being dewatered . 

3.3.2 Canister Dewatering 

3.3.2.1 Filter Canister Dewate r ing 

Argon Is Introduced Into the filter canister at an Initial 
pressure of approximately 3 pslg . The argon pressure Is then 
Increased by approximately l psi Increments . using VOOZA/8 
<PCV-lA/8) and Indicator PI-2A/8, whenever gas flow, Indicated 
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by FI-3A/B, reaches one-half of Its previous maximum value. 
This pressurization sequence continues until gas bubbles are 
visible In the sight glass FG-5A/B, at approximately 20 to 40 
pslg. These bubbles, along with a steady flow of argon 
through FI-3A/B, Indicate the canister Is dewatered to the 
extent possible . 

The last defuellng canister to be dewatered will be the OS 
fitter canister, DS-F- 1. This canister Is moved to a 
dewatering location and the bypass spool piece for DS-F-1 Is 
connected. The same procedure as above Is then used. 

3.3.2.2 Knockout and Fuel Canister Dewatering 

Argon Is Introduced Into the knockout an fuel canisters at an 
Initial pressure of approximately 3 pslg . The argon pressure 
Is then raised , using V002A or V002B <PCV-tA or PCV-lB>, until 
gas bubbles are visible In the sight glass FG-5A or FG-5B, at 
approximately 20 to 40 pslg. These bubbles , along with a 
steady flow of argon through FI-3A/B, Indicate the canister Is 
dewatered to the extent possible. The knockout and fuel 
canisters do not have restrictions on the rate the pressure Is 
Increased during dewatering. 

3.3.3 Canister Gas Covering 

Hhen the gas bubbles appear In the sight glass, FG-5A or 
FG-5B, valve V004A or V004B Is closed and the drain port 
<effluent line> Is disconnected. The canister Is filled with 
argon, the cover gas, at 13 to 15 pslg. Covering the canister 
with argon Is complete when the flow Indicator FI- 3A or FI-3B 
reads zero. Valve V004A or V004B Is then closed . The 
canister pressure can be recorded from pressure Indicator 
PI-12A or PI-12B by opening valve V014A or V014B . The argon 
supply line Is then disconnected . 

3.3.4 Post-Covering Checkout Requirements 

The sequence for removing canisters after complet ing covering 
operations Is as follows : 

1. Ensure supply and effluent lines are disconnected, 

2. Measure the radiation field values of the canister as the 
can ister Is removed, If desired, 

3. Record the canister weight, 

4. Reduce pressure In argon supply line to 1 pslg by 
bleeding argon through valve V006A or V006B, and 

5. Close valve V014A or V014B to Isolate pressure Indicator 
PI- 12A or PI - 126 . 
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3.3 .5 Transfer DHCS 

The ~ater from the defuellng canisters Is stored temporarily 
In the OS holdup tank. Hhen the tank becomes full, a transfer 
pump, P-lA of P-18, Is started ~lth HIS-9A or HIS-98 and the 
~ater Is recirculated through filter F-1 by opening valve V025 
and closing valves V013A and V0138. This operation filters 
the ~ater In a more efficient manner than occurs during the 
effluent's first pass . The ~ater Is sampled through the 
sample line by opening valves V028, V029, and the appropriate 
valves In the sample box . The concentration of the water from 
the tank should be belo~ 0.84 uCI/cm3 Cs-1 37 prior to 
transferring the ~ater to OHCS. The water Is transferred to 
the OHCS ton exchanger, K-2, by opening valve V030, or to the 
Miscellaneous Waste Holdup Tank <HOL-T-2>, by open ing valves 
V030 and V034, and closing the recirculation line by closing 
valve V025 . The sample line Is closed by closing valves V028 
and V029. When the tank level drops bet~een 24 and 36 Inches, 
the pump Is stopped with the appropriate switch, HIS-9A or 
HIS-98, and valves V013A and V0138 are opened. 

Canisters cannot be dewatered during pump operations because 
the effluent lines are Isolated from the filter, F-1 . The 
canisters can be covered ~lth argon gas during pump operation . 

3.3.6 Canister Pressure Check 

The OS ~Ill be used to check the pressure of a defuellng 
canister previously dewatered and covered. The defuellng 
canister Is placed In either of the two <2> canister locations 
used for dewatering . Valve V016A or V016B Is closed , and the 
appropriate argon supply line Is connected. The canister 
pressure Is read from pressure Indicator PI -12A or PI-128 by 
opening valve V014A or V014B. The cover gas reading may vary 
from the value recorded when the canister was Initially 
covered because of vaporization of water, heating of the cover 
gas or cooling of the cover gas. The cover gas pressure Is 
adjusted to the original value by adjusting the pressure 
regulatory, V002A or V002B <PCV-lA or PCV-18>, and opening 
valve V016A or V016B . The argon Isolation valve, V016A or 
V016B, Is then closed . The cover gas pressure Is monitored by 
pressure Indicator PI-12A or PI-128 . Once the cover gas has 
been applied, the relief valves are removed and the purge and 
drain connections are capped . The canister Is then monitored 
for a minimum of ten <10> minutes. In this time period, If 
bubbles from the canister are visible from the OS platform, 
the canister ~111 not be shipped. The leak will be located 
and repaired, and the canister ~111 be repressurized and 
pressure checked again before shipping . Repair procedures for 
a leaking canister are not ~lthln the scope of this document . 
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3.4 Shutdown 

The OS is shutdown by: 

1. Isolating the argon gas from the supply line, and 

2. Stopping the transfer pump <if operating> and closing the DHCS and 
SDS tie-in valves, V030 and V027 . 

3.5 Draining 

Draining of the OS is not expected during the life of the system. 
However, the majority of the piping between the dewatering canisters and 
the holdup tank can be drained to the holdup tank. Then the tank can be 
pumped down . The transfe r lines and sample lines are provided with low 
point drains. 

3.6 Refilling 

See Section 3.1, Initial Fill 

3.7 Infrequent Operations 

3.7.1 8ackflushlng 

During dewate r ing , It may become necessary to unclog a drain 
screen In either a fuel or knockout canister. The following 
conditions would Indicate the existence of this situation : 

1. A sufficiently high dewatering supply pressure <e .g. , 20 
to 45 psig> , 

2. A stationary sight glass paddle, 

3. No gas bubbles visible In the sight glass, and 

4. No argon flow through FI-3A/B. 

Backflushlng Is required to clear a blocked canister drain . 
For water, the backflush vent/drain line is opened for the · I 
appropriate t rain , while the argon supply line for that tra in 
is isolated with the three-way plug valve V<>06A or V006B . The 
backflush argon supply line is Isolated, while the line to 
vent valve V044 is opened with the three-way plug valve V043. 
The transfer line and the effluent line must be Isolated by 
closing valves V030, V013A, and V013B, respectively. The 
backflush line is filled by one of two ways : 1> A transfer 
pump, P- IA or P-18 , Is dead headed against V030 and V025 wtth 
V022 open to fill the line back to V044 ; or 2> A transfer 
pump, P-IA or P-18 , Is started with V025 open so th3t the 
system ts in the recirculation mode ; then V022 's opened to 
fill the line back to V044 . Valve V022 Is then closed and t 11e 
argon supply pressure is adjusted. The three-way plug valve, 
V043, is positioned to open the argon line and close the vent 
line . Transfer pump, P- lA or P-18, is stopped and valve VO lS 
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ls closed. The three-way plug valve, VOOSA or VOOSB, Is 
poslttoned to allow the backflush water Into the appropriate 
canlster . Hhen backflushlng Is completed, valve V025 ls 
closed, valves VOlS, V013A , and V013B are opened, and the 
three-way plug valves V043, VOOSA. VOOSB, V006A, and V006B are 
adjusted to their normal positions as shown on Reference 1. 

For a backflush using argon, three-way plug valve V006A or 
V006B Is lined up to DS-F-1. The argon supply pressure Is 
adjusted using V041 . Valve V043 ls positioned to open the 
argon line and close the vent line. The three-way plug valve, 
V005A or V005B, Is positioned to allow backflush through the 
appropriate canister . Hhen backflushlng Is complete, V041 Is 
closed and the three-way plug valves V043, VOOSA . VOOSB , 
V006A, and V006B are returned to their normal positions as 
shown on Reference 1. 

3.7.2 Canister Pressure Reduction 

If a defuellng canister Is Inadvertently overpressurlzed 
<I .e ., P > 15 pslg), the pressure may be reduced by bleeding 
off argon from the canister, through valve V006A or V006B, and 
the automatic vent valve. V008, to the holdup tank. 

3.7.3 Rewettlng Filter Media 

If the filter media bubble point Is broken, then the filter 
canister cannot be effectively dewatered and the media must be 
rewetted. This situation will be detected by weight 
measurement after the dewatering canister Is disconnected from 
the OS and Is being raised by the CHB <see Section 2.1) . The 
canister Is relocated In a OS rack and a Hansen 1/4 Inch tool 
with a socket Is used to flood the canister or the canister Is 
back filled from DS-T-1 using either DS-P-lA or DS-P-16. A 
one hour period Is allowed to let the water adhere to the 
filter media before attempting dewatering again . 

4~0 CASUALTY EVENTS AND RECOVERY PROCEDURES 

4.1 Casualty Events 

The following five <5> events will shutdown the OS; 

1. A loss of power will render the transfer pumps , lights, and cameras 
Inoperable, 

2. A line break disrupts the dewatering flow paths, 

3. A loss of Instrument air prevents the tank level lndfcator from 
work ing, 

4. Canister handling accidents can damage the canister, tools, or 
port ions of the OS, and 

5. Filter canister filter media rupture will spread fuel fines 
throughout the system piping . 
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4.2 Design Features to Mitigate Effects of Casualty Events 

The OS mitigates the effects of the events listed In Section 4. 1 as 
follows: 

1. Loss of Power - Adverse conditions would not result, but the system 
should be shutdown <see Section 3.4) . 

2. Hose or Line Break - Armored hose Is being used where possible to 
reduce the possibility of a hose rupture. This Is not a 
radiological or safety concern because any loss of contaminated 
water from the OS Is Insignificant compared with the large volume 
of borated pool wate r. 

3. Loss of Instrument Air - Adverse conditions would not result, but 
the system should be shutdown <see Section 3.4>. 

4. Canister Handling Accident- Canister handling accidents, Including 
drops, are addressed In a separate analysts <see Reference 4> . 

5. Filter Canister Filter Hedla Rupture - The maximum pressure In the 
system Is 55 pslg. This Is below the operating differential 
pressure capability of the filter . 

4.3 Recovery Procedures 

Recovery procedures for the casualty events listed In Section 4. 1 are as 
follows : 

1. Loss of Power- The system Is shutdown <see Section 3.4), power Is 
restored, and normal operations resume <see Section 3.3>. 

2. Line or Hose Break - The system Is shutdown, the pipe or hose Is 
replaced, and normal operations resume. 

3. Loss of Instrument Air - The system Is shutdown, the air supply Is 
restored, and normal operations resume . 

4. Canister Handling Accident - The system Is shutdown, If necessary, 
the damage Is repaired, and normal operations resume . 

5. Filter Med ia Rupture- The filter, F-1, Is replaced and the system 
Is run In the recirculation mode <see Section 3. 3.5> before normal 
operations resume . 

5.0 MAINTENANCE 

The maintenance procedures are the recommended practices and Intervals as 
prescribed by Instrument and equipment vendors . 

6.0 TESTING 

6. 1 Hydrostatic Testing 

All piping and hose will be hydrostatically or pneumatically pressure 
tested to meet the requirements of ANSI 831 .1-1983 Power Piping . 
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6.2 Instrument Testing 

All Instruments will be calibrated by the field and verified operational 
after Installation. 

6.3 Periodic Testing 

No periodic tests are required . . 

7.0 HUMAN FACTORS 

The argon supply hose and effluent hose are different sizes for Identification 
of Inlet and outlet canister co~nectlons . 

Quick disconnects are used for can ister connections to facilitate hook-up 
operations. 

All Instruments, valves, and equipment have name plates for Ident ification. 
Controls and Instruments are mounted several feed above the floor or the 
platform. 
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