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Page 2 of 25 Title 
Defueling Water Cleanup System Technical Evalution Report 

Rev. SUMMARY OF CHANGE 

0 Initial issue. 

1 Revised to incorporate system design changes and comments 
on Revision 0. 

2 Revised to incorporate comments on Revision 1. 

3 Revised to incorporate comments on Revision 2. 

Approval 

4 Revised to reflect addition of relief valves at the outle s 
of the defueling filter canisters, deletion of fuel pool 
cleanup system boronmeter and correction of minor typo­
graphical errors. 

5 Revised to correct and clarify description of low level 
alann setpoints for fuel transfer canal. 

6 Revised to reflect the potential for operation of portion 
��/ of the OiiCS prior to system being fully operational and 7'""­to incorporate minor editorial changes. 

7 

8 

9 

Revised to incorporate Dewatering Sy::tem inputs to O:�CS ,#� 
and provide a general update of the DWCS TER. 

Revised to reflect capability to bypass the filter canist rs. � -

Revised to clarify site dose assessment for fuel transfer 
canal/spent fuel pool cleanup system. 

� 

Date 

12/84 

1/85 

1/85 

1/85 

4/85 

5/85 

6/85 

9/85 

12/fl5 • 

1/36 

10 Revised to incorporate system design changes per ECAs 
.. �� 4/87 

3525-86-0313, 0328, 0356, 0377, 0388; 3255-86-0393; 

11 

3525-86-0395; 3255-86-0406; 3525-86-0416; 3255-86-0422; 
3525-86-0429, 0438; 3525-87-0444, 0450, 4051, 0454, and 
0455. In addition, the following modifications were 
incorporated: 1) "deep suctions," 2) variable post-filer 
micron ratin�s. 3) use of organic loaded io� exchanger, 
and 4) the use of deep bed filters (modified knockout 
canisters). 

Revised to incorporate system design changes per ECAs 
3525-86-0322; 3525-87-0467, 0476, 0480, 3525-88-0503, 
0504, ��As 3525-87-0003, 0017, 0018, 0020, 0024, 0037; 
3257-87-0046; and 3525-88-0068 and 0074. Revised to 
reflect current defueling tools/system which interact 
with the owes . 

7/88 
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Rev. SUMMARY OF CHANGE 

12 Revised to incorporate system design changes per l·l�IA 
3525-88-0116; see Section"l.3.1 of Attachment 2. Added 
Section 8.0. "DWCS Flow vs. Allowable Pressure," to 
Attachment 2. Deleted reference to SDS (system removed 
from operation). Revised to incorporate :·W.A 3525-80-0132 
(see Attachment 8). Also includes revised drawing 
2-�74-DHC02 (see Attachment 4). Revised Section 4.3 for 
person-rem due to owes operation . 
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1.0 INTRODUCTION 

1.1 General 

The Defuellng Hater Cleanup <DHC> System Is designed to remove organic 
carbon, radioactive Ions and particulate matter from the Fuel Transfer 
Canal <FTC>. Spent Fuel Pool <SFP> "A" and the Reactor Vessel <RV>. The 
majority of the particulate matter Is removed by processing the water 
through nominal 0.5 or 16 micron rated filter canisters. The low micron 
rating of the filter canisters assures very low turbidity as well as 
reduction of the particulate activity In the water. Cartridge type 
filters with different particle size ratings may be used In place of the 
filter canisters. In general, therefore, discussions concerning the 
filter canisters are also applicable to cartridge filters when used as 
replacements for filter canisters. 

Removal of the radioactive Ions < I.e., soluble fission products> and/or 
organic carbon Is performed by processing a portion of the filter output 
through 4 x 4 liners <similar to those In use for EPICOR II> containing 
zeolite or organic material. 

The Installation and operation of the OHC System occurred sequentially 
such that portions of the system were operated prior to completion of the 
entire system. In addition, partial system operation required temporary 
lnterconnectlon<s> with other plant systems which are not specifically 
described In this Technical Evaluation Report CTER>. Any such temporary 
modes of DHC System operation will be Implemented In accordance with the 
safety criteria for the complete DHC System and will be bounded by the 
safety analyses described herein. 

1.2 Scope 

The scope of this document Includes the operation of the DHC System, the 
compcnents of the DHC System and Its Interfaces to existing systems and 
components. This TER also Includes special modes of operation of the DHC 
System used to lmp�ove filtration operations. This TER Is applicable 
only dJrlng the recovery mode as the O�IC System Is a temporary system 
required to support recovery operations and will be removed or 
reevaluated prior to plant restart. Evaluation of safety concerns 
related to the filter canisters Is not within the scope of this TER and 
Is addressed In Reference 8. Licensing of the ion exchangers for 
off-site shipments Is outside the scope of this TER. 

2.0 SYSTEM DESCRIPTION 

2.1 General 

The OHC System Is designed to process water from the RV, FTC, SFP, and 
Dewatering System COS> holdup tank DS-T-1. The system's major functions 
are given below. 

-6- Rev. 12/0136P 
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a. The DHC System filters the water to remove suspended solids down 
to a nominal 0.5 micron rating. This Is done to maintain the 
clarity of the water. 

b. The DHC System removes soluble fission products by 
demineralization of the water using Inorganic zeolites. This Is 
done to reduce the dose contribution from the water. 

c. The DHC System removes organic carbon using specific resins or 
activated charcoal. 

The DHC System Is composed of two major subsystems which allow greater 
processing flexibility during post plenum removal operations. These two 
subsystems are the RV cleanup system and the FTC/SFP cleanup system. 
On-line sampling of both subsystems for pH Is provided by the system 
design. On-line sampling for boron concentration and turbidity Is 
provided for the RV cleanup system. Boron sampling for the FTC/SFP 
cleanup system will be done according to approved procedures. The 
detailed system description for the DHC RV cleanup system Is provided In 
Attachment 1. Attachment 2 provides the detailed system description for 
the OWC FTC/SFP cleanup system. Also Included as Attachmenti 3 through 8 
are the following figures: 

Attachment 3 

Attachment 4 

Attachment 5 

Attachment 6 

Attachment 7 

Attachment 8 

DHC - Reactor Vessel Cleanup System, Piping and 
Instrument Diagram 

Fuel Transfer Canal <FTC>/Spent Fuel Pool <SFP> Cleanup 
System, Piping and Instrument Diagram 

Auxiliary Systems, Piping and Instrument Diagram 

Fuel Handling Building, General Arrangement 

Reactor Building, General Arrangement 

DWC System Coagulant/Filter-Aid Systems 

2.2 Quality Classification 

The quality classification of the OWC System with exception of the filter 
canister units, which are not within the scope of this TER, Is Important 
to Safety. Important to Safety as used here Is defined In the TMI-2 
Recovery Quality Classification List. 

3.0 TECHNICAL EVALUATIONS 

3.1 Genera 1 

The owe System Is totally contained within areas that have controlled 
ventilation and area Isolation capability. This limits the environmental 
Impact of the system during normal system operations, shutdown or 
postulated accident condltl�ns. The Impact of postulated owe System 
failures Is provided below on a case-by-cas� basis. 
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The system failures evaluated were loss of power, loss of 
Instrumentation/Instrument air, filter media rupture, and line breaks. 
The design of the system Is su'h that none of the events results In 
unacceptable consequences. Other safety concerns evaluated with respect 
to operation of the OHC System were decay heat removal, criticality, 
boron concentration control, heavy load drops, and radioactive releases. 
Several system modifications may be used to ensure efficient filtration 
operations. These system Improvements were evaluated for safety 
concerns, and the evaluations are summarized In Section 3.8. The 
Interface of the OHC System with defuellng tools such as the abrasive 
water jet, plasma arc torch, X-Y Bridge Flush System, etc., Is addressed 
In Section 3. 9. No unacceptable consequences were found to result from 
operation of the DHC System provided that proper administrative controls 
to prevent boron dilution are maintained. 

3.2 Postulated System Failures 

3.2.1 Reactor Vessel Cleanup System 

3.2.1.1 Loss of Power 

3.2.1.2 

A loss of power to the entire system would simply shut the 
system rlown. A loss of power to the well pumps with an 
additional failure which results In simultaneous loss of level 
control In the ion exchangers would result In a flow 
mismatch. In this case, the system would be automatically 
shut down until power Is restored. Loss of power to 
Individual components would place that component In Its safe 
mode. An air operated valve, for example, would fall to a 
position that ensures no damage to other components. 

Loss of power to the control panel would cause the loss of all 
Information and fall all control and solenoid operated 
valves. The system would be shutdown until power Is restored. 

Loss of Instrumentation/Instrument Air 

Loss of a single Instrument channel will result In the loss of 
Indication for that channel and, for those channels that have 
control features, a. flow mismatch. 

This flow mismatch will result In an automatic shutdown of the 
affected portion of the system. 

Loss of the Internals Indexing fixture <IIF> level Indication 
system <bubbler> will result In an erroneous level Indication 
which will be noted when compared with a redundant level 
Indication system. Since this system has no control features, 
no adverse system conditions will result. 

-8- Rev. 12/0136P 
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Loss of Instrument air will take the Individual components to 
their fall safe position. Flow mismatches Induced by loss of 
air will result In automatic trips. Loss of air to the IIF  
level monitoring system will Initiate a low air supply 
pressure alarm and a pump trip on IIF low level. 

Filter Media Rupture 

A failure of the filter media In the filter canister could 
potentially release fuel fines to the ion exchange portion of 
the system and/or the dilution water supply to the coagulant 
and filter-aid systems. The post filter, located downstream 
of both filter trains In the line to the ion exchangers and 
dilution water supply, will trap any fuel fines which would be 
transported past the filter canisters In the event of filter 
failure. The post filter Is sized to be critically safe. A 
gross rupture In a filter canister may be detected by an 
Increase In the post filter differential pressure. Turbidity 
meters located on the return lines to the RV will aid In the 
detection of gross filter media rupture by detecting changes 
In water clarity. 

Upon detection of a filter canister filter media rupture the 
filter trains will be Isolated, Including Isolation of water 
supply lines to ex-vessel defuellng [I.e., valves OHC-V-357, 
358, 363, and 501 (If Installed>} Involved with the 
pressurizer defuellng system. The ruptured filter will be 
Identified by observing the differential pressure versus flow 
for each Individual canister with flow being recirculated to 
the RV or maintaining effluent turbidity. A lower 
differential pressure for a given flow or a higher effluent 
turbidity will Indicate which filter Is ruptured. The 
ruptured canister or canisters and the post-filter cartridge 
would then be replaced as required and the system .restarted. 

The OHC System may be operated In a mode that bypasses the 
filter canisters. Ourlng this mode of operation the post 
filters will be providing the required system filtration 
upstream of the demlnerallzers. In order to preclude the 
rupture of the post filter's filter media when It Is providing 
system filtration, If the post filter differential pressure 
reaches 18 psi, further system operation will be prohibited. 
The post filters are designed for a �axlmum differential 
pressure of 45 psi. Even If a rupture of the post filter 
media occurred, It Is not expected that significant quantities 
of fuel would accumulate downstream of the filter. This 
conclusion Is based on the following: 

o The bypass filtration mode will oe used only when the 
turbidity I� low, during ex-vessel operations as required 
or to recirculate the RCS as necessary: therefore, It Is 
not expected that significant fuel fines will be 

-9- Rev. 12/0136P 



3.2.1.4 

3525-015 

suspended In solution during the bypass operation. 
Consequently, It Is not expected that large amounts of 
fuel will normally be found In the post filter. 

o The holding capacity of the post filter, prior to 
reaching the maximum pressure differential, Is small 
<approximately 5 lbs.>. 

o The differential pressure, measured across the post 
filter, can be used to detect a ruptured post filter 
media, which would Initiate operator action to prevent 
further accumulation downstream. 

o If It Is necessary to process the post filter effluent 
through the OHC lon exchangers, It will be done under the 
control of a process control plan with adequate 
provisions to accurately assess the quantity of fuel 
material deposited on the ion exchange media. 

Line Break. 

The principal consequences of any line, or hose break. tn the 
RV cleanup system are a loss of RV Inventory and the spread of 
contamination In the area of the break. The system Is 
designed to mitigate the consequences of such an Incident to 
the extent possible. 

In case of a hose rupture or line rupture downstream of the RV 
pumps, the system will trip these pumps on IIF low level and 
alarm at control panels In the control room and Fuel Handling 
Building <FHB>. This could deliver approximately 500 to 1000 
gallons of RV water to the area of the break. The potential 
areas affected would be the Reactor Building <RB>. the 
annulus, and the FHB, each of which has sumps to contain the 
spill. 

Siphoning of RV water could take place If any of the lines 
connected to the well pump suction or return hoses. or If the 
hoses themselves. are damaged or ruptured. The two, 4 Inch 
suction connections provided In the Westinghouse work platform 
will be provided with two, 3/4 Inch holes, or In the case of 
the 2 Inch deep suction one 3/4 Inch hole, drilled 18 Inches 
below the water level which will act as siphon breakers. The 
three 2 Inch return lines will be equipped with spargers, 
�hlch are holes drilled Into the pipes. The first holes are 
drilled 18 Inches below the water level which will act as 
siphon breakers. The sample return line will terminate 18 
Inches below the water level. Also, Isolation valves will be 
provided In the Westinghouse supplied piping which could be 
used to manually terminate the siphoning. Therefore, a 
maximum of approximately 3000 gallons of RV water would spill 
Into the FTC following a hose rupture. Approximately half of 
this water would be contained In the New Fuel Pit. 
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The recovery from these events would be accomplished by 
Isolating the ruptured section and replacing the ruptured 
hose/pipe. 

3.2.2 Fuel Transfer Canal/Spent Fuel Pool Cleanup System 

3.2.2.1 

3.2. 2.2 

3.2.2. 3 

Loss of Power 

A loss of power to any portion of the system would shut that 
portion of the system down. Loss of power to Individual 
components would place that component In Its safe mode. An 
air operated valve, for example, would fall to a position that 
ensures no damage to other components. 

Loss of Instrumentation/Instrument Air 

Loss of a single Instrument channel will result In the loss of 
Indication for that channel and, for those channels that have 
control features a flow mismatch. This flow mismatch will 
result In an automatic shutdown of the affected portion of the 
system. 

Loss of either the SFP or FTC level monitoring system will be 
noted when compared with the other. The readings should 
normally be the same <within 6-7" due to pressure 
differential> since both water bodies are In communication via 
the fuel transfer tubes. Neither system has control features. 

Loss of Instrument air will take the Individual components to 
their fall safe position. Flow mismatches Induced by loss of 
air will result In automatic trl�s. 

Filter Media Rupture 

A failure of the filter media In the filter canister could 
potentially release fuel fines to the lon eKchange portion of 
the system. Flow may be routed to OHC lon exchanger K-2 which 
has a filter upstream to trap migrating fuel fine�. 

Ion e•chang�r K-2 has a cartridge type post filter <F-8> 
upstream of It which Is In a critically safe canister. 
Differential pressure Is measured across the filters to 
Indicate ruptured filter media. 

Upon detection of a filter media rupture In a filter canister 
the filter trains will be Isolated and the ruptured filter 
will be Identified by observing the differential pressure 
ver�us flow for each Individual canister with flow being 
recirculated to the fuel pool, or by monitoring effluent 
turbidity. A lower differential pressure for a given flow or 
an Increased effluent turbidity will Indicate which filter Is 
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ruptured. The affected canister or canisters and/or the 
filter canister post filter cartridge would then be replaced 
as required and the system restarted. 

The OHC System may be operated In a mode that bypasses the 
filter canisters. During this mode of operation the post 
filters will be providing the required system filtration. In 
order to preclude the rupture of the pc . liter's filter 
media when It Is providing system filtration, If the post 
filter differential pressure reaches 18 psi, further system 
operation will be prohibited. The post filters are designed 
for a maximum differential pressure of 45 psi. Even If a 
rupture of the post filter media occurred, It Is not expected 
that significant quantities of fuel would accumulate 
downstream of the filter. This conclusion Is based on the 
following: 

o Significant quantities of fuel are not expected to be 
found In either the FTC or the SFP, therefore It Is not 
expected that large amounts of fuel will normally be 
found In the post fll ter. 

o The holding capacity of the filter, orlo� to reaching the 
maximum pressure differential, Is smail <approximately 
5 1 bs. > 

o The differential pressure, measured across the post 
filter, can be used to detect a ruptured post filter 
media, which would Initiate operator action to prevent 
further accumulation downstream. 

o If effluent Is to be processed through OHC lon 
exchangers, It will be done under a process control plan 
which adequately assesses the quantity of fuel material 
deposited on the ton exchange media. · 

Line Break 

If a rupture occurred In the FTC/SFP cleanup system, the OHC 
System SFP pumps could deliver FTC and/or SFP water to the RB, 
the annulus, or the FHB. This action would lower the level In 
the canal and the pool. A drop of one Inch In canal/pool 
level Is approximately equivalent to 1250 gal. A level loss 
would be detected by redundant level Indicating systems, one 
each for the FTC and SFP, which are provided with low level 
alarms In the main control room. The low level alarm will 
actuate at El. 327'-1". Upon receipt of either low level 
alarm, the system will be manually shut down. 

Process water hoses are employed In three services In this 
system; filter canister Inlet/outlet, skimmers to well pumps, 
and downstream of penetration R-539. 

- 1 2- Rev. 12/0136P 
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I f  a f i l te r  I n l et/ou t l e t  hose rupture s ,  that f i l ter wi l l  be 
I solated and the hose repl aced . Hoses connected to the f i l ter 
can i s ters are submerged I n  the SFP, thi s resu l ts In no net 
water l os s .  

I f  a hose connec t i ng the skimmer t o  the we l l  pumps break s ,  
then the abi l i ty t o  surface skim wt l l  be hampered or l os t ,  but 
pump capac i ty wt l l  not be d t m t n t shed as the hose I s  routed 
underwater to the pumps and a pump suction supp l y  wi l l  
continue to be ava i l a b l e .  

I f  the hose o n  the FTC return l i ne downstream o f  penetration 
R-539 breaks , then process water wi l l  be lost to the RB sump . 
The resu l t i ng l os s  t n  l evel  wou l d  be detected and a l armed by 
the cana l /pool mon i tors .  Check valves are provi ded to prevent 
s i phon i ng the FTC If the hose <or connec t i ng l i ne> break s .  
Furthermor e ,  the norma l return path I s  t o  the SFP: thus thi s  
hose I s  not norma l l y used.  When not I n  use thi s  hose shou l d  
be I solated by c l os i ng v a l v�s t o  m i n i m i ze the effect of a hose 
break. 

A break of the FTC pump d i scharge l i ne whi ch uses penetration 
R-524 wou l d  cause process water to be l os t  to e i ther the RB or 
the FHB. The water l oss wou l d  be detected both by a decrease 
I n  the moni tored f l owrate returned to the fuel pool or FTC and 
a l so by the drop I n  fuel pool and/or transfer canal l eve l .  

Hhen the FTC pumps are not I n  use , the d i scharge val ves wtl l  
be c l osed. Thi s  wi l l  prevent a s i phon i ng of the FTC when the 
pumps are not I n  u s e .  

3 . 3  Decay Heat Removal 

Decay heat removal I s  curre n t l y  performed by heat loss to amb i e n t .  No 
change I n  thi s mode of operation I s  requi red to operate the OWC System. 
The l arge eKposed surface of the open RV and the FTC wi l l  s t gr. l f l ca n t l y  
enhance the removal o f  decay hea t .  

3 . 4  Cr i t i ca l i ty 

Subc r l tlcal l ty of the core I s  ma i n tai ned by a h i gh concent rat i on of boron 
I n  the Reactor Coolant System < RCS> . Subcr l t l ca l l ty of the fuel wi th i n  
the fi l te r  can i s ter wi l l  be assured by des i g n  and I s  addressed I n  
Reference 8. The des i gn of the FTC/SFP pumps and the RV c l eanup pumps do 
not a l low an accumu l a t i on of a s i gn i f i cant quan t i ty of fue l . The system 
p i p i ng ann the post f i l te r  have been desi gned to prevent a pos s i b l e  
c r i t i ca l  confi guration of fuel debr i s .  Th i s  I s. accomp l i shed by 
restr i c t i ng the s i ze and conf i gurat i on of componen t s .  Furthermor e ,  the 
post f i l te r  wi l l  not accumu l ate s i g n i f i cant quant i t i e s  of fue l u n l e s s  
f i l ter cani ster f i l ter med i a  rupture occurs < see Sec t ions 3 . 2 . 1 . 3 and 
3 . 2 . 2 . 3 > .  Other system components prec l ude fuel accumu l a t i on by the 
f i l trat i on of the wa ter , or the components wi l l  have cr i t i ca l l y safe 
d i mens i ons . 

- 1 3- Rev. 1 2 /0 l 36P 
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3 . 5  Boron Di l u t ion 

The on l y  cred i b l e  means of a t ta i n i ng cri t i ca l i ty of the fuel contained In 
the vessel Is through debora t l on of the RCS water. The approach 
desc r i bed In References 6 and 7 for preve n t i on of deboratlon w i l l  be 
fol l o�ed for operat i on of the OHC System. Spec i f i c  system eva l ua t i ons 
w i th respect to deborat l on control were performed p r i or to DHC System 
opera t i on .  Boron d i l ut i on dur i ng defue l l ng has been addressed In the 
"Hazards Analys i s :  Poten t i a l  for Boron D i l u t i on of Reactor Coolant 
System" < Reference 9>. 

Other poten t i a l  d i l u t ion events have been evaluated and are protected 
aga i n s t  by red-tagged Iso l a t ion barr i ers when DHC System Is shut down for 
any reason . The X-Y B r i dge f l ush jets  are adm i n i s trat i ve l y  contro l l ed to 
assure adequate mi x i ng of water sources prior to returni ng the water to 
the lower vessel reg i on <approx i mate l y  e l evation 301 ' > .  M i x i ng adequacy 
Is ana l yzed In Reference 16. 

The Y Trol l ey F l ush System obta i ns Its supp l y  from e i ther the OHC System 
or the RV d i rec t l y .  Hhen using the RV d i re c t l y. It Is connected to a 
dedi cated system wi th no external Interfaces·. Hhen connected to the OHC 
System, It u t i l i zes the same supp ly and admi n i strative con tro l s  as the 
X-Y Bridge fl ush j e t s .  

The Cav i ta t i ng Hater Jet operates a t  h i gh pre ssure , l o w  flow ( 1 2  gpm 
max . >  and can be used at any e l eva t i on Ins i de the RV . The cav l j e t  Is 
Iso l a ted from the Introduc t i on of unborated water by the estab l i shment of 
t r i p l e  bdrr l e r  Iso l a t i on when the OHC System Is shut down . 

3 . 6  Heavy load Drops 

I n-contai nment load handl i n g  wi l l  cons i s t  of the transfer of the OHC 
fi l ter can i s ters from the deep end of the FTC to the FHB v i a  the fue l 
transfer system. Load hand l i ng wi thi n the FHB wi l l  con s i s t  of the 
movement of SDS ton exchange l i ners , the OHC System l i ner s ,  the DHC 
f i l ter can i s ters and transfer cask s .  The heavy l oad drop analys i s  for 
the SDS casks Is g i ven In reference 3 .  lhe DHC System l i ners w i l l  be 
moved u s i ng the ex i s t i ng casks for the EPICOR I I  system. The hand l i n g  of 
heavy loads In conta i nment and In the FHB i s  addressed In Reference 1 1 .  

The rad i o l og i ca l  concerns as soc i ated w i th a load drop of the SDS ton 
exchange l i ners and the OHC System l i ners are bounded by the ana l ys i s  In 
Reference 4. The radiolog i ca l  concerns assoc i a ted w i t h  a load drop of a 
fi l ter can i s ter are bounded by the acc i dent ana l ys i s  In Reference 1 2 .  
These analyses show that the hea l th and safety of pub l i c  Is not 
endangered as a resu l t  of these hypothe t i c a l  acc i dent s .  

3 . 7  Radi oac t i ve Re l eases 

The operation and des i gn of the OHC System was revi ewed wi th respect to 
radioac t i ve re l ease s .  No d i rect rad ioac t i ve re l ease paths to the 
envi ronment e x i sts  for the systPm. Local spi l l age of contami nated water 
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from the owe System will result In a local contamination problem. Since 
the specific activity of the water Is essentially that of the FTC and 
SFP, no significant radioactive releases above those from the open pools 
can occur when processing pool water. Oefuellng activities have the 
potential of significantly Increasing the specific activity of the RV 
water. To preclude any significant releases during these periods the 
operating procedures associated with processing RV water shall Include 
requirements to ensure Isolation of the system should a line break or 
massive system leakage occur. 

During shutdown of the owe System filter trains. radlolytlc decomposition 
of the water In the post filters and filter canisters will cause the 
production of hydrogen and oxygen. In order to prevent the 
overpressurlzatlon of the filter canisters. an ASME Section VI I I  pressure 
relief valve Is Installed In the outlet pipe from each of the four DHC 
System filter canisters. The valves provide pressure relief In the event 
that the Isolation valves In the owe System filter Inlet and outlet pipes 
are closed and pressure builds up within the filter canister as a result 
of radlolytlc decomposition. Radlolytlc decomposition of water In the 
post filters will be minimized by the limited holding capacity of the 
fll ters. 

The filter canisters should not normally be Isolated for extended 
periods: however. If they were, the maximum rate of hydrogen and oxygen 
generation within the canister based on conservative assumptions Is 
estimated to be 0 . 029 scf/day. <Note: later analyses have resulted In a 
maximum hydrogen generation rate that Is approximately a factor of 10 
lower>. At the higher calculated rate of gas generation. the pressure 
Inside the canister would not reach the canister design pressure < 1 50 
pslg> for at least 90 days. The relief valve will release the pressure 
buildup before this pressure Is exceeded with approximately 0 . 3  scf of 
hydrogen and oxygen released from each canister. The relief valves will 
continue to relieve pressure at about 1 5  day Intervals, releasing a 
maximum of about 0 . 3  scf hydrogen and oxygen per canister per relief. 
The relief valves discharge to the open volume of the containment above 
the FTC or to the operating level of the FHB. Since both of these areas 
are continuously or regularly vented and since the maximum volume of 
hydrogen released Is small, a buildup of hydrogen to a combustible 
concentration Is not credible. Any particulate releases during the 
operation of the relief valves would be bounded by the line breaks 
discussed In sections 3.2.1.4 and 3.2.2.4. 

3.8 Operational Improvements 

The OWC System Is Intended to maintain RV water clarity using the filter 
canisters. During operation of the DHC System, unexpected concentrations 
of suspended solids have blinded the filters an� reduced their 
performance. To alleviate this problem various modifications may be made 
to the system. Modifications to the original OHC System Installed or 
planned Include: use of filter-aids. use of coagulants. use of cartridge 
filters. use of series filters and/or demlnerallzers, the use of modified 
knockout canisters as deep bed fi lters. and the Installation of suction 
tubes taking suction much deeper than originally designed, which allow 
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conti nued use of the sha l l ow suction and have the prov i s i on to be 
bacKf l u shed . These mod i f i cations wi l l  be d i scussed I n  further deta i l  I n  
Attachment 1 .  

3.8.1 F i l ter A i d  

Mod i f i cations t o  the DHC System may employ the u s e  of a f i l ter a i d  
mater i a l , whi ch I s  added t o  the f i l ter medi a  I n  the f i l ter 
can i s ter. The f i l ter a i d  I s  I n tended to prolong the l i fe of the 
f i l ter can i s ters by prevent i ng smal l suspended sol i d s  from 
reach i ng and p l ug g i ng the f i l ter med i a  I n  the cani sters. 

The f i l ter aid mate r i a l  I s  I n troduced as a low sol i d s  s l urry I nto 
the f i l ter by two method s :  Body feed me thod , whi ch I s  a 
con t i nuous , l ow f l ow rate I nj e c t i on of the s l urry I nto the process 
water ups tream of the fi l ter can i s ters , or precoat me thod , whi c h  
cons i s ts o f  a n  I n i t i a l  batch o f  h i gh f l ow rate <acce l erated> body 
feed de l i vered to the f i l ter a l so by way of the process stream. 
Con t i nuous body feed may be used after the I n i t i a l  precoat ,  or the 
two methods may be used I ndependent l y .  The materi al current l y  
cons i dered for u s e  a s  a f i l ter a i d  I s · d i atomaceous earth. 

The use of d l atomaceo�s earth as the f i l ter a i d  material In the 
DHC System has been evaluated and the fo l l ow i ng safety concerns 
were Ident i f i ed and are addressed below: 

o cri t i ca l i ty control 
o catalyst opera t i on 

F i l ter a i d  systems use water to form a s l urry of the f i l ter a i d  
mater i a l .  The water used wi l l  nave a m i n i mum boron concentration 
of 4350 ppm to prevent unacceptabl e  d i l u t i on of boron I n  the RV , 
and wi l l  come from SPC-T-4 or from the effl uent of DHC-F- 5 .  

To determ i ne the cri t i ca l i ty safety consequences o f  u s i ng 
d i a tomaceous earth as a f i l ter a i d  mater i a l , an eva l u a t i on was 
performed to assess the moderat i ng abi l i ty of d i a tomaceous earth. 
D i a tomaceous earth I s  p r i mar i ly S I Oz < approx i mately 901> , and 
I ts modera t i n g  ab i l i ty was found to be s i gn i f i cantly l e s s  than 
that of wate r .  Based on th i s  resu l t ,  I t  was concluded that the 
add i t ion of d i a tomaceous earth to a defue l l ng can i s ter does not 
present a cri t i ca l i ty concern dur i ng use , s torage or shi pment of 
the can i s ter.  

The resu l t s  of the above eva l uat i on are a l so app l i ca b l e  to the 
s i tuation where d i a tomaceous earth becomes I ntermi xed wi th the 
fuel w i thi n the RCS. That I s ,  since d i atomaceous earth I s  a poor 
moderator , when compared to water , the add i t i on of d i a tomaceous 
earth to the RCS wi l l  not cause unacceptabl e  I ncreases to the RCS 
neu tron mul t i p l i ca t i on .  D i a tomaceous earth has shown no 
propens i ty to r&move or absorb boron dur i ng previous reac tor 
cool ant f i l tration operations and wi l l  not, therefore , cause a 
decrease In the reactor cool ant boron concentra t i on .  
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In the event of a f i l te r  cani ster rupture , the OHC System post 
f i l ter wi l l  col l ec t  f i l tered mate r i a l ,  d i atomaceous earth, or 
f i l ter med i a  that I s  carr i ed through the fai l ed can i s t e r .  The 
post f i l te r  I s  I nheren t l y  cr i t i cal l y  safe by des i g n ,  thus no 
c r i t i ca l i ty safety concern exi s t s  wi thi n  the post f i l te r .  

The use o f  d i atomaceous earth as a f i l ter a i d  mater i al wi l l  not 
I nh i b i t  the performance of the catalyst I n  the defue l l ng 
can i sters . D i atomaceous earth I s  I nert  and thus wou l d  not 
chemi cal l y  react wi th the cata l y s t .  Add i t iona l l y ,  the very 
characte r i s t i cs and con s i s tency of d i a tomaceous earth whi ch make 
I t  an I deal f i l ter a i d  mater i a l , that I s ,  I ts poros i ty under wet 
and dry cond i t i on s ,  prevent I t  from I so l a t i ng the catal y s t  from 
generated hydrogen and oxyge n ,  even I f  the d i atomaceous earth were 
to s e t t l e  on the catalyst retai ner screens or on the catalyst 
mater i a l . 

Other mate r i a l s  may al so be used as a f i l te r  a l d .  However ,  p r i or 
to the i r  use the mater i a l s wi l l  be revi ewed to ensure that there 
are no unacceptabl e  effects on the defue l l n g  can i sters or the RCS. 

3 . 8 . 2  Coagulants 

The use of coagul ants In the reactor coolant I s  I n tended to 
prolong the opera t i ng l i fe of the f i l ter can i sters by coag u l a t i ng 
the col l o i dal  suspens i on I n  the water I n to l arger par t i c l es . The 
forn,at l on of these l arger par t l cies wi l l  al low the mate r i a l  to be 
col l ected I n  the f i l te r  cani ster wi thout p l ug g i ng the f i l te r  
med i a ,  thereby prolonging the operating l i fe of the f i l te r  
can i sters.  Coagulants may b e  added I n  the process path upstream 
of the f i l te r s .  

The spec i f i c  chemi cal s to b e  used for th i s  opt i on have cr i te r i a  
which must be met I n  order t o  be I n troduced t o  the RCS and 
defue l l ng can i sters .  The safety I ssues whi ch must be addressed 
before a coagu l ant can be used I ncl ude as a m i n i mum: 

o effect on neutron mul t i p l i ca t i on ,  
o prec i p i tat ion of sol ub l e  boron , 
o effect on boron detection capab i l i ty ,  
o adherence to techn i c a l  spec i f i ca t i on requ i rements for RCS 

wat e r ,  and 
o effect on operab i l i ty of the can i s ter catalyst mater i a l . 

For the coagu lants used to date , References 1 3 ,  1 4 ,  and 1 5  address 
the safety I s sues I den t i f i ed above to show that the i r  use wou l d  
not adversely impact previous eval ua t i ons or RCS water 
spec i f i cations.  

3. 8 . 3  Cartridge Fi l ters 

If cartri dge fi l ters are used In the OHC system they wi l l  serve as 
e i ther a repl acement for or an enhancement to the f i l te r  can i s ters . 
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The cartr i dge fil ter to be used wi l l  have cr i t i ca l l y  safe 
d i mensions < d i ameter !8 I nche s > . A s i ng l e  cartri dge f i l te r  cannot 
contain a mass of f i s s i l e  mater i a l  I n  a c r i t i ca l  arrangement , 
hence neutron pol son I s  not requi red I n  the car t r i dge f i l ters . 
D i sposal of the car t r i dge f i l ters  wi l l  be I n  accordance w i t h  
approved procedures . 

Schema t i cal l y ,  the cart r i dge f�l te r  wou l d  repl ace or be I n  ser i e s  
w i th the f i l ter can i s t er s .  Car t r i dge f i l ters  may b e  used I n  the 
RV c l eanup system and the FTC/SFP c l eanup system. Thus I f  the 
cart r i dge f i l ter med i a  fal l s ,  a f i l te r  l ocated downs tream of the 
cart r i dge f i l te r  wi l l  trap fuel mate r i a l  before I t  reaches the DHC 
System. Cartri dge f i l te r  fai l ure wi l l  be detected and m i t i gated 
I n  the same manner as a f i l ter  can i s ter fa i l ure . 

The DHC System can be confi gured to bypass the ton exchangers . 
Thi s wou l d  e l i m i nate the safety concern assoc i ated wi th the 
transport of fue l to the post f l �ter or the ton exchangers , s i nce 
the process water woul d  be returned d i rect l y  to the RV or the 
FTC/SFP. Howeve r ,  f l l t�r med i a  cou l d  I n  thi s  case be transported 
to the RV after a pc�ru l a ted gross f i l ter fai l u r e .  A n  ear l i e r  
study <Reference 1 0 >  has demonstrated that fore i gn mate r i a l  < e . g . , 
cartr i dge f i l te r  med i a >  whi ch cannot I nterm i x  w i th the fue l I n  
such a manner as to become I nters t i t i a l l y  d i spersed wi thi n  the 
fue l , can be added to RV wi thout caus i ng a cr i t i ca l i ty concern. 

3 . 8 . 4  Ser i e s  F i l ters 

DHC RV man i fo l d  p i p i ng may be mod i f i ed to a l l ow the two f i l ters I n  
the tra i n  to be used I n-se r i e s  wi th the requ i red I n s trumentat i on 
to mon i tor the I nd i v i dual f i l te r s .  Thi s mod i f i c a t i on woul d  a l low 
use of two d i fferent f i l ters  I n  s e r i e s  < I . e . ,  one as a " roughing" 
f i l te r  and the second as a pol i sh i ng f i l te r > . 

3 . 8 . 5  Ser i es Ion Exchangers 

P i p i ng I n  the FHB has been mod i f i ed to a l low s e r i e s  operation of 
the two DHC RV c l eanup lon exchangers . Thi s mod i f i cat i on a l l ows 
the water b e i ng processed to be deminera l i zed by the f i r s t  \on 
exchanger to remove gross acti v i ty before pass i ng through the 
second organ i c  car bon remov i ng " t on exchange r . "  The non-zeolite 
media wi l l  be tested p r i or to u s e ,  to ensure I t  does not a l ter RCS 
grade spec i f i ca t i ons for water chem i s try. In the case of 
acti vated carbon , the med i a  I s  borated before p l ac i ng I n  serv i ce 
to prevent I ts remov i ng boron from the flowstream. 

3 . 8 . 6  DELETED 

3 . 8 . 7  Deep Suction 

The suction tubes for both A and 8 pumps have been tee'd to a l low 
use of sha l l ow and/or deep suc t i on and e x tended to reach e l eva t i on 
297 ' I n  the RV annu l u s ,  a l l ow i ng better c i rcul a t i on and f i l t r a t i on 
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dur i ng RCS proces s i ng .  Excess i ve vessel  drai n-down I s  prevented 
by s i phon breakers located 18" be l ow the water l evel  <327'-6''> as 
noted I n  3 . 2 . 1 . 4 .  Boron d i l ut i on concerns have been control l ed 
adm i n i strat i v e l y .  Fuel p i ckup hds been l i mi ted by the 
I n s ta l l a t i on of an 850 m i cron screen w i t h  appropr i ate backfl ushl ng 
capab i l i t i e s  and appropr i ate adm i n i s t ra t i ve control s .  

3 . 8 . 8  Other Mod i f i cat ions 

Other system mod i f i cat ions may be made to the OHC System wi thout 
rev i s i ng thi s TER prov i ded that the safety concerns assoc i a ted 
wi th the changes are bounded by approved l i cens i ng documents . 

3 . 9  I n terface wi th Defue l l ng Tool s 

The known chemi stry and I ntended h i gh qua l i ty < e . g . ,  low turb i d i ty and 
I sotop i c  concentrations> makes OHC System water I deal  for use as process 
water for some of the defue l l ng tool s .  Add i t i ona l l y  an operational 
advantage for u s i ng the DHC System as a source of process water I s  that 
no new water wi l l  be I n t roduced to the RV , thus add i t ional makeup and 
l e tdown mon i tor i ng of the RV wi l l  not be requ i re d .  The abi l i ty t o  detect 
a deborat l on event I s  reduced when u s i ng defuel l n g  tool s  because OHC 
System water I s  returned to the l ower head adjacent to the rema i n i ng 
fuel . However ,  due to the low probab i l i ty of a d i l u t i on event occurr i ng 
I n  thi s conf i guration , the overa l l  probabi l i ty of a deboratlon event 
fal l s  w i t h i n  the acceptab l e  range of r i sk as descri bed I n  the Hazards 
Ana l ys i s  < Reference 9 > .  Or i g i na l l y ,  when the DWC System was I n s ta l l e d ,  
water was returned t o  the I I F .  Present l y ,  when the Automated Cutt i ng 
Equi pment and Cav i ta t i ng Hater Jet System tool i ng I s  used , the water I s  
returned to the lower head region I n  the v i c i n i ty of the rema i n i ng fue l . 

Presently, a number of tool s / sys tems have been I de n t i f i ed wh i ch wi l l  use 
the OHC System as a source of process wate r .  The tool s /sys tems current l y  
I dent i f i ed are the abra s i v e  water j e t  <ADHAC pump > ,  the cav i tat i ng 
pu l sa t i ng water j e t  system, the mu l t i p l e  jet/vacuum retractor f l ushi ng 
pump, and various f l ush systems associated wi th the Automated C u t t i ng 
Equi pment System < e . g . , P l asma Arc Torch, X-Y B r i dge F l ush System, the Y 
Trol l ey F l u sh System> . The OHC System wi l l  a l so be used to supply water 
to various ex-vessel defuel l ng operations , such as pressur i ze r  defue l ln g ,  
and to fi l ter the same water a s  I t  returns to the RV . Other tool s or 
uses may be I dent i f i ed I n  the future whi ch � I l l  use the OHC System as a 
process water source wi thout rev i s i ng th i s  T E R ,  provided safety concerns 
are bounded by approved l i cens i n g  documents . 

4 . 0 RADIOLOGICAL AND ENVIRONMENTAL ASSESSMENT 

4 . 1  Off-Si te Dose Assessment 

Operation of the DHC System cou l d  reduce the off-s i te doses which wou l d  
resul t I f  the system were not ava i l ab l e .  Hl thout operation of the OHC 
System spec i f i c  a:t l v l ty of the water I n  the pool s  wou l d  s l owly 
I ncrease . Th i s  cou l d  l ead to an I ncrease In  the local  a i rborne 
concen tration ava i l a b l e  for rel ease v i a  the p l ant  ven t i l a t i on system. 
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However ,  opera t i on of the DHC System wi l l  ma i n t a i n  the reactor and fuel 
pool water at very low spec i f i c  ac t i v i ty,  thereby m i n i mi z i ng thi s  as a 
potent i a l  re l ease source. S i nce the source ava i l a b l e  for rel ease from 
the SDS duri ng process i ng of acc i dent water from the RB basement great l y  
exceeds that ava i l ab l e  from the DHC System, the off-s i te dose ana lysts 
prov i ded In  the SDS TER < Re f .  4 >  bounds those of the DHC System. 

4 . 2  On-S i te Dose Asses sment 

4 . 2 . 1  Reactor Ves s e l  Cl eanup System 

The poten t i a l  e x i s ts that defue l t ng may s i gn i fi cantl y  I ncrease the 
spec i f i c  a c t i vi ty I n  the RV wat e r .  Th i s  cou l d  pos s i b l y  occur 
dur i ng defue l l ng through d i s turbance of the core debr i s .  Mate r i a l  
greater than nominal  0 . 5  m i c rons wou l d  be captured I n  the system 
f i l te r s .  e i ther through use of 0 . 45 mi cron f i l ter can i s ters or 2 5  
m i c ron f i l ter can i s ters  whi ch have been precoated. In the l atter 
case,  some mate r i a l  greater than 0.5 m i cron may be passed through 
the f i l ter unt i l  an adequate l ayer of precoat I s  bui l t  u p .  The 
soluble f i s s i on products , part i cu l a r l y  ces l um-137 and 
strontl um-90, wou l d  be removed by process i ng through the 
assoc i ated lon exchange med i a .  The fi l ter cani s ters are located 
underwater at a depth greater than four feet I n  the RB and , 
therefore , do not represent a rad i o l og i cal  probl em.  As I n d i cated 
ear l i er < see Sec t i on 3 . 2 . 1 . 3 and 3 . 2 . 2 . 3 >  I t  I s  not expected that 
s i gn i f i cant quant i t i e s  of fuel wi l l  accumu l a te I n  the post 
f i l te r s .  Consequen t l y ,  the post f i l ters are not expected to be a 
rad i o l og i ca l  hazard. However ,  I f  the dose rates from these 
f i l ters beg i n  to I ncrease, appropriate measures < e . g .  shi e l d i ng , 
personnel r e l oc a t i on>  wi l l  be taken to ensure acceptab l e  dose 
rates to personne l .  The water to be processed I s  p i ped through a 
RB penetration to the ton exchange med i a  a t  20 to 60 gpm < ma x .  30 
gpm/lon exchanger> depending on the spec i f i c  ac t i v i ty of the RV 
water. These process l i nes  and the l i ners for the t on exchange 
media represent potent i a l  radi olog i ca l  hazard s .  

To assess the rad i ol og i ca l  hazard s ,  the dose rates from DHC System 
p i p i ng and components dur i ng operation were eva l uated. Sources I n  
the water were as sumed to be fuel part i c l e s  and d i ssolved 
radioactive mater i a l s .  The des i gn bas i s  concentrat i ons of these 
sources are 1 ppm suspended sol ids  and a concentration of sol uble 
mater i a l s  equ ivalent In dose rate to 0 . 02 uCI /ml of ces l um- 1 3 7 .  
Duri ng operation a t  the des i gn bas i s  concentra t i ons, the dose rate 
from a long 3" d i ameter unsh i e l ded hose I s  ) . 2  ml l l l rem/hour at a 
d i s tance of 2 fee t .  

Dur i ng defue l l ng opera t i ons both the solu b l �s and suspended sol i d s  
concentra t i ons I n  the water may I ncrease . To assess I ncreases I n  
dose rates dur i ng upset water cond i t i ons , a combi nat i on of a 20 
c u r l e  c e s l um- 1 37 s p i ke and an I n stantaneous rel ease of 
approx imatel y  35 lb of suspendable f i ne debr i s  to the RV vol ume I s  
postul ated . A long 3" d i ameter hose carry i ng water at the 
resu l t i ng concentrat ions wou l d  res u l t  I n  a dose rate cc 9 
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ml l l l rem/hour 2 feet from the hose� Process l i nes  whi ch are 
downstream of the f i l ters do not con t a i n  the suspended sol i d s  
concentrations pos tul ated for the upset water cond i t ions .  A 3" 
d i ameter hose downstream of the f i l ters woul d  produce a dose rate 
of 2 ml l l l rem/hour a t  a d i stance of 2 feet ,  due to the sol u b l e  
radioac t i ve mater i a l s  rema i n i ng I n  the water . 

Shie l d i ng of l i nes  upstream of the f i l ters may be used to reduce 
dose rates I n  areas of personnel occupancy. 

Dose rates from sol u b l e s  are based on the spec i f i c  act i v i ty of 
ces l um-1 37 .  Other I sotopes whi ch may con t r i bute s i g n i f i cant l y  to 
gamma dose rates are ces l um- 1 34 and antlmony- 1 2 5 .  The ces tum- 1 34 
concentration I s  normal l y  an order of magni tude l e s s  than that of 
ces l um- 1 37 .  Ant l mony- 1 25 I s  not removed by the DHC System ton 
exchangers wi th a r e l i ab l e  decontam i n a t i on factor. However , the 
dose rate for ant l mony- 1 2 5  I s  l ess than that of c e s l um- 1 3 7  for a 
g i ven concentra t i on .  I f  ant lmony- 1 2 5  I n  the DHC System becomes a 
s i gn i f i cant dose contri butor to workers, the reactor coolant may 
be processed through the EPICOR I I  system I n  a batch proces s i ng 
mode. Batch process i ng w i l l  be used because chem i c a l  adju s tment 
of the coolant I s  requ i red . EPICOR It w i l l  remove the 
ant l mony- 1 25 wi th a s a t i sfac tory decontami nation factor. 

Three zeol i te ton exchangers are needed to hand l e  the f l ow from 
the DHC System. Two are needed for the RV c l eanup system to 
prov i de a 60 gpm fl owrate through the lon exchangers . One I s  used 
for FTC/SFP c l eanup.  

The shi e l d i ng requi rements for the DWC System l i ners  were based on 
a homogenized 500 cur i e  source I n  a 4 x 4 l i ne r ,  s i mi l a r  I n  
construction to those used for EPICOR I I .  S i nce change-out of 
l i ners w i l l  be based on rad i a t i on l eve l , and s i nce the 500 cur i e  
loading I s  conservat i ve l y  h i gh <actual load i ng shou l d  be 
approximately 1 00 cur i e s ,  see Sec t i on 4 . 3 > ,  the c a l c u l a ted 
shi e l d i ng requi rement I s  consi dered acceptab l e .  

The contact dose rate on the s i de of the l i ner for a homogen i zed 
500 cur i e  source I s  approx i mately 1 85 rem/hr. The l i ners  are 
s h i e l ded to l i m i t  the shi eld contact dose rate at the s i de and on 
top of the l i ner to a maximum of 5 ml l l l rem/hr . The concrete 
floor reduces the dose rates on lower e l evations to l e ss than 
5 ml l l l rem/hr. Sh i e l ded dose rates represent an upper bound , and 
wou l d  not pose any undue opera t i onal constra i nts If ac tua l l y  
a t t a i ned.  

Other DHC System components not spP.c l f l c a l l y  d i scussed above wi l l  
be shi e l ded as necessary. 

· 

I f  hoses or p i p i ng I n  the OHC System break, water w i l l  be r e l eased 
In the RB or the FHB . Thi s  water may conta i n  suspended fuel 
par t i c l es and d i s sol ved radioac t i ve mater i a l s .  The spec i f i c  
ac t i v i ty of the DHC System water w i l l  b e  ma i n t a i ned a s  low a s  
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pos s i b l e ,  so that personnel access t o  the sp� l l  area wi l l  not 
a l ways be pre c l uded , howeve r ,  a DHC-RCS s p i l l  may oresent 
personnel access prob lems due to h i gh beta dose rates .  After the 
removal of the s p i l l ed water , the area may requi re decontam i na t i on 
to reduce loose surface contam i n a t i on to acceptable l evel s .  Thus 
there are no safety concerns associated wi th  the breakage of DHC 
System hoses or p i p e s .  

4 . 2 . 2  Fue l Transfer Cana l /Spent Fuel Pool C l eanup System 

The FTC/SFP c l eanup system processes water through the DHC ton 
exchanger K-2. The water I n  the pool s wi l l  be mai ntai ned by t h i s  
system a t  . 01 t o  .02 uCI /ml of equ i va l e n t  ces l um- 1 37 ,  e x c l u d i n g  
ant i mony. A f l owpath t o  EPICOR I I  v i a  t h e  RCBT ' s  I s  provided to 
remove ant l mony- 1 25 I n  the event that h i gh a n t l mony- 1 2 5  l e ve l s  are 
encountered. These are s i gn i f i cantly l ower concentra t i ons than 
water processed by SDS. The ana l ys t s  provldec I n  Sec t i on 4 . 2 . 1  
for normal dose rates from the RV c l eanup system bounds the dose 
rates from the FTC/SFP c l eanup system duri ng normal operation.  

The acc i dent analys t s  prov i ded In  the  SDS TER, Reference 4,  bounds 
the doses pos s i b l e  from the FTC/SFP c l eanup system I n  the event of 
an acc i den t .  

4 . 3  Occupational EKposures 

Operation of the OHC System wi l l  reduce the occupational exposure dur i ng 
defue l l ng operat i ons by ma i nta i n i ng low spec i f i c  a c t i v i t i es I n  the FTC, 
SFP and RV. The OHC System I s  des i gned to ma i n t a i n  the max i mum 
ces l um- 1 37 concentrat i on I n  the water to between . 0 1  and .02 uCI /ml . 
T h i s  wi l l  resu l t  I n  a con tr i bu t i on to general area dose rates of 1 0  to 20 
m l l l l rem/hr from the water. 

I t  I s  e s t i mated that approx imate l y  42 , 4K4 l i ners each loaded wi th 52 
cur i e s  of c e s l um- 1 37 wi l l  be required for the RV c l eanup system. The 
occupational dose to workers dur i ng each change-out I s  e s t i mated to be 
l es s  0 . 1  person-rem. Therefore the total accumu l ated dose for rhange out 
of the e s t i mated 42 , 4x4 l i ners I s  4 . 2  person-rem. 

The following tab l e  prov i des an e s t i mate of the person-hours and 
person-rem assoc i ated wi th the I ns tal l at i on , opera t i on ,  maintenance, 
mod ifi cation,  and removal of the I n-contai nment and FHB por t ions of the 
OHC System. These e s t i mates are based upon current person-hour 
projection s .  

I N-CONTAINMENT 

Act i v i ty Per son-Hours Dose Rate <mR/hr > Person-Rem 

I n s ta l l a t i on 2 , 100 30 63 
Opera t i on 1 , 200 30 36 
Ma i n tenance 1 00 35 3 . 5  
Mod i f i cations 3 , 700 25 92 . 5  
Removal 1 ,000 30 30 
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Act i v i ty 

Instal l a t i on 
Operation 
Mai ntenance 
Remov a l  

Person-Hours 

5 , 600 
2 6 , 280 

1 2 5  
1 7 , 200 

Dose Rate <mR/hr> 

2 . 2  
0 . 3  
3 . 0  
0 . 3  

3525-0 1 5  

Person-Rem 

1 2 . 3  
7 . 9  
0 . 3  
5 . 2  

The e s t i mated total person-rem attr i butab l e  to the operat i on ,  
ma i n tenance , mod i f i ca t ion, and removal of the DHC System I s  approx i mate l y  
250 person-rem. A s  of December 3 1 , 1 988,  I ns ta l l at i on , operat i on , and 
ma i n tenance of the DHC System has resul ted I n  approx i mate l y  200 
person-rem. Th i s  f i gure does not I nc l ude person-hour or per son-rem 
values  for I n terface wi th defue l l ng tool i ng d i scussed I n  S e c t i ons 3 . 8  and 
3 . 9 .  

5 . 0  SAFETY EVALUATION 

5 . 1  Techn i cal  Spec i f i ca t i ons/Recovery Operat i ons P l a n  

No add i t i onal Techn i ca l  Spec i f i ca t i ons/Recovery Operations P l an changes 
are requi red to I nstal l and operate the DHC System. 

5 . 2  Safety Questions < 1 0 CFR 50 . 59 >  

1 0  CFR SO, Paragraph 50 . 5 9 ,  permi ts the holder of a n  operat i ng l i cense to 
make changes to the fac i l i ty or perform a test or expe r i me n t ,  provided 
the change , tes t ,  or experiment I s  determined not to be an unrevl ewed 
safety que s t i on and does not I nvolve a mod i f i cation of the p l ant  
techni cal  spec i f i ca t i on s .  

A proposed change I nvolves a n  unrevl ewed safety question I f :  

a .  The poss i b i l i ty of occurrence or the consequences of an acc i dent 
or malfunction of equi pment Important to safety prev iously 
eval uated In the safety ana l ys i s  report may be I ncreased ; or 

b .  The poss i b i l i ty for a n  acc i dent or mal function of a d i fferent type 
than any eval uated prev i ou s l y  I n  the safety ana l ys i s  report may be 
created; or 

· 

c .  The margi n  of safety, as defined I n  the bas i s  for any techn i cal 
spec i f i ca t i on ,  I s  reduced . 

The DHC System does not I ncrease the probab i l i ty of occurrence or the 
consequences of an acc i dent or malfunction of equ i pment Important to 
safety previou s l y  evaluated I n  a safety ana l ys i s  report.  The system 
fa i l ures evaluated are presented I n  section 3 . 2  of th i s  report. No 
fa i l ures of the OHC System were found wh i ch wou l d  I ncrease the 
probabi l i ty of occurrence or the consequences of an acc i dent or 
malfunc t i on of equi pment Important to safety. In add i t i on . operat i on of 
the OHC System wi l l  be performed under s t r i c t  adm i n i s t r a t i v e  procedural 
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control to further ensure safe opera t i on .  The procedures used for 
operation of the OHC System wi l l  be rev i ewed and approved p r i or to use I n  
accordance wi th Techn i cal  Spec i f i cation 6 . 8 . 1 .  

The poss i bi l i ty of an accident or malfunction of a di fferent type than 
previou s l y  eval uated I n  the safety analys i s  report I s  not created by the 
I nstal l a t ion and operation of the OHC System. The OHC System I s  
essent i a l l y  a l i q u i d  radwaste system uti l i zed to ma i ntai n c l ar i ty and low 
spec i fi c  act i v i ty I n  the RV, FTC, and SFP water. As such,  the 
poss i bi l i ty of an acci dent or mal function I s  of the same type a s  
prev ious l y  evaluated for other l i qu i d  radwaste systems. 

Operation of the OHC System does not res u l t  I n  a reduction I n  the margi n  
of safety as defined I n  the bases for the Techn i cal  Spec i f i ca t i ons . 
L i qu i d  effluents wi l l  not be rel eased to the envi ronment d i re c t l y  from 
OHC System opera t i on s .  The eff l uents from opera t i on of the OHC System 
wi l l  be returned to the sources I n  order to mai nt a i n  proper water 
l evel s .  Any gaseous effluents resu l t i ng from OHC System operati ons wi l l  
traverse e x i s t i ng gaseous effl uent flow paths . The gaseous effl uents 
wi l l  be l ess than those generated dur i ng process i ng of the water from the 
RB basement by SOS. The resu l ts of the radioactive rel ease ana l ys i s  
presented I n  the SOS TER therefore bound the . re l ease s from the OHC 
System. S i nce no change I n  the maxi mum permi s s i b l e  concentrations or the 
I ns trument confi guration or setpo l n t s  spec i fi e d  I n  Append i x  B of the 
Techn i cal  Spec i f i cat i ons was requ i red for SOS operation,  and s i nce the 
OHC System operation I s  bounded by the SOS opera t i on ,  no changes are 
required for OHC System operat i o n .  

Based on the above , the I nstal l at i on and operation o f  t h e  OHC System does 
not present an unrevl ewed safety ques t i on as defined I n  1 0  CFR 50 . 5 9 .  

6 . 0  REFERENCES 

1 .  Recovery Program System Desc r i ption,  S0-3526-004 , Aux l l \ o , y  
Bui l d i ng Emergency L i qu i d  C l eanup System < EP ICOR I I > .  

2 .  Techn i c a l  Eva l uation Report < TER-3527-006> for the Submerged 
Demlnera l l zer System, Rev i s ion 5 .  

3 .  Letter from G .  K .  Hovey. GPU, to B .  J .  Snyder ,  NRC, dated 
September 30 , 1 981 , "Control of Heavy Loads " .  GPU Nucl ear Letter 
LL2-81-0227. 

4. Same as Reference 2 .  

5 .  Safety Eva l uation Report < SER> for the Refurbi shment of Fue l Pool 
"A" , Rev i s ion 1 ,  June 1 98 3 ,  GPU Nuc l ear Letter 4410-83-L-0 1 56 
dated J u l y  2 9 ,  1 9B3.  

6 .  SER for Removal of the TMI-2 Reactor Ve ssel  Head, Rev i s ion 5 ,  GPU 
Nuclear Letter 4410-84-L-001 4  dated March 9 ,  1 984.  
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7 .  SER for the Operation of the I I F  Proc e s s i ng System, Rev i s ion 3 ,  
GPU Nuclear Letter 4410-85-L-01 1 2  dated Hay 1 7 ,  1 985 . 

8 .  TER for Defue l l ng Can i sters , < 3527-0 1 6 > . 

9 .  Hazards Analys i s :  Potent i a l  for Boron Di l u t i on o f  Reactor Coolant 
System, Rev i s ion 2 ,  September 1 985.  

1 0 .  Report on L i mi ts of Fore i g n  Mate r i a l s A l l owed I n  the THI-2 Reactor 
Coolant System Dur i ng Defue l l ng Acti v i t i e s ,  1 5737-2-N09-002 , 
Revi s i on 1 ,  Septembe r ,  1 985.  

1 1 .  SER for Heavy load Hand l i n g  I n s i de Containmen t ,  Rev i s i on 3 ,  GPU 
Nucl ear letter 441 0-86-l-0084 dated June 2 ,  1 986.  

1 2 .  SER for Defue l l ng of the THI-2 Reactor Vesse l , Rev i s i on 1 0 ,  GPU 
Nuclear Letter 441 0-86-l-0049 dated Hay 1 5 ,  1 986.  

1 3 .  S E R  for the Add i t ion of Coag u l an t s  t o  the Reactor Coolant System, 
GPU Nuclear letter 4410-86-l-02 1 3  dated December 1 5 ,  1 986 . 

1 4 .  Use of Coagu l an t s ,  GPU Nuc l ear letter 441 0-86-l-0?, 1 6  dated 
December 3 1 , 1 98 6 .  

1 5 .  Cr i ti cal i ty Safety Eva l ua t i on for Coagul ants , GPU Nucl ear letter 
441 0-87-L-002 1 dated February 20 , 1 987 . 

1 6 .  M i x i ng Ana l ys i s  for Debora t l on Scena r i os , GPU Nuc l ear memorandum 
dated Apr i l  2 6 ,  1 988,  Gai thersburg , DEOE- 1 380 , F i l e :  0295/1 0450. 
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44. ECA No. 3525-87-0480, DWCS Coagu l an t/ F i l te r  A i d  ' 8 '  System. 

45. ECA No. 3525-87-0482, DWC Forwarding Pumps Exhaust 
Mod i fi cation.  

46. HMA 3525-87-0003. DHCS Reactor Vessel Suction Mod i f i ca t i on .  

47.  HHA 3525-87-001 7 ,  DHCS Ho5P Rep l acement Modi f i cation . 

4 8 .  HHA 3525-87-00 1 8 ,  A i r  Dryer for DHC Forward i n g  Pumps 

49. HMA 3525-87-002 0 ,  DHCS - Reactor Ve ssel  C l eanup Suction F l ush 
Modi fi ca t i ons . 

50. MHA 3525-87-0023 ,  Instal l a t ion of Throt t l i ng Va l ves  on the 
OHCS Return L i ne s  <not current l y  Impl emented> .  

5 1 . HHA 3525-87-0024, OHCS Coagul ant Addi t i on I so l a t i on Val ve s .  

52.  MMA 3525-87-0037, F l ush Hater to the Coag u l ant Addi t i on 
Met e r i ng Pump s .  

53.  MMA 3525-87-0046, CLD System I n s ta l l at i on from DHCS . 

54.  MMA 3525-88-0068 , DHC I X  Forwarding Pumps Changeout .  

55.  MHA 3525-88-0074 , DHC Crossconnect < DHC-V-385> Isol a t i on .  

56.  MMA 3525-88-01 1 8 ,  DHC-K-3 IX Bypass <not current l y  
I mp l emented > .  

1 . 3 Detai l ed System Descr i p t ion 

1 . 3 . 1  Desc r i p t i on 

The RV c l eanup system I s  a l i q u i d  process i ng system wh i ch wi l l  
process water from the RV . The system I s  shown schema t i ca l l y  
on Drawing 2D-3525-1 430 and 2D-352 5 - l l 8 8 ,  and assoc i ated 
Drawings 2-M-74-DHC02 and 2-M74-0HC03. <NOTE : Some val ves 
I de n t i f i ed here i n  have been g i ven an I n s trument desi gnator as 
we l l  as a valve numbe r .  When th i s  occurs ,  the I nstrument 
des i gnator I s  shown I n  parentheses after the va l ve numbe r . >  

The system has two submers i b l e  type pumps <deep we l l  pumps > ,  
P-2A and 28,  �h l ch are housed I n  wel l s  and l ocated I n  the fue l 
storage p i t  I n  the sha l low end of the Fuel  Transfer Canal 
< FTC> I n  the Reactor Bu i l di ng < RB > .  Each pump has a 220 gpm 
capacity and wi l l  process 200 gpm from the RV and rec i rc u l ate 
20 gpm. The suct ion from the RV I s  through the Wes t i nghouse 
work p l a tform v i a  p i pes  wh ich connect the nozz l es provided on 
the work p l atform to the wel l s .  

The system has four par t i cu l ate fi l ters , F-1 , 2 .  3 ,  and 4 ,  
each capable of f i l te r i ng a f l ow of 1 00 gpm. The fi l te r s  are 
composed of s l n tered metal fi l te r  med ia wh i c h  I s  contained I n  
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the FHB atmosphere. The S-2 I n l e t  dampers shou l d  be adjusted 
to ma i n t a i n  a 100 to 1 40 feet/minute face veloci ty a t  the 
samp l e  box 2 hood . 

Th i s  system prov i des the operator w i t h  the capab i l i ty to 
per i od i ca l l y  mon i tor the effe c t i veness of the system. A l so .  
the turb i d i ty of the eff l uent from the f i l ters  I s  constant l y  
moni tored by nephelometers and d i sp l ayed a t  the l ocal control 
pane l .  The radi a t ion l eve l s  of the lon exchange I nf l uent and 
the boron concentrat ion and pH of the lon exchange eff l uent 
are a l so constantly moni tored and d i sp l ayed a t  the l ocal 
control pane l . 

Several I n l ets have been provided on the Oefue l l ng Hater 
Cl eanup <DHC> System through wh i ch borated water can be 
gravity fed from the standby reactor pressure control system 
s torage tank to operate the f i l ter-a i d  and coagu l an t  systems , 
I n  add i t ion to f i l l i n g  and backf l u sh l ng the system. The CLO 
booster pump < CLD-P- 1 >  may a l so be used as an a i d  In f i l l i ng 
and backf l u s h l n g  the system. The system wi l l  be backflushed 
when rad i at i on l eve l s  In the p i p i ng are determined to be 
exces s i ve and p r i or to ma i n tenance or as requi red to remove 
debr i s  from suction screens .  

A path to a l low flow to the reac tor coolant b l eed tanks I s  
provided to a l low for system I nventory reduc t i on .  A l so .  batch 
process i ng to remove Sb- 1 2 5  wi l l  be performed by EPICOR- I I  
from a RCBT as requi red.  Th i s  f l ow path uses  a portion of the 
submerged deml nera l l zer system. 

1 . 3 . 2  System Components 

P-2 A/8 Reactor Vessel C l eanup Pumps 

Type : Ver t i c a l  Submers i b l e  Deep He l l  Pump 
Hode l : Gou l d s  VIS 9AHC/2 
Mater i a l : Sta i n l ess Stee l Bowl and shaft wi th a 

bronze Impe l l er 
Motor : Frank l i n  E l ec t r i c  25 hp , 460 Vol t ,  3 phase 
Rat i n g :  264 FT TOH a t  220 gpm 
M i n i mum F low: 20 gpm 

F-1 /2/3/4 Reactor Vessel F i l ters 

Type : P l eated S l ntered metal med i a  
Hode l :  Pal l  Tr i n i ty spec 1 a l  product contai ned I n  a 

c r i t i cal l y  safe cani ster 
Rat i n g :  0 . 5  or 1 6  m i c ron Nominal  Removal Rat i ng 
F l ow :  1 00  gpm 
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f .  2-P70-CLD01 - Can i s ter Loading and Decontami na t i on 
System, Fuel Hand l i ng Bu i l d i n g .  

2 3 .  T E R  3527-01 6 ,  TMI-2 D i v i s i on Techn i ca l  Eva l ua t i on Report for 
Defue l l n g  Can i s ters . 

24. ECA No. 3525-87-0476, Transfer Cana l /Fuel Pool T i e - I n  to 
Reactor Vessel F i l tration.  

2 5 .  ECA No.  3525-87-0482 , DHC Forwarding Pumps Exhaust 
Mod i f i ca t i on .  

2 6 .  HHA 3525-87-00 1 8 ,  A i r  Dryer for DHC Forward i n g  Pumps. 

2 7 .  ECA No. 3635-86-0322 ,  FCC-LAHL-103 A l arm Mod i f i ca t i ons . 

2 8 .  HMA 3257-87-0046, CLD System Isol a t i on from DHCS . 

2 9 .  ECA 3525-88-0503, DHC FTC/SFP Body Feed and Coagu l an t  System 

30. ECA 3525-88-0504, OHC FTC/SFP Body Feed and Coagu l an t  System 

31 . MHA 3525-88-006 8 ,  DHC IX Forward i ng Pumps Changeout 

32.  HHA 3525-88-01 1 6 ,  DHC-F-9 Bypas s  Mod i f i ca t i on 

3 3 .  MMA 3525-88-0 1 3 2 ,  I n s ta l l  Or i f i ce on D i scharge of DHP-P- 1 5 .  

1 . 3 Deta i l ed System Desc r i p t i on 

1 . 3 . 1  Desc r i p t i on 

The FTC/SFP c l eanup system � s  a l i qu i d  process i ng system whi ch 
can process water from the SFP and/or the FTC. For the 
corresponding P&I O ' s  see references 4, 5 ,  and 6 .  Some val ves 
Ident i f ied here i n  have been g i ven an I ns trumen tat i on 
desi gnator as we l l  as a val ve number. When th i s  occurs , the 
I n s trument de s i gnator I s  shown I n  parentheses after the valve 
number . 

The SFP and the deep end of the FTC wi l l  be f i l l ed w i th water 
to a l evel  of 327 ' -3N •8N . A dam wi th top e l evation 328 ' - 2 N  

-2N 
separates the sha l low and deep ends of the FTC. 

Two ver t i ca l  submers i b le  we l l  pumps , P-3A/B,  are located I n  
the FTC. Each I s  capab l e  of pump i ng a net 200 gpm. A 20 gpm 
con t i nuous recyc l e  protects the pump motor . P-3A/B take 
suction from trough-type s k i mmer U-7 v i a  a 6 I nch f l e x i b l e  
hose . A secondary, 4 I nch , subsurface I n l e t  be l ow the s k i mmer 
wi l l  prevent pump starvation due to s k i mme r  conge s t i on .  
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Pumps P-3A/B di scharge to the FTC/SFP f i l ter can i sters v i a  
Reactor Bu i l d i ng < RB>  penetration R-524. The I nterna l s  of 
check valve SF-V1 90 are removed to make use of ex i s t i ng p i p i ng 
connected to R-524. 

Two vertical  submers i b l e  we l l  pumps , P-4A / B ,  I dent i ca l  to P-3 
A/B In the FTC, are located I n  the SFP . P-4A/B take suction 
from trough-type skimme r ,  U-8 , s i m i l ar to U-7 . 

The system has four par t i cu l ate f i l ters , each capab l e  of 
fi l te r i ng a f l ow of 1 00 gpm. The f i l ters are contained I n  
mod i f i ed fuel can i s ters submersed I n  the SFP to prov i de the 
appropriate radi a t i on shi e l d i ng .  These f i l ters are capable of 
remov i n g  debr i s ,  mai nl y  fuel f i nes  <U02 > and core debr i s  
< Zr02 > .  down to a 0 . 5  m i c ron r a t i n g .  S i nce the cani s ters 
con ta i n  fuel f i nes , they are desi gned to prevent a c r i t i ca l i ty 
condi t ion from e x i s t i ng when they have been loaded. 

The four pumps and four fi l ters are norma l l y  man i folded so one 
pump from each source di scharges to one pa i r  of fi l ters . 
Therefore , the f i l trat i on port ion of the system I s  d i v i ded 
I n to two t ra i n s .  The A t ra i n  I s  t h e  perferred t ra i n  for 
opera t i on ,  I t  contains  pumps P-3A and P-4A and f i l ter 
can i s ters F-9 and F - 1 0 .  Trai n  B conta i n s  pumps P-3B and P-4B 
and f i l ter can i s ters F-1 1 and F- 1 2 .  I n  the normal mode the 
system fi l ters 400 gpm from the FTC and returns the f i l trate 
to the SFP . The system can be manifolded to fi l ter 20<> gpm 
from the FTC and 20<> gpm from the SFP or 400 gpm from e i ther 
source .  Th i s  pump atrangement prov ides both f l e x l bt l l ty I n  
operations and the redundancy to permi t con t i nued opera t i on 
during pump maintenance . 

The system may a l so be configured to bypass a set of fi l ter 
can i s ters and to route water d i re c t l y  to the post f i l ter and 
ton e x changer . Th i s  may be done by va l v l ng out the F-9 f i l ter 
and opening bypass valve OHC-V-4 1 7 ;  f i l ter F-lO I s  then 
I solated.  Thi s confi gura t i on wi l l  a l so a l low the system to 
rec i rc u l a te back to e i ther the FTC or SFP-A. 

A f i l ter c � :� l s ter I s  used unt i l the d i fferent i a l  pressure 
reaches a �et poi n t  <See sec t i on 2 . 2 > . At th i s  poi n t  the 
system I s  shutdown and then, after a wa i t i ng per i od of 
approx i mately 5 minute s ,  I t  I s  restarted. The di ffere n t i a l  
pressure I s  noted and I f  I t  returns t o  a low va l ue the system 
wi l l  be run aga i n  to the pressure setpo l n t .  Th i s  process I s  
repeated un t i l  the d i fferen t i al pres�ure at restart reaches a 
value near the shutdown setpo l n t .  Hhen thi s occurs w i t h i n  one 
hour of restart , the tra i n  I s  shutdown and the fi l ters are 
repl aced . 

Coagul ant and fi l ter-a i d  may be I njected I n to the process f l ow 
to enhance fi l ter performance by OHC-P- 1 4  and OHC-P-1 5 .  The 
coagul ant I s  I njected I nto the OHC ski nner <U-8> when 
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operating OHC-P-4A or v i a  SF-V-238/239 when operating 
OHC-P-3A. F i l ter-a i d  I s  I njected I nto the resi dence col i 
which prov ides suff i c i ent resi dence t i me for the coagu l ant and 
body feed to react prior to reach i ng the f i l ter < DHC-F- 10) . 

Loaded can i s ters are expected to generate sma l l quant i t i e s  of 
oxygen and hydrogen gas due to rad l o l ys l s  of water. Pressure 
re l i ef val ves R-8. R-9 , R-1 0  and R- 1 1  are provided on the 
f i l ter cani ster out l et l i nes  upstream of the i r  I so l a t i on 
v a l v e s .  The i r  purpose I s  to prevent overpressuring  the f i l ter 
cani sters when I sol ated due to the sma l l quant i t i e s  of Hz 
and Oz produced <approximately 0 . 029 ft3/day> . 

The f i l ter can i sters are connected to I n l e t  and ou t l e t 
man i fo l d s  v i a  2-1 /2 I nch f l e x i b l e  hoses w i th cam and groove 
coup l i ng s .  

Once the water has been f i l tered , a l l ,  or a portion of the 
f low can be returned to I ts source < e i ther the SFP or the 
FTC> . The amount of water pumped from I ts source I s  
contro l l ed by manua l l y  adj u s t i ng g l obe v a l ves  V097 A/8.  The 
return path to the FTC uses RB penetration R-539 . At each 
source the return path spl i ts I n to two 2-l nch returns to 
provide back pressure to val ves V097 A/B. One two I nch return 
Is used for 200 gpm operation;  both are used for 400 gpm 
opera tion. 

A portion of the f l ow not returned d i re c t l y  to source can be 
further processed through the OHC l on exchanger K-2 , or used 
for makeup/d i l ut i on water for the coagu l ant/fi l ter a i d  system 
< see Attachment 9 > .  The OHC lon exchanger K-2 can process 30 
gpm. The lon exchange media I s  a bed of zeol i te res i n  wh i ch 
wi l l  remove Cs- 1 3 7 .  The res i n  I s  contai ned I n  a 4 x 4 l i ne r ,  
s i m i l ar to those used I n  EPICOR I I .  K-2 I nf l uent I s  regu l a ted 
by f l ow control v a l ve VOSS < FV- 1 5 > wh i l e  K-2 eff l uent I s  
regu l a ted by l evel  control v a l ve V070 < LV-46 ) .  If e i ther h i gh 
or low l eve l s  occur I n  K-2 , LSH-40 or LSL-40 wi l l  tri p both 
I so l at i on valve V069, ha l t i ng I nf l ue n t ,  and sol enoi d v a l ve 
V l 56 ,  shutting off a i r  supply to OHC forwardi ng pump P-7 ,  thus 
ha l t i ng effluent.  

Two post fi l ters are prov i ded.  F i l ter cani ster post fi l ter 
F-8 protects K-2 from suspended sol i d s  In the event of a 
cani ster f i l ter med i a  rupture. OHC post fi l ter F-7 I s  located 
downstream of the forward i ng pump to prevent the migration of 
res i n  fi nes . OHC forward i ng pump P-7 , an a i r  d r i ven 
reci proc a t i ng d l aphram pump, prov i des the head to return f l ow 
to e i ther source . The a i r  supp l y  to the pump has been 
mod i f i ed to I nc l ude a des s l cant a i r  drye r ,  and the pump 
exhaust has been manifolded and routed to a f l oor dra i n  to 
prevent contami nation due to d l aphram rupture . 

-8- Rev . 1 2 /01 36P 



3525-01 5 
ATTACHMENT 2 

I n  the event of h i gh Sb- 1 2 5  l eve l s ,  the return f l ow from K-2 
can be routed to the reactor cool ant b l eed tan�s for batch 
proces s i ng through EPICOR I I .  

Samp l e  poi nts are prov i ded upstream and downs tream of each 
f i l te r  trai n .  These samp l e s  are routed to samp l e  box I ,  a 
g l ove box located I n  the FHB. The g l ove box has a se l f  
contai ned blower and HEPA f i l te r  wh i c h  d i scharge to the FHB 
vent i l a t ion system. Samp l e  poi n t s  are a l so provided upstream 
and downstream of ton exchanger K-2. These samp l es are routed 
to samp l e  box 2 ,  a l a boratory hood located I n  the FHB. The 
hood I s  connected to comb i na t i on blower/pref i l te r ,  HEPA f i l te r  
package S-2 and d i scharges .to the F H B  atmosphere . The S-2 
I n l et dampers shou l d  be adjusted to ma i n t a i n  a 1 00  to 1 40 
feet/minute face veloc i ty at the samp l e  box 2 hood . 

1 . 3 . 2  System Components 

F-7/8 F i l te r  Can i s ter Post F i l te r  and OHCS Post F i l ter 

Type : D i sposa b l e  Car t r i dge 
Hode l :  F l l te r l te No. 92 1 27 3  Type 1 8M503C-304-2-FAOB-C1 50 
Rat i n g :  0 . 4 5  to 30 m i cron nomi nal removal rat i ng 
F l ow:  20 to 30 gpm 

F-9, F - 1 0, F-1 1, F-12 Fuel Transfer Cana l /Spen t  Fuel Pool 
F i l ters 
Type: P l eated s l ntered metal med i a  
Hode l :  Pa l l  Tr i n i ty spec i a l  product contai ned I n  a 

cr i t i ca l i ty safe can i ster 
Rat i n g :  0 . 5  or 16 mi cron Nominal Removal Rat i ng 
F l ow :  100 gpm 

K-2 Ion Exchanger 

Type: Zeol i te re s i n  contai ned I n  a 4 '  x 4' H I C  
Hode l : Nuc l ear Packag i ng 50 ft3 , Env l ra l loy, 

Oemlnera l l zer/HIC 
F l ow:  30 gpm 

P-3 A/8 Fue l Transfer Canal Pumps 
Type: Ver t i c a l , 2 stage , submers i bl e  pump; Gou l d s  model V I S ,  

s i ze 9AHC, 5 . 56 I n  l mpe! l e r  
He tal urgy: S ta i n l e s s  s t e e l  bowl , bronze Impel l e r ,  4 1 6SS shaft 
Motor: Fran�l l n  E l ectr i c  25 H P ,  3550 rpm , 460V, 3 phase 
Rat i ng :  220 gpm a t  264 ft 
Shutoff head: 289 f t .  
H l n  Flow: 2 0  gpm < rec i rculat ion> 

P-4A/B Spent Fue l Pool Pumps 
Ident i cal to P-3A/B 
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Type: Regenerat i v e  turbi ne , 2 stage , S I H I  model AEHY 3 1 02 BN 
1 1 2 . 4 2 . 4  

Metalurgy: 31 655 cas i ng with 3 1 6SS shaft , Impe l l er ,  and 
I nterna l s  

Moto r :  5 HP,  1 750 rpm 
Ra t i ng :  1 5  gpm at 250 ft 
Shutoff head: 390 ft <at m i n  f l ow >  
H l n  F l ow :  5 gpm 
Sea l s :  Mechan i ca l , John Crane type 1 w i t h  tungs ten carbi de 

seal faces 

P-7 Forward i ng Pump 

Type : A i r  d r i ven dou b l e  d i aphragm pump 
Mode l :  B . A .  Bromley Heavy Metal Pump Model No. H25 or Harren 

Rupp Sandp i pe r  Hodel SA-2A 
Rat i ng :  60 feet TOH a t  60 gpm 

P-1 4 F i l ter-A i d  PUmP 

Type: Progre s s i n g  Cav i ty Pump 
Mode l :  Hoyno 6H2-COQ-AAA 
Motor: 3/4 H P ,  1 1 5/230 VAC 
Capa c i ty :  4 to 30 gph 

P- 1 5  Coagu l ant Add i t i on Pump 

Type : Hydrau l i ca l l y  Actuated D i aphragm Pump 
Hode l :  Neptune 535-A-N5 
Motor : 1 /6 HP 1 1 5/230 VAC 
Capac i ty :  0- 1 8  gph 

PCV-26 Pressure regu l ator, SDS bypass 
Capac i ty :  25  gpru 
Hode l :  F i scher Contro l s  No. 98H 

PSV R-1 Rel i ef Va l ve 
Mode l :  Anderson Greenwood No. 8 1 PS88-8 
Capac i ty :  30 gpm 
Or i f i c e :  S i ze E ,  0 . 1 9 6  l n2 
Set Pressure : 1 50 p s l g 

PSV R-8, R-9, R-10, R- 1 1  Re l i ef Va l ves  
Hode l : Anderson Greenwood No. 83MS46-4L 
Or i f i c e :  Area : 0 . 049 l n2 
Set Pressure: 1 30 p s l g  
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Sampl e Box 1 
Type: G l ove Box 
Hfgr: Labconco 
Hode l :  No. 50002 , Radioi sotope Glove Box 
Mate r i a l : F i bergl ass-re i nforced polyester 
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Bu i l t- I n  Blo�er: 1 1 5  vol t ,  1 / 1 5  HP, var i a b l e  speed 
F i l ters : Prefi l te r ,  HEPA f i l ter 
Dimensions:  50" x 30" x 37" 

Sampl e Box 2 
Type: Laboratory Hood 
Hfgr: labconco 
Hode l :  No. 4781 0 ,  Radlol sotope-47 laboratory Hood 
Mater i a l : 3 1 6SS 

· 

D i mensions: 47" x 29" x 59" 
Recommended Face Ve l oc i ty: 1 00-140 f t / m l n  

S-2 Sampl e Box 2 F i l trat i on Modu l e  
Hfgr: General Dynami c s ,  Reactor P l ant  Serv i ces 
Mode l : PFB< � > - 1 000 
F i l ters : Prefi l ter and HEPA F i l ter 
Bl o�er : 230 VAC , 5 H P ,  20 AMP , 3450 rpm 
Rated Capac i ty :  1 000 CFM 

For further I nformation on val ves and I ns trumentation, refer to the 
Va l ve L i st <Reference 1 5 >  and the I n s trument Index <Reference 1 4 > .  
For a l i s t i ng of a l l equi pment see the Mechan i ca l  Equi pment L i l t  
<Reference 1 6 > .  For p i p i ng I nformat i on see the Standard for P i pi ng 
L i ne Spec i fi cat i ons < Reference 1 7 > .  

1 . 4 System Performance Characte r i s t i cs 

The system I s  desi gned to function I n  any of the modes of operation 
shown I n  Tab l e  1 .  
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TABLE 1 

FUEL TRANSFER CANAL/SPENT FUEL POOL 
CLEANUP SYSTEM OPERATIONAL CONFIGURATIONS 

F i l ter F low CGPH> 

From FTC 
400 [2001 
400 [200] 
400 [200] 
400 [200] 

0 
0 
0 
0 

200 
200 
200 
200 
200 
200 
200 

0 
0 
0 
0 
0 
0 

From SFP 
0 
0 
0 
0 

400 (200) 
400 (200) 
400 (200) 
400 < 200) 

200 
200 
200 
200 
200 
200 
200 

0 
0 
0 
0 
0 
0 

K-2 F l ow CGPH> 

From FTC 
0 
0 

30 
30 

0 
0 
0 
0 
0 
0 
0 

30 
0 
0 

30 
0 
0 

30 
0 

30 
0 

From SFP 
0 
0 
0 
0 
0 
0 

30 
30 

0 
0 
0 
0 

30 
30 

0 
0 
0 
0 

30 
0 

30 

< numbers I n  brackets I n d i cate 1 pump operat i on> 
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The operational mode I s  determined based upon wh i c h  source needs to 
be processed . Norma l l y ,  30 gpm from the FTC wi l l  be processed 
through the ton exchanger and returned to the SFP <no f i l trat i on > .  
Dur i ng per i ods of h i gh Cs-137 l oad i ng .  I f  the v i s i b i l i ty I n  e i ther 
source becomes too poor for defuel l ng opera t i ons or exceeds an NTU 
v a l ve of 5 ,  proce s s i ng should be d i scon t i nued unt i l  v i s i b i l i ty I s  
restored and the NTU valve I s  below 5 .  Thi s woul d  be done by 
f i l te r i ng from the proper source . through the t ra i n  wi thout the 
bypass hose p i ece . 

1 . 5 System Arrangement 

References 7 and 8 present the pos i t i on i ng of equi pment . He l l  
pumps P-3 A/B,  are submersed

.
l n  1 0  I nch d i ameter wel l s  I n  the north 

end of the FTC In the RB. The wel l s  are· connected by a 6"  f l e x i b l e  
hose t o  skimmer U-7 located a t  the dam separa t i n g  the deep and 
sha l low ends of the FTC. He l l  pumps P-4A/B are submersed I n  the 
northeast end of SFP "A" I n  the Fuel Hand l i ng Bui l d i ng < FHB> . 
These we l l s  are connected by a 6" f l e x i b l e  hose to skimmer U-8 
located at the south end of the SFP.  

The d i scharge of pumps P-3A/B and P-4A/B I s  routed to the f i l ter 
can i s ters I n l e t  man i fo l d  near the northeast end of the SFP.  The 
f i l ter I so l a t ion val ves . vent val ves , and manual control valves 
V090A/ B  < HV-64AIB> are a l so l ocated there. The f i l ter outl e t  
man i fo l d  I s  adjacent to the I n l e t  man i fo l d .  

F i l ter can i s ters F-9 , F- 1 0 ,  F- 1 1 ,  and F - 1 2  are submersed I n  the SFP 
I n  the north end of the dense pack fuel rack. They are connected 
to the I n l et and out l e t  man i folds  by 2-1 /2  I nch f l ex i b l e ,  coded 
hoses equi pped wi th cam and groove coupl i n g s .  The coup l i ng a t  the 
fuel can i s ter I s  mod i f i ed for long hand l ed tool opera t i on .  

From the f i l ter out l e t  man i fo l d  the water I s  routed e i ther d i re c t l y  
oa�k to source o r  t o  the DHC l o n  exchanger K-2 for further 
proces s i ng .  The DHC lon exchangers are located beh i nd approp r i ate 
s h i e l d i ng In the northwest end of the FHB. The forward i ng pump P-7 
I s  located near K-2 . 

Samp l e  box 1 I s  located a t  the southeast end of the SFP A and 
samp l e  box 2 Is on the OHCS p l atform near the OHC lon exchange r s .  

The system uses the fol l owing e x i s t i ng penetrations whi ch have been 
mod i f i ed for the i r  temporary func t i on. Armored hose I s  used 
down s tream of penetration R-539 to the FTC. 

Penetration No. 

R-524 

- 1 3-

Sys tem 

Spent Fuel 
Cool i ng 

Mod i f i ed 
Func t i on 

D i scharge from 
Fuel Transfer 
Canal Pumps 
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Mod 1 f1 ed 
Penetrat1on No. Sys tem Function 

R-539 Decay Heat C l osed Return to Fue l 
Cool 1 ng Hater Transfer Canal 

1 . 6 I n s t rumenta t 1 on and Control 

1 . 6 . 1  Contro l s  

The components of th i s  system are located 1 n  access i bl e  areas 
of the FHB and t�� RB. Hl th  the exception of the DHC lon 
exchanger l oo p ,  valve a l i gnment and adjustment t s  performed 
manual l y  to achi eve the proper f l ows to and from the various 
source s .  

The f l ow t o  DHC lon exchanger K-2 I s  regulated automa t i ca l l y  
by flow control val ve VOSS < FV- 1 5 > .  K-2 effl uent I s  regul ated 
automa t i ca l l y  by l evel  control val ve V070 < LV-46 > .  

1 . 6 . 2  Power 

The pump motors are supp l i e d  wi th 480V power through a motor 
control center wh i ch I s  energized by an e x i s t i ng uni t 
substa t i on l ocated I n  the Aux i l i ary Bu i l d i ng .  A stepdown 
transformer wi l l  prov i de 1 20 VAC for v a l ve operation and the 
control pane l .  

1 . 6 . 3  Mon i tor i ng 

Mon i tor i ng equi pment I s  prov i ded to eva l uate the performance 
of the system and to a i d  I n  proper opera t i on of the system. 

P l -25 moni tors the Booster Pump d i scharge pressure to ver i fy 
the correct opera t i on of both the pump and the bypas s  pressure 
regul ator , V l 22 < PCV-26 )  

F I - 1 5  and FQI - 1 5  moni tor the f l owrate and total flow of 
fi l tered water routed to DHC ton exchanger K-2 

AE- 1 6  moni tors the pH I n  the water l eav i ng K-2 

F I -23A and FQI-23A moni tor the f l owrate and total f l ow of 
f i l tered water returned d i re c t l y  to the FTC 

FI-238 and FQI-238 moni tor the f l owrate and total flow of 
f i l tered water returned d i rec t l y  to the SFP 

DPI-22A/B moni tor the d i fferen t i a l  pressure across the f i l ter 
cant sters to determine degree of l oading and the·refore t i me of 
repl acement 

LI-46 mon i tors the l i qu i d  l evel  I n  DHC ton exchanger K-2 
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FCC-LI-102 and SF- L I - 1 02 moni tor the water l evel I n  the FTC 
and SFP . They are panel mounted In the control room. The 
l evel  I nd i cation system I s  a bubb l e r  type system. A h i gh or 
low l evel  I n  the FTC wi l l  a l arm FCC-LAHL-102 and a h i gh or low 
l evel  I n  the SFP wi l l  a l arm SF-LAHL-102 at the panel I n  the 
control room. Add i t i ona l l y ,  there I s  a j o i n t  FTC/SFP h i gh- l ow 
l evel  a l arm < FCC-LAHL-103>  that I s  loca l l y  mounted and a l arms 
on a h i gh or low l evel I n  the FTC or SFP.  

PI-81  and PI-82 mon i tor the pressure In  the two I nstrument a i r  
man i fo l d s  I n  the FHB. 

The proces s  f l u i d  cond i t ions can be sampled to determine the 
effecti vene s s  of the system. The capabi l i ty to obta i n  grab 
samp l es of process f l u i d  has been provided at the I n l e t  and 
out l e t  p i p i ng of the FTC/SFP F i l ter Tra i n s  A and B. Grab 
samp l e s  may a l so be taken on the I n l et/ou t l e t  l i nes to the DHC 
l on eKchanger. 

In  l i ne f l ow I nd i cators are prov i ded In the return l i ne s  from 
the Sampl e  Boxes to SFP A .  The i r  purpose I s  to confi rm that 
f l ow e x i s t s  through the samp l e  boK p i p i ng ,  and therefore , 
provide a means of assur i ng that a representat i ve samp l e  has 
been taken by showi ng that there has been f l ow long enough to 
fl ush out the stagnant water. 

1 . 6 . 4  T r i p s  

Low o r  h i gh l i q u i d  l eve l s  I n  DHC t on exchanger K - 2  wi l l  
terminate flow to and from K-2 . Both LSL-40 and LSH-40 t r i p  
c l osed the I nl e t  I sol a t i on valve V069 and P-7 a i r  supply 
I sol a t i on val ve V 1 5 6 .  

A loca l l y  mounted swi tch I s  provided at K-2 t o  override the 
l evel  t r i p s  to f i l l  and dra i n  the ton exchanger . A s i gnal 
a l arm at the DHC control panel wi l l  not i fy the operator that 
the overr i de I s  engaged . 

1 . 7 System Interfaces 

Those systems I n terfac i ng wi th the OHC are as fol lows : 

a .  Standby Reactor Pressur� Con trol System 
Use : Prov i de a source 1f borated water for back f l u s h l ng and 

f i l l i ng system 
T i e- I n :  A s i ng l e  connec t i on from SPC-T-4 downs t ream of SPC-Vl 

to the I n l e t  man i fo l d  p i p i ng for the FTC/SFP F i l ters , 
Tra i n s A and 3 

b .  Ins trument A i r  System 
Use : Provide source of I n s trument a i r  to equi pme n t .  
T i e-I n :  A t  e x i s t i ng val ves AH-V220 and IA-V1 7 1  
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Use : Prov i de a source of serv i ce a \ r  to the forwardi ng pump 
P-7 . 

T i e - I n :  Serv i ce Stat ion 8 7  p l u s  another s t a t i on I f  needed 

d .  Dewater i ng System 
Use : Al low per i od i c  use of DHC \on exchanger K-2 for the 

Dewater i ng System. 
T i e- I n :  Upstream of f i l ter can i s ter post f i l ter F-8. 

e.  Can i ster load i ng and Decontamination System 
Use : Prov i de borated water for system f i l l / f l u s h .  
T i e - I n :  A t  Va l ves DHC-V3Z I ,  V3Z Z ,  and V32 3 .  

1 . 8 Qual i ty Assurance 

The defue l l ng water c l eanup system I s  c l a s s i f i ed accord i n g  to the 
safety functions of I t s par t s .  There a r e  three c l a s s i f i ca t i ons I n  
th i s  system: 

a. Port i ons of the system assoc i ated wi th ton exchange proces s i ng 
are con s i dered to be a radioac t i ve waste proces s i ng system; 
therefore , these por t ions of the system sha l l  be subject to 
the qua l i ty assurance gu i de l i nes  contained I n  NRC Reg u l a tory 
Gu i de 1 . 1 43.  

b .  The fi l ter can i s ters are c l a s s i f i ed a s  nucl ear safety rel ated 
and are desi gned to prevent a cond i t ion that cou l d  resu l t  In a 
return to nuc l ear cr i t i ca l i ty of the fuel retai ned I n  the 
f i l ters . 

c .  The re�a l n l ng por t i ons of the system are subject to the BNAPC 
non-safety-related qua l i ty ass�rance program. 

The TMI-2 Recovery QA P l an wi l l  be appl i cable  for work performed on 
s i te .  

2 . 0  SYSTEM L I M I TATIONS, SETPOINTS, AND PRECAUTIONS 

2 . 1  L i m i tat i ons 

The system I s  flow l i mi ted to ZOO gpm through each f i l ter tra i n  and 
30 gpm through the DWC t on exchanger K-2 . 

The ma i n  fi l ter  can i s ters are l i mi ted to 60 p s \ d  as read on 
DPI-ZZA/B.  F-10 can be run at a greater AP because of the 
add i t i onal p i pe add i t i onal for fi l ter-a i d  add i t i on . 

At th i s  po i n t  an a l arm on a l ocal panel wi l l  I nform the operator of 
the need to moni tor the fi l ters for remova l or repl acement . 
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The f i l ter can i s te r  post f i l ter < F-8> I s  l i mi ted to 1 8  ps l d .  The 
lon exchanger post f i l te r  < F- 7 >  I s  l i mi ted to 45 p s l d .  F i l ters  are 
con s i dered fu l l  and ready for change out when e i ther the max i mum 
pressure d i fferent i a l  I s  reached or when the performance < f l ow> 
drops 20t be l ow the des i g n  f l ow .  

The system shou l d  not b e  started and s topped frequentl y  s i nce the 
can i ster f i l ter precoat I s  lost duri ng a shutdown ; thus I t  may be 
necessary to reestab l i sh a precoat on star t i ng up before proce s s i ng 
through K-2 .  

2 . 2  Setpolnts 

DPSH-22A or DPSH-228 T r i ps a l arm at 55 ·p s i  pressure d i ffere n t i a l  
across e i ther FTC/SFP f i l ter t r a i n  A or B .  

LSL-40 and LSH-40 T r i p  a l arm, t r i p  c l osed I n l e t  I so l a t i on valve 
V069 and t r i p  c l osed P-7 a i r  supp l y  val ve V l 5 6 ,  shutting  down P-7 . 
Low l evel  set poi n t  I s  1 0  I nches be l ow top of i on exchanger. H i gh 
l evel  set poi n t  I s  4 I nches be low top of i on exchanger < I . e . •  � 3" 
from normal l i qu i d  l eve l > .  

PSV-R-8, R-9 ,  R- 1 0 ,  and R-1 1 Set to r e l i eve a t  1 30 p s l g  wi th  l Ot 
overpressure to protect the f i l ter can i s ters from hydrogen/oxygen 
bui l d  up . 

Level I nd i cators FCC-L I - 102 and SF-LI - 1 02 for FTC and SFP "A" 
l e ve l s ,  respec t i ve l y ,  are located on control panel SPC-PNL-3 on the 
ma i n  control pane l .  I n  add i t i on , h i gh-low a l arms FCC-LAHL - 1 02 and 
SF-LAHL-102 are provided on SPC-PNL-3 for the FTC and SFP . H i gh 
l evel setpo l n t  I s  327 ' - 1 1 "  and l ow l evel set poi n t  I s  327 ' - 1 " .  

Level I nd i cat ion swi tches SF-LAHL-102 and FCC-LAHL-102 a l so actuate 
a common a l arm FCC-LAHL-103 located on panel DHC-LCPl on h i gh or 
l ow l eve l s  In the SFP or FTC. H i g h  l evel set poi n t  I s  327 ' - 1 1 "  and 
low l evel  set poi n t  I s  327 ' - 1 " .  

2 . 3  Precau t i ons 

Due to the use of q u i ck d i sconnect coup l i ngs , ex tra care shou l d  be 
taken to ensure that the coup l i ngs are proper ly connected and that 
they are connected In the proper locat i on s .  

The fi l ter can i sters operate by a surface fi l tration method. and 
the i r  eff i c i ency I ncreases as a cake Is bui l t  up on the surface of 
the med i a .  Therefore , the bu i l d  up of thi s cake I s  an Important 
part of the f i l trat i on proce s s .  To prevent the migration o f  f i nes  
to the post f i l te r ,  the ton exchange por�lon of the system shou l d  
not be s tarted unt i l  a cake has begun to be formed on the med i a .  
Th i s  can be ver i f i ed by obse rving the turb i d i ty of the f i l te r  
effluen t .  Hhen the f i l te r  tra i n  I s  started u p ,  there wi l l  b e  an 
I n i t i a l  turb i d i ty s p i ke caused by smal l e r  part i c l e s  pas s i ng through 
the med i a .  As the cake I s  bui l t .  these part i c l e s  are stopped and 
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the turbi d i ty decreases . Once the turb i d i ty reaches a l evel  of 5 
HTU or l e s s ,  the ion exchange port i on of the system can be 
s tarted . A l s o ,  to prevent the breakdown of the cake, the system 
shou l d  not be s tarted or stopped unnecessar i l y .  

Caution shou l d  b e  taken dur i ng a change o f  pump feeding a f i l ter 
tra i n .  The new pump shou l d  be started and put on l i ne before 
shutt i ng down the ex i s t i ng pump to protect the f i l ter cake. Note 
that outs i de of th i s  b r i e f  excep t i on no more than one pump shou l d  
feed one f i l ter tra i n .  

The portion of the s tartup procedures concerni ng the we l l  pumps 
should be s t r i c t l y  adhered I n  order to prevent the rap i d  f i l l i ng of 
an empty man i fo l d .  Th i s  s i tuation cou l d  cause a harmful pressure 
wave to develop wh i ch m i g h t  damage the can i ster f i l ter med i a .  

The RB penetrations R-524 a t  e l eva t i on 293 ft-6 I n  and R-539 a t  
e l evation 320 f t  are both below the water l evel  of 3 2 7 ' -3" +8 -2 . 
Hhen I n  use the conne c t i n g  p i p i ng/hose shou l d  be per i od i cal l y  
checked s i nce a l i ne break wi l l  cause water to be l o s t  from the 
system. Hhen not I n  use , the hose shou l d  be I sol ated by c l os i ng 
val ves V 1 1 7A/B and V-099 < see d i scus s i on I n  section 4 . 5 > .  

Per i od i ca l l y  the face v e l oc i ty across the samp l e  box 2 hood shou l d  
b e  checked to ver i fy I t  I s  w i th i n  the range of 100 t o  1 40 
feet/m i n .  I f  the face v e l oc i ty I s  too low the S-2 I n l e t  dampers 
shou l d  be readjusted accord i ng l y .  

3 .  0 OPERATIONS 

3 . 1  I n i t i a l  F I J I  

To I n i t i a l l y  f i l l  the SFP and FTC borated water from the Spent Fue l 
Cool i n g  System may be pumped from the borated water s torage tank , 
OH-T- 1 ,  by the spent fuel cool i ng pumps , SF-P- IA/B.  To f i l l  the 
FTC the water may be routed through penetration R-524 and I n to the 
FTC through the 3 I nch f i l l  l i ne downstream of the P-3A d i scharge 
check v a l v e .  To f i l l  the SFP , V087A/B and V0978 are opened and the 
borated water may be routed through the f i l ter can i s ters and 
through the norma l return process path to the SFP. 

The system I s  f i l l ed I n i t i a l l y  by borated water from the s tandby 
reactor cool ant pressure system through the backf l ushl ng system 
provided < see s e c t i on 3 . 7 > .  The f i l ters are f i l l ed t o  the I n l e t  
and ou t l e t  man i fo l d s .  

To I n i t i a l l y  f i l l  the DHC ton exchanger K-2 ,  the l evel swi tch 
LSL-40 must be overrode < see section 1 . 6 . 4 >  un t i l  low l evel  I s  
atta i ned. At t h i s  t i me the ove r r i de swi tch should be returned to 
norma l operation for further f i l l i ng .  
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P r i or to star t i ng the system, the suc t i on valve a l i gnment I s  
ver i f i ed for the mode of operat i on s e l ected.  The va l ves to the ton 
exchange port i ons of the system are a l so ver i f i ed to be c lose d .  
The pump d i scharge I so l a t i on v a l v e s  are c l osed and the cross-t i e  
va l ves  are c l osed. The pump for one t ra i n  I s  started and a l l owed 
to operate on m i n i mum rec i rc u l a t i on f l ow .  The I so l a t i on valve for 
t h i s pump I s  s l owly opened .  Then the hand control val ve V090 A or 
B <HV-64 A or B> l s  opened 101 and any trapped a i r  vented through 
manual vent val ves l ocated on the I n l e t  and out l e t  man i fol d s . 
After vent i n g ,  V090 <HV-64> I s  opened ful l y .  Once th i s  has been 
accompl i shed , the appropr i a te ou t l e t  cross-t i e  va l ve< s >  <V096 A/B 
and V095> are opened. F l ow li started by s l owly ope n i n g  the 
appropri ate hand operated control valve <V097 A or B> unt i l  the 
des i red f l ow I s  obta i ned.  Note that V097 A/B are prov i ded for f l ow 
control of the system. Once one tra i n  has been started , the other 
t ra i n ,  I f  des i re d ,  may be brought I nto serv i c e  I n  the same manner. 

F i l ter performance wi l l  I n i t i a l l y  I ncrease wi th  t i me as a cake 
forms on the f i l ter surface. Therefore , the f i l tered water shou l d  
b e  returned d i re c t l y  t o  source wi thout further proces s i ng unt i l  
th i s  cake forms , as evi denced by a decrease I n  turb i d i ty .  A 
turb i d i ty be l ow 5 NTU I s  suff i c i e n t  to route to K-2. 

The OHC ton exchanger K-2 shou l d  a l ways be brought to normal 
opera t i ng l i qu i d  l ev e l  p r i or to operat i on of t h i s  portion of the 
system. E i ther borated f l ush water or f i l tered water of l e s s  than 
5 NTU can be used.  If the l i q u i d  l evel Is  below the low l evel  
t r i p ,  the l evel  swi tch trip  overr i de must  be engaged unt i l  low 
l evel I s  estab l i shed < see sec t i on 3 . 1 ) .  Once normal l evel  I s  
estab l i shed , the a i r  supp l y  solenoid valve V l 5 6  I s  opened. 
Pressure regul ator Vl 57 < PICV-58> I s  then manua l l y  adjusted to the 
pressure requ i red to ma i nta i n  the des i red f l owrate . F l ow I s  s l ow l y  
started t o  K-2 b y  open i n g  flow control v a l ve VOSS CFV- 1 5 >  unt i l  the 
desi red f l owrate to K-2 I s  obta i ned.  K-2 eff l uent I s  automa t i ca l l y  
contro l l ed by l evel control valve V070 < LV-46> . 

The sample box 2 f i l tra t i on modu l e  I n l e t  dampers shou l d  be adjusted 
to create a 1 40 feet per mi nute face veloc i ty across sample box 2 .  

3 . 3  Normal Operat i on 

Normal operation of the system I s  I n  one of the modes shown I n  
Tabl e  1 of Sec t i on 1 . 4 .  The mode of opera t i on I s  chosen based on 
what source I s  to be processed and what the par t i cu l ate and 
radioac t i v i ty concentrat i ons of the sources are . 

3 . 4  Shutdown 

The steps to bring the system to a shutdown cond i t ion are bas i ca l l y  
the reverse of the s tartup procedure. The ton exchanger f l ow I s  
brought to zero gradua l l y  by remote operat i on of ups tream control 
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va l ve V085 < FV- 1 5 > .  Correspond i n g l y ,  l evel  control va l ve V070 
< LV-46) wi l l  gradua l l y  terminate flow from K-2 .  After term i na t i on 
of flow the I n l et I so l a t i on v a l ve V069 I s  c l osed and the P-7 a i r  
supply I so l a t ion val ve I s  c l osed. Fol l owing thi s ,  the we l l  pumps 
are swi tched off and the pump I sol a t i on valves and the cross- t i e  
val ves are c l osed. 

3 . 5  Dra i n i ng 

The major i ty of the system can be drai ned to the SFP . The f i l te r  
can i s ters can not b e  dra i ne d ,  s i nce they are submerged I n  the SFP.  
The p i p i ng to/from penetrations R-524 and R-539 must be drai ned to 
the Aux i l i ary Bu i l d i ng sump s i nce the penetration e l evat i on I s  
below the SFP water l eve l . The owe ton exchanger K-2 can be pumped 
out to e i ther sourc e ,  FTC or SFP, or to the reac tor coolant b l eed 
tanks v i a  a portion of the SDS. A swi tch I s  provided to ove r r i de 
the low l evel  swi tch for pump i ng out K-2 . 

3 . 6  Ref i l l i ng 

The ful l y  drai ned system may be refi l l ed I n  the same manner that 
the system was I n i t i a l l y  f i l l e d .  A parti a l l y  drai ned system may be 
refi l l ed by us i ng e i ther the back f l ush system < see s e c t i on 3 . 7 >  or 
the we l l  pumps < see s e c t i on 3 . 2 > .  

3 . 7  Infrequent Operations 

F l us h i ng of the system may be performed when the I n ternal 
contam i na t i on l evel  gets h i g h  or p r i or to I nternal ma i ntenance 
work . The system I s  shutdown < see Sect i on 3 . 4 >  p r i o r  to f l us h i ng . 

One f l us h i n g  opt i on I s  grav i ty f l ush from SPC-T-4. Borated water 
I s  stored In the charg i n g  water storage tank , SPC-T-4 , located a t  
the 347 f t .  e l evation I n  th� FHB . · Th i s  tank I s  connected t o  the 
owes. I f  desi red , the CLO booster pump <CLD-P- 1 >  may be used to 
a s s i s t  I n  backf l ush l ng .  E i ther f i l te r  tra i n  may be f l ushed wi thout 
stopping f l ow through the othe r .  

F l us h i ng may be accompl i shed by open i n g  one of the I n l e t  val ves 
from the f l us h i ng system <depend i ng on �-:h.l ch por t i on of the system 
I s  to be f l ushed> and then rou t i ng the flow to the FTC or the SFP . 
After suff i c i ent  t i me has been a l l owed to f l ush the system , the 
I n l e t  valve from the fl u s h i ng system I s  c l osed, and the system I s  
then restarted fol l owing the procedures I n  Sec t i on 3 . 2 .  

3 . 8  Tran s i ent  Operations 

The resu l ts of loss of pumps or f i l te r  t r a i n  m i s a l i gnment are f l ows 
not retur n i ng to the proper source. However,  s i nce t h i s  I s  the 
normal opera t i onal mode of the system and s i nce the · sources are 
connected by the fuel transfer tLbe s ,  the resu l t s of these 
tran s i ents are negl i g i b l e .  Vent or d r a i n  val ve mlsoperatlon wou l d  
have the same effect a s  a l i ne break < see sec t i on 4 . 5 >  but cou l d  be 
more read i l y  rec t i f i e d .  
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A l os s  of power to any portion of the system woul d  shut that 
portion of the system down . No adverse cond i t ions woul d  resul t .  

4 . 2  Loss of Ins trumenta t i on/ I nstrument A i r  

Loss o f  I n strumenta t i on wou l d  hamper operati ons due t o  l oss of 
mon i to r i ng capabi l i ty but no adverse cond i t ions wou l d  resu l t  and 
the system cou l d  be safe l y  shut down unt i l  the problem I s  resolved.  

Loss of a s i ng l e  I ns trument channel wi l l  resu l t  In  the loss of 
I n d i c a t i on for tha� channel and , for those channel s  that have 
control features a f l ow mi smatch . Th i s  f l ow mi smatch wi l l  resu l t  
I n  an automa t i c  shutdown of the affected port i on of the system. 

Loss of e i ther the SFP or FTC l ev e l  moni toring system wi l l  be noted 
when compared w i t h  the other . The readings s�ou l d  norma l l y  be the 
same s i nce both water bod i e s  are I n  commun i ca t i on v i a  the fuel 
transfer tubes . Ne i ther system has control features .  

Loss of I ns trument a i r  wi l l  take the I nd i v i dual components to the i r  
fal l  safe pos i t i on . F l ow mi smatches I nduced by l oss of a i r  w i l l  
resul t I n  automa t i c  t r i p s . 

On l oss of I n strument a i r ,  l evel control to the lon exchanger wou l d  
b e  l os t .  But both the I n l e t  I so l a t i on val ve V069 and the ou t l e t  
l ev e l  control val ve V070 < LV-46) wou l d  fal l c l osed I so l a t i ng the 
l on exchanger. 

4 . 3  De l e ted 

4 . 4  F i l ter Med ia Rupture 

A fai l ure of the f i l ter med i a  I n  the can i s ter cou l d  potent i a l l y  
r e l ease fuel f i nes  to the lon exchange por t ion of the system. The 
SDS I s  equi pped w i th a sand prefi l ter which has boros i l i cate g l as s  
t o  control reac t i v i ty < see ref . 1 2 >  and the owe f i l ter cani ster 
post fi l ter precedes DHC lon exchanger K-2 .  There are d i fferent i a l  
prns sure gauges supp l i ed on the fi l ters to determine I f  they are 
l oa d i n g .  

The recovery procedure I s  t o  I sol ate the f i l ter t r a i n s  and f i nd the 
ruptured fi l te r  by observ i ng the d i fferen t i a l  pressure versus f l ow 
and/or effluent turb i d i ty for each I nd i v i dual  can i s t e r .  Lower 
d i fferent i a l  pressure for a g i ven f l ow or I ncreased effluent 
turbi d i ty wi l l  I nd i cate that t h i s  f i l ter I s  ruptured. That 
can i s ter or can i sters and the post f i l te r  car t r i dge woul d  be 
repl aced and the system restarted . 
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The system may be operated ! n  a mode that bypasses the f i l ter 
can i s ters . Dur i ng th i s  mode of opera t i on ,  the fi l ter can i ster post 
f i l ter wi l l  be prov i d i ng the requ i red system f i l tration.  In  order 
to prec l ude the rupture of the post f i l te r ' s  f i l ter med i a  dur i ng 
operat i on ,  the maxi mum d i fferen t i a l  pressure that wi l l  be permitted 
across the post f i l ter wi l l  be 18 p s l d .  The post fi l ters are 
desi gned for a max i mum d i fferent i a l  pressure of 45 p s l d .  

4 . 5  L i ne and Hose Break 

I f  a rupture occurred I n  the system, the pumps cou l d  del i ver FTC 
and/or SFP water to the FHB or the RB . Th i s  action wou l d  lower the 
l evel  I n  the canal and the pool . A drop of one I nch I n  canal /pool 
l evel  I s  approx imate l y  equi valent to 1 250 gal . A l ev e l  l os s  wou l d  
b e  detected and a l armed < see setpo l n t s  section 2 . 2 >  by at  l east one 
of the two redundant l evel moni tors provided for the cana l / pool . 
The operator woul d  then shut the system down . 

Process water hoses are empl oyed I n  three serv i ces  I n  th i s  system: 
f i l ter can i s ter I n l et/ou t l e t ,  s k i mmers to we l l  pump s ,  and 
downstream of penetration R-539. 

If a fi l ter can i s ter I n l et/ou t l e t  hose ruptures ,  that cani ster wi l l  
be I sol ated and the hose replaced. S i nce these hoses are submerged 
I n  the SFP,  thi s resul ts I n  no net water l o s s .  

I f  a hose connec t i n g  the skimmer <U-7 or U-8> to the we l l  pumps 
breaks , then the abi l i ty to surface skim wi l l  be hampered or l os t ,  
but pump capac i ty wi l l  not be deml n l shed nor wi l l  there b e  a loss 
of water. 

I f  the hose on the FTC return l i ne downs tream of penetration R-539 
breaks , then process water wi l l  be l ost  . to the RB sump . The 
resu l t i ng loss I n  l evel wou l d  be detected and a l armed by the 
canal /pool mon i tors.  Check val ves V-235A/B are provided to prevent 
s i phon i n g  the FTC I f  the hose <or connec t i ng l i ne> break s .  

Furthermor e ,  the norma l return path I s  t o  the SFP ; thus t h i s  hose 
I s  not norma l l y  used . When not I n  use thi s hose wi l l  be I sol ated 
by c los i ng va l ves  V 1 1 7A/B and V099 to mi n i m i ze the effect of a hose 
break. 

A break on the P-3A/B d i scharge l i ne which uses penetration R-524 
wou l d  cause proc�ss water to be l ost  to e i ther the RB or the FHB. 
The water l os s  wou l d  be detected both by a decrease I n  the 
mon i tored f l owrate returned to the fuel pool or FTC and a l so by the 
drop In fuel pool and/or transfer canal l eve l .  Hhen the FTC pump s ,  
P-3A/B , are not I n  use , the d i scharge v a l ves  V002A/B and val ve 
SF-V103 shou l d  be c l ose d .  Th i s  wou l d  prevent a syphon l n g  o f  the 
FTC when the pumps are not In use . 
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The maintenance procedures are the recommended prac t i ces  and I nterva l s  as 
descri bed by the equi pment vendors .  

6 . 0  TESTING 

6 . 1  Hydrost a t i c  Tes t i n g  

Al l p i p i ng and hose wi l l  b e  hydros ta t i ca l l y  pressure tested . 
Tes t i ng of hose wi l l  be done after coupl i ngs  have been attached. 
P i p e  wi l l  be tested out s i de the bu i l d i ng s .  

6 . 2  L�ak Tes t i ng 

Al l acce s s i b l e  connec t i ons wi l l  be I ni t i a l  serv ice l eak tested 
after the p i p i ng I s  assemb l e d .  

6 . 3  I n s trument Test i ng 

A l l I n s t ruments wi l l  be l n l t 1 a l l y cal i brated by vendors .  Compl ete 
e l ec tr i c /pneuma t i c  loop ver i f i c a t i on wi l l  be done duri ng start-up. 
Ca l i brations wi l l  be ma i ntai ned by the P l ant  M a i ntenance 
Deparatmen t .  

7 . 0  HUMAN FACTORS 

F i l te r  cani ster hoses are coded for q u i ck I dent i f i cat ion of I nl et versus 
ou t l e t .  

Exten s i ve use of hoses I s  made , espec i a l l y  I n  the R B ,  a l l ow i n g  quick 
I ns ta l l at i on and use of e x i s t i ng rad i a t ion s h i e l d i n g .  Hoses expected to 
be frequent l y  d i sconnected are equi pped w i th q u i ck di sconnect coup l i ngs  
for ease of removal and repl aceme n t .  

The fol lowing human factors g u i de l i nes have been I ncorporated I nto the 
design  of the owes control pane l : 

o The panel I n c l udes a l l contro l s  and d i sp l ays requ i red for normal 
operation. 

o D i s p l ays prov i de I mmediate feedback that the system has responded 
approp r i a t e l y  to an operator ' s  action.  

o Con tro l s and d i sp l ays are l a i d-out for a l eft to r i ght f l ow pat h .  

o M i m i c  l i nes  are used to c l ar i fy f l ow pat h s .  

o Control dev i ces  are mounted to 3 to 6 feet above the f l oor . 

o Each control dev i ce has a name p l ate . 

o L i ght b u l b s  are rep l aceabl e  from the front of the pane l . 
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o Recorders are grouped on the r i ght  s i de of the panel away from the 
flow path.  

o Adjustme�ts to recorders and control l ers  can be performed from the 
froat of the pane l . 
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