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SUMMARY OF CHANGE 

Annual uo�ate to rerlect t�e current orerl'iP� 
continguration or t�e EPIC0° 11 S;ste 1�1 •o rprlect 
ne 'JUt of service {COS) C1'1Ci iM "}r "'·p Su�r£:-r-r,•d 
Je"inerali:er Syste� (SDS) ���le 1: w1s delete� far 
dd:'linistrJtive "'Ur;:.oses; Tlhle ! 3  WlS �elp!ed IS t-( rr·: 
redundtlnt to Table 15: and T1! le !.! ,IJs df.'lt'tt•1 �ecws1• 
SDS is 005. 

a. �LC-�-s filter cJrtrt�}e is �, • • �1, ' -icro� 
(no�lnal) and �as �een 15 "rouJ�" JS ' r·cror 
(no" ina 1 ) . 

c. 'hne,.ous o•ner s�Jll corr-e>cu��.s \e.1., •r . . 
synta•. 1abe1s) �e,.P Jlso �JdP 

Annual update to rerlec: t�e rollowirJ. 

b. Changes in th� SJSte� for f'rOCPS>ed .{,l <>r ::is; 1• l1 
S1ster (rwos) eveoorJtor feed 1nd rr•urn Pd �Alf\ 
to and fr�:'l CC-T-1. 

4nnudl updat� to r�rlec 'he following: 

a. Use of ··oljPtiJylenP 1!iqh Inte11•·i•:r Cort.,inf'r� 
{H!Cs}. 

b. Use of B'.JST as '"ecd or effluent stont;r •1nr 

d. Delete references to ��c� �jStP- whic� �� uut-c'
service. 

c. lhnerous other sr1l1 cor·re�otion<; {�.9-· t;;;o-;, 
syn ay}. 

Ho. 
JS?f-00·� 
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1 . 0  I NTRODUCTION 

1.1 System Functions 

The functions of the Auxi l i ary Bui ld i ng Emergency liquid C l ean-up 
(EPICOR I I )  System are: 

1 . 1 . 1  To decontaminate. by f i l tration and i on exchange. 
radioactive waste water contained in THI Unit 2 .  I n  the 
past, EPICOR I I  a l so served as a pol ishing ion exchanger 
system for the Submerged Oemineral i zer System ( SOS ) .  SDS 
has been taken out of service and wi l l  no l onger 
process/fi l ter contaminated l iquids.  Therefore, EPICOR I I  
processes the waste water d i rect l y .  

1 . 1 . 2  To transfer EP ICOR I I  processed water from the Clean Water 
Receiv ing Tank (CC-T-2) to the fol lowing tanks:  

a .  Processed Water Storage Tanks ( PWSTs or PW-T- 1 and 2 ) .  

b .  Off-Spec . Water Recei v ing/Batch Tank (CC-T- 1 )  t o  be used 
for decontamination of the Reactor Bui ld i ng and 
Aux i l iary/Fuel Handl ing Bu i l d ings .  CC-T-1 i s  a l so used 
ftr recycle processing when requi red . 

c .  Evaporator Condensate Test Tanks (ECTTs or WDL-T-9A and 
9B) to be used for various decontamination act i v i t i es 
and make-up water/chem ical addi t i ons v i a  the Boric Ac i d  
M i x  Tank (BAHT ) .  

NOTE: The transfer to WDL-T-9A/B passes through Unit 1 
Turbine Bui l di ng ,  but is  physical ly i sol ated from 
a l l  Uni t  1 systems. 

d .  On a non-routine bas i s  to ei ther the Condensate Storage 
Tank (CD-T-1A) , Borated Water Storage Tank (BWST) or the 
Spent Fuel Storage Poo l s  v ia  the truck f i l l  station. 

1 . 1 . 3  T o  provide remote hand l i ng o f  spent res in  containers from 
the i r  posi t i on inside the Chemical  C leaning Bui ld ing (CCB) 
to the transport cask and truc k .  

-6- Rev i s ion 10 
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1 . 1 . 4  To l im it  releases of radioact i ve materi a l  to the envi ronment 
to "as low as i s  reasonably achievabl e . "  

1 . 1 . 5 To provide for operation and maintenance of the l iquid 
c leanup system in  comp l i ance wi th "as l ow  as is reasonably 
achievable" radiat ion doses to personnel .  

1 . 1 . 6  To provide a staging tank (CC-T-1) for the supply of water 
to, and the col lection of d ist i l l ate from, the Processed 
Water Disposal System (PWOS) evaporator. 

1 . 1 . 7  To accomp l i sh the above independently from THI Uni t-1  ( for 
exception see NOTE above) . 

1 . 2  Su���nary Description o f  the System 

The Auxi l iary Bui l d i ng Emergency L1quid Cl ean-up System, as the name 
implies , was orig i na l l y  designed and constructed for the primary 
purpose of process i ng and c l eaning up the accident-generated water 
that col lected i n  the Auxi l iary Bui lding .  The system i s  referred to 
as "EPICOR I I . " 

. 

The system cons ists of a l iquid radwaste processing system which i s  
located in  the CCB. It decontaminates, by f i ltrat ion and ion 
exchange, radioac t i ve waste water contained in the Aux i l i ary 
Bui l d i ng ,  Fuel Hand l i ng Bui lding,  Servi ce 'lui l d i ng, and Reactor 
Bu i l ding of TMI  Uni t  2. Contaminated '• �er i s  pumped from a 
connect i on l ocated on the Miscel l aneous Waste Holdup Tank (MWHT) by 
a pump l ocated i n  the CCB through the yard and i nto the process 
system; contaminated water can a lso be obtained from the Moni tor 
Tanks (SDS-T-lA and lB) , the Contaminated Drain Tanks (COTs) ,  the 
Reactor Coolant Bleed Tanks (RCBTs), the Neutral i zer Tanks (WDL-T-8A 
and 8B) , or the Borated Water Storage Tank (BWST) . Yard p ip i ng i s  
shielded and enclosed within a guard pipe, the open end o f  which 
terminates i ns i de the CCB. 

T�e primary process system consi sts of three deminera l i zers 
(ALC-F- 1 ,  ALC-K-1 ,  and ALC-K-2 ) ,  connected in series.  Waste l i qu i d  
i s  transferred from the source tank (HWHT, WDL-T-8A/B, RCBT, COT, 
BWST,  or SDS-T-lA/B) through the deminera l i zers, to the CC-T-2. 
Change-out cri teria for the various units are i ndicated in Table 1 5 .  
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Processed water is typically delivered to CC-T-2 for sampling and 
analysis. The processed �ater is then pumped to one of the 
following, if with1n specification: the Liquid Waste Disposal 
System of TMI Unit 2. the Spent Fuel Storage Pools, the PWSTs, the 
BWST, Co-T-1A, or iiOL-T-9 A/B. Additionally, the processed water 
can be transferred to the CC-T-1 for recycling through the process 
system or use in the decontamination of the Reactor Building, 
Auxiliary, and Fuel Handling Buildings. Reprocessing under a feed 
and bleed scheme (via CC-T-2) can be done if the water does not meet 
the end process criteria; this is not a routine operation since feed 
and bleed processing requires a long time to accomplish. 

rc-T-1 may also be used to provide tankage for distillate w��er from 
the PWDS evaporator. In addition, feed water to the evaporator may 
be supplied from CC-T-1. 

The CCB is a low leakage confinement building with an exhaust 
ventilation system to ma;ntain the building at a negative pressure. 
Moisture separators, high efficiency particulate air (HEPA) filters, 
and charcoal filters have been provided in the exhaust ventilation 
system in order to filter the building air before it is released to 
the stack at the roof line of the CCB. All effluent air is 
monitored for radioactivity at this point. Provisiom for grab 
samples are available. 

Normal operation of the ior exchange processing system is by remote 
means except for infrequent operations such as sampling, spent resin 
container removal and new resin container installation. All remote 
system operations are controlled from the TV Monitor ;ond Control 
Building located outside the northwest corner of the Cf1• 

Remote handling of spent resin containers from their position inside 
the CCB to the transport cask and truck is via a remotely-operated, 
twenty-ton monorail hoist system. 

A fire protection system is installed in the HVAC equipment room, 
the TV Monitor and Control Building, and the CCB. A 4" tie-in to 
the existing fire main supplies a sprinkler system in the TV Monitor 
and Control Building and a hose station in the CCB, as well as the 
sprinkler line to the air filtration unit charcoal filters. The key 
to the lock on this sprayline valve is kept in the TV Monitor and 
Control Building. Line and grid pressure indication is provided in 
the TV Monitor and Control Building. 

-8- Revision 10 
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EPICOR I I  interfaces w1th the lHI Unit 2 Radwaste 01sposal 
Miscellaneous Liquids System, the Demineralized Water System, the 
Processed Water Storage System, the BOP Electrical System, the 
Service Air System, the Unit 1 Liqu1d Waste Disposal System, the 
F1re Protection System, the Un1t 2 Radwaste Disposal Reactor Coolant 
Liquid System, and the PWDS. 

NOTE: Although there is an interface with the Unit 1 liquid Waste 
Disposal System, the Unit 1 System will not be used. 1n 
this respect, Unit 2 will function Independently. Valve 
ALC-V169 shall remain locked closed (unless transferring 
-;o.ater from either CC-T-1 or CC-T-2 to the "8" Spent Fuel 
Pool) and a spectacle flange 1s installed downstream of 
valve ALC-V169 at the transition bet�een Unit 1 and Un1t 2 
liquid radwaste systems. 

1.3 System Design Requirements 

1.3.1 Process System Design Requirements 

1.3.1.1 The 1on exchange process line pipe size is 
nominally 2" schedule 40, based upon the EPICOR I I  
System flow rate o f  10-30 gpm. Other line sizes 
are based on service requirements and function, 
such as service air, demineralized water, 
recirculation and sampling. 

1.3. 1.2 Pumps ALC-P-1 through 4 have hose connections and 
are provided with drip trays to collect leakage. 
Drip trays have nozzles as close to the bottom of 
the tray as possible and are served by flexible 
tubing which leads to the nearest floor or 
equipment drain using the floor slope to induce 
flow. This tubing is placed well do� into the 
floor drain. 

1 . 3 . 1 . 3  Remote system operations are directed and 
controlled from outside of the CCB from the TV 
Monitor and Control Building. This area is 
provided with remote closed circuit te 1 ev is ion 
monitoring of the operating areas inside and 
outside the CCB. 
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1. 3. 1. 4 Process instrumentation- consists of pH and 
conductivity monitors. Resin bed radiation 
levels, process line radiation levels, process 
flow rates, process totalizers. and 
tank/demineralizer levels are also monitored. 
Accelerometers for pumps ALC-P-1 through 4 are 
provided for equipment protection and an altemate 
method to determine processing flowrates. 

1.3.1. 5 Tne system tank vents are provided with inl ine 
heaters, demister filters, and charcoal filters 
for adsorption of evolved iodine. These units are 
sloped to drain demisted liquids back into the 
system tanks. 

1. 3. 1. 6 liquid waste feed to the system will be drawn from 
the source tank (HWHT, RC8T, SOS-T-1A/8, COT, 
BWST, WOL-T-8A/8, CC-T-2, or CC-T-1) to the first 
EPICOR II pump (ALC-P-1). 

1.3. 1.7 The EPICOR II System is contained within the CC8 
which was originally designed to meet seismic 
criteria per Zone 1 of the building code. The 
EPICOR II System and major components when 
constructed were considered to be non-Quality 
Control (QC) scope; however, the system has since 
been reclassified Important to Safety (ITS), in QC 
scope. 

1. 3. 1. 8 All system piping is welded stainless steel except 
for air piping which is welded carbon steel or 
copper tubing. Instrument tubing systems are 316 
SS tubing and are made up using compression 
fittings. The process system piping is rated at 
150 lbs. and is designed, installed and inspected 
in accordance with ANSI 831. 1 (Power Piping). 

NOTE: flanged and screwed connections are used as 
necessary on certain components. 

1. 3. 1. 9 Capability is provided to obtain a representative 
sample of CC-T-1 and CC-T-2, and the effluents of 
demineralizers ALC-F-1, ALC-k-1 and ALC-k-2, while 
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in a low radiation area in accordance with 
Regu 1 a tory Guide 1. 21. Repre�entat i ve �amp 1 i ng 
for either CC-T-1 or CC-1-2 is here defined as 
"after recirculating the tank contents for three 
volume changes". Also, the sample line for �ither 
CC-T-1 or CC-T-2 is purged to the sample sink for 
five line volumes prior to drawing the sample, and 
for demineralizers ALC-F-1, ALC-K-1 and ALC-K-2, 
the sample 1 ines are flushed for a minimum of 
three (3) minutes prior to drawing the sample. 

NOTE: Oemineralizer 
demineralizer, 
demineral izers 
respectively. 

ALC-F-1 
followed 

ALC-K-1 

is the first 
in series by 
and ALC-K-2, 

\.3. 1.10 The building sump is a covered sump. 

1.3.1.11 System blowdown air and d�ineralized water lines 
are provided with individual check valves ALC-V060 
through V079 to minimize contamination of these 
systems. 

1.3.1.12 The demineralized water supply header is provided 
with demineralized water from THI Unit 2 in the 
range of 80-130 psig to meet EPlCOR II 
requirements. 

1. 3.1. 13 The system air supply header is provided with a 
pressure regulator operating in the range of 80-90 
psig, and a moisture separator. An air oiler, and 
an anti-freeze injector are provided for the 
portion of the system air header servicing the 
EPICOR II pumps. The Plant Service Air System is 
the normal air supply. 

1.3.1.14 If st �ling indicates that the processed water is 
within limits for usage, the contents of CC-T-2 
may be routed to one of the following: the THI 
Unit 2 Liquid Waste Disposal System, the Spent 
Fuel Storage Pools, the PWSTs, the BWST or CC-T-1. 
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1 . 3 . 1 . 15 A l l  system overfl� l ines d ischarge to the CCB 
sump. Al l floor dra i ns a lso  d i scharge to the 
sump. The water col l ected in the sump i s  staged 
in CC-T-1 by the sump pump for recycl e  through the 
c leanup system or i t  i s  drawn and processed 
d i rectl y  through the EPICOR I I  System v i a  exi st i ng 
valves and piping.  

1 . 3 . 1 .16 S i nce the elevation of the d i scharge nozzl e  of 
CC-T-2 and the CCB f l oor were fixed prior to 
design and construction of EPI(OR I I. the 
hydraul ic design for drai n i ng CC-T-2 i s  not 
adequate for complete dra in ing of the tank . 
However. the system was designed to fac i l i tate 
dra in ing to the maximum extent possible .  F i nal  
dra in ing of CC-T-2 is  accompl i shed w i th the manual 
dra i n  l ine (val ves ALC-V131 and V132) . 

1 . 3 . 1 . 17 Three res i n  traps are instal l ed downstream of the 
demineral i zers. 

1 . 3 . 1 . 18 A ten micron (nominal ly rated) or f i ner cartridge 
f i lter (ALC-F-5) i s  i nstal l ed downstream of the 
three resi n  traps. 

1 . 3 . 1 . 19 The system has personnel shielding on various 
components to reduce the radiat ion l evel s i n  the 
operating areas of the bui ld i ng .  

1 . 3 . 1 .20 A resi n  trap i s  i nsta l l ed on the outlet from the 
l i ners ' overflow l ine to prevent resi n  carryover 
into the sump. 

1 . 3 . 2  Material Hand l i ng Design Requi rements 

1 . 3 . 2 . 1  Normal operation of the EPICOR I I  System i s  by 
remote methods. 

1 .3 .2 . 2  Deminera l i zed water and service ai r connections 
are provided to flush and blowdown the ent i re 
system or portions of i t  to al l ow system 
maintenance. 

-12- Revis ion 10 
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1 . 3 . 2 . 3  Four (4) feet high by four (4) feet i n  d ic1111eter 
(4x4) 1 iners or hi�� int!grity contai ner ('iiC) 
demineral i zers with an ad�pter l i ft ring attached 
may be removed from the bui ld ing by making use of 
the transfer bel l designed for this purpose . The 
transfer bel l  i s  pos i t ioned over the rad i oactive 
l iner; the shield doors on the bottom of the bel l 
are opened and the l iner i s  drawn up into the 
be 1 1 .  The doors are c 1 osed and the be 1 1  is  
carried, by tht crane, to  the truck which may have 
a concrete shield vessel for i solating the bel l  
during transportation to the staging fac i l i ty .  
Moni toring of the area i s  carried on during these 
activ i t ies to assure the safety of personnel .  
Another l iner i s  pos i t i oned i n  the vacated space. 
Shi e l d i ng ,  process l i nes,  and l evel 
instrumentati on are reposi t ioned and the unit i s  
returned t o  service. 

NOTE: The shielded transfer bel l is no longer 
routinely used and wi l l  only be used i f  
operat i on of the system results  i n  
radiation levels from the demi neral i zers 
exceeding l i m its  for unshi e lded hand l i ng .  

1 . 3 .2 . 4  S i x  (6)  feet high by sh (6) feet i n  d i c1111eter 
(6x6) 1 iners and 1 ight ly loaded 4x4 1 iners are 
handled in and out of the bu i lding wi thout 
shielding.  This  i s  accomp l i shed by remote 
operat ion and by estab l i shing appropriate barriers 
l i m i t ing the approach of personnel to the handl i ng 
operation. Spent resi n  containers are 1 i fted 
directly from within substantia l  shielding 
barriers i n  the CCB and deposi ted d i rect l y  i n  the 
transfer cask on the unmanned truck located 
i mmediately outside the bui l ding, or l oaded 
unshi e lded on a transport truck depending on the 
l iner's radiat ion leve l s .  
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1 . 3 . 3  Atr Handl ing Des i gn R�qui rernents 

1.3 .3 . 1  A venti l ation fan i s  prov ided to maintai n  the CCB 
at a negativ� pressure. 

1 .3 . 3 . 2  The HSA ·fi ltration un1t 1s des1gned to meet the 
requi r�nts of NRC Regul atory Guide 1 . 140. 

1 .3 . 3 . 3  The lllOi sture separator i s  provided to remove water 
vapor droplets from the a i r .  

1 .3 . 3 .4 An e lectric heater is prov i ded w i th i n  the 1'1SA 
f i l tration unit to lo�r relat i ve hum i d i ty (RH) to 
30\ with 100\ RH in let a i r .  

1 .3 . 3 . 5  The pref i l ter has a n  average atmospheric a i r  
strain efficiency o f  85%. 

1 . 3 . 3 . 6  The two HEPA f i lter banks are OO P  tested i n  place 
to assure an eff i c i ency of 99.95� for remov i ng 0 . 3  
micron partic les .  

2 . 0  DETAILED DESCRI PTION OF THE SYSTEM 

2 .  1 Components 

2 . 1 . 1  EPICOR I I  Pumps ALC-P-1 through 4 {See Table 1) 

Pumps ALC-P-1 through 4 are a i r-dri ven, pos i t i ve 
d isplacement pumps with a capac i ty of 10 gpm to 120 gpm. 
Each pump is equipped with a pulsation dampener in the 
process outlet. 

These pumps are uti l i zed in the system to c i rcul ate the 
l i qu i d  through the deminera l i zers. The hoses furnished for 
the flexible connections to the pumps , f ilters , 
deminera l i zers , and traps have a design pressure of 100 ps i .  

A i r  suppl ied to the pumps passes through an a i r  oi ler and 
an anti-freeze i njector to a valve mani fold .  Pump speed and 
capaci ty wi l l  be varied by the EPICOR II operator to achieve 
the desi red flow through the radwaste process system. Pump 
speed i s  control l ed by throttl i ng the drive a i r  at the Fava 
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Control Panel.  OemineraHzed water and oil free air 
connections are provided on the suction and discharge side 
of each pump for f lushing and blowdown purposes .  Pump noise 
and vibration monitors are present for pumps AlC-P-1 through 
4 and have a read-out on panel ALC-PNL-2 i n  the TV Honitor 
and Control Building. 

2 . 1 .2 Transfer Pump ALC-P-5 (See Table 2) 

Transfer pump ALC-P-5 i s  a single  stage horizontal 
centrifugal pump with a capacity of 200 gpm at 100' head. 
The pump motor is rated at 10 HP and is p�red from HCC 
2-33A in the TV Monitor and Control Bui l d i ng. The pump is 
control led by push buttons for START/STOP from HCC 2-33A, 
a hand selector switch for l ow  level control of either 
CC-T-1 or CC-T-2 from the panel ALC-PNL-1 in the TV Monitor 
and Control Bui l d i ng and level switches in panel ALC-PNL-1 
for CC-T-1 and CC-T-2. The level switches receive their 
signals  from level transmitters ALC-LT-1 and ALC-LT-2 at 
CC-T- 1 and CC-T-2, respectively.  cc-r-1· and CC-T-2 a l so 
have h i gh level cutouts to transfer pump ALC-P-5. 

Demineralized water is suppl ied to the pump mechanica l  seal 
from a solenoid operated va lve ALC-V136 control led from the 
pump motor starting circui t .  When the motor starts , the 
va lve opens .  The seal water f l ow  rate i s  ma i ntained at 1-2 
gpm by throttling va lve ALC-V134 when seal water i njection 
i s  required . Seal water inject i on i s  only required if the 
pump i s  handling water which contains greater than 7000 ppm 
boron. 

I f  the pump handles c lean water, it i s  acceptable to a l low 
the mechanica l  seal to be l ubricated through the p•Jmp's 
i nternal passages. As long as the water has passed through 
filter ALC-F-5, the water i s  c l ean enough ( f rom a grit 
standpoint) to l ubricate the mechanica l  seal . Thu s ,  as l ong 
as f i l ter ALC-F-5 i s  i n  use, the demineral ized seal water 
can be turned off with valve ALC-V134 to reduce the total 
volume of processed water or radwaste. 

Thi s pump i s  used to transfer water from e ither CC-T-1 or 
CC-T-2 . I t  i s  a l so used to transfer water from CC-T-2 to 
CC-T- 1 .  
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Furthermore, this pump may be used for rec i rculating and 
sampl i ng the contents of CC-T-2 or CC-T- 1 .  {Rec i rculation 
of cc-T - 1  may a 1 so be accomp 1 i shed using ALC-P-1 1 . ) The 
sample connection terminates at the sample system s i n k .  The 
pump i s  provided with a di scharge pressure gauge, and a f low 
element on  the di scharge l ine to  Units  No .  1 and No . 2 ,  the 
Spent Fuel Poo l s ,  the PWSTs and the truck fi 11 station. 
Remote indication of f low (ALC-fl-2) and a flow tota l i zer 
(ALC-FQ-2) are located on panel ALC-PNL-1 .  

To protect the pump from operating at shutoff or low flow, 
it  i s  provided with a sol,.noid-operated minimum f low control 
valve ALC-V291 . The minimum flow l ine branches to both 
CC-T-1 and CC-T-2; the d i rection of the flow i s  to the tank 
from which the water originates. The operation of the 
minimum f low control valve is  automat i c ,  a lthough manual 
control i s  provided as wel l .  Automatic  control i s  provided 
by di fferenti a l  pressure switch ALC-OPS-1 .  The swi tch 
measures the f l ow through the pump i n  terms of AP across the 
equipment. When the f low i s  less than 40 gpm, the minimum 
f low control valve opens and wi l l  remai n  open unt i l  the f low 
has increased to approx imately 90 gpm, at which t ime i t  wi l l  
c lose.  Manual control permits the openi ng and closing of 
the valve at any t i me .  

2 . 1 . 3  ALC-P-9 (See Table 3) 

This pump provides water from CC-T-1 to the PWOS evaporator. 
It i s  located i n  the CCB, underneath CC-T-1 .  D ischarge 
piping from this pump crosses the CCB, the yard, runs down 
the Unit 1/2 corridor and i nto the Evaporator Bui lding.  The 
design f lowrate of this  pump i s  5 to 7 gpm. 

2 . 1 . 4  ALC-P-10 (See Table 3) 

This  pump di scharges water from the Pn�$ evaporator to 
CC-T-1 for storage. Normal ly,  this water is d isti l l ate 
water; however, f lush water or other water may be 
transferred . This pump draws i ts suction from ALC-T-3 , a 
smal l storage tank i n  the Uni t  1/2 corridor. The d ischarge 
pi ping runs down the corridor, across the yard, and i nto the 
CCB, where i t  t ies i nto the ALC-P-5 di scharge p ip ing routed 
to CC-T-1 . 
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Nonna l l y  this pump' s  operation in control l ed by a level 
control ler in ALC-T-3 . When ALC-T-3 is ful l ,  the pump 
operates; when ALC-T-3 reaches · low level , the pump stops . 
A handswitch in the Unit 1/2 corridor a l l ows manual 
operation of the pump as wel l .  

The design flowrate of this pump is 5 to 7 gpm. 

2 . 1 .  5 ALC-P-1 1  (See Tab 1 e 4) 

This single stage centrifugal pump provides the ability to 
recirculate CC-T-1 .  (This operation was at one time 
perfonned by ALC-P-5. At this time, ALC-P-5 recircul ates 
CC-T-2 while ALC-P-1 1  recircul ates CC-T-1.  The use of 
separate pumps and piping to recircul ate these tanks 
prevents their contents from mixing) . 

A sample line is provided on the discharge of the pump. 
This sample line is routed to the CCB Sample Sink. 

ALC-P- 1 1  is located beneath CC-T- 1 .  It takes i ts suction 
on the tank discharge pipe at the bottom of the tank and 
discharges into a penetration at the top of the tank . 

2 . 1 . 6  Oemineralizer ALC-F-1 (See Table  6 )  

This first stage demineralizer (a lso referred to  as  a 
" 1  i ner") is genera 1 1  y used to remove sod i urn, other 
non-radioactive chemical s ,  and l ow concentrations of 
radioactive isotopes. This demineral izer is either a 4x4 
or 6x6 carbon steel liner. 

Should conditions require gross cesium and strontium 
removal , a stainless steel HIC  l oaded with zeolite resins 
is pl aced in the first position to act as a roughing fil ter. 
This mode of operation precl udes the need for SOS; thus, SDS 
has been pl aced out of service . The H IC  is similar in size 
to the carbon steel 4x4 l iner; the major difference in 
design being the material s  used during fabrication of each 
type. H I C  demineral izers are constructed of a very high 
grade stainless steel , enabling the container to meet the 
burial limits of C l ass B or C l ass C waste. 
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In a l l  cases (4x4, 6x6, or HIC l iners) , the top of the l i ner 
has four (4) quick  d i sconnect (QO) f i t t i ngs: an i n l et (pump 
d ischarge) , an outlet (pump suction) , a combination 
vent/overflow, and an a i r  type QO f itt ing for the l evel 
bubbler tube. As a means of backup level i nd icator, a 
threaded level conductiv ity probe a l so penetrates the l iner 
top. 

An a i r  connection i s  providJd at the top of the 6x6 l i ner 
to a l low remova l  of tl.e � lug from the top of the false 
bottom after f inal dewatering. The false bottom is  f i l led 
with an approved sorbent to absorb water that may tend to 
accumul ate. The false bottom is  not requi red because the 
water volume absorbed i s  less than the 0 . 5% 1 im it  for 
sha l l ow 1 and buri a 1. A manway w i th approx imately a 20" 
d iameter opening i s  i nstal led on top of the l iner. 

The i nlet n i pple i s  connected to a ful l  d i spersion mani fold  
in  the top of the l iner. The outlet n i pple  (pump suction 
l ine) connects to a s ingle l ayer f i l ter mani fold  whi c h  is 
l ocated at the bottom of the 1 iner • .  

The level probe or bubbler system mai ntains water l evel 
between 4" and 6" from the top of the l iner by openi ng and 
c l os i ng solenoid val ve ALC-V185 on the a i r  supply to pump 
ALC-P-1, which i s  supplying the water; starti ng the pump on 
low l evel and stopping the pump and c l os ing val ves ALC-V043 
or ALC-V242 on high l evel . On Hi Hi level 4 "  from the 1 i ne.
top, an audib le  a l arm i s  sounded at the EPICOR I I  Moni toring 
Console,  located in the TV Moni tor and Control Bui l di ng ,  
valve ALC-V255 c loses, and the pump motor operated valve 
c l oses . The EPICOR I I  operator may select e i ther a i r  
bubbler or conduc t i v i ty level control on the Fava Control 
Panel l ocated i n  the TV Mon i tor and Control Bui ld ing. 

The demineral izer i s  vented , v i a  hose connect i ons,  to a 2" 
vent header which l eads i nto the top of CC-T-1 . 

A tee i s  provided in this  vent l i ne for a hose connection 
to a common header which discharges to the CCB sump. The 
l ine i s  provided as a deminera l i zer overflow l ine and 
demineral i zer overpressure protection.  A l oop seal is  
prov ided to  ensure that a l l  l iner gases are routed to  CC-T-1 
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and i ts vent f i l ters , rather than di rectly into the CCB. 
A level switch (ALC-LS-21}  i s  insta l l ed in the loop seal for 
i ndication of flow in the header and provides an a l arm at 
panel ALC-PNL-1 in the TV Moni tor and Control Bui l d ing. 

The shielding i n  the ALC-F-1 pos i t i on cons ists of a 5 1/8" 
thick, square lead brick wal l  (3 1/8" thick on south s ide) 
plus a 1/2" of shield-supporting steel . Radiat ion moni tors 
(ALC-RM-1 and 2) are located inside this shield 180 degrees 
apart at di fferent elevations to moni tor accumul ated 
radiation level s  i n  the demineral izer. When the H I C  i s  
instal l ed ,  a concrete shield (cu lvert) wi l l  provide 
addit ional shielding and a pl ace to land the transfer bel l  
whi le  removing the spent HIC.  

To avoid breakthrough of sodium to the second l i ner when 
deminera l i zer ALC-F-1 i s  organica l ly loaded, the batch s ize  
through demineral i zer ALC-F-1 is  l imi ted . 

I f  a H I C  i s  i n  service i n  the ALC-F-1 pos it i on ,  act i v i ty 
breakthrough wi l l  be l imited through batch s ize or by the 
act i v i ty as measured by radiation moni tor ALC-RM-7,  
insta l l ed at the influent header of demineral i zrr ALC-K-1 .  
The second l iner wi 1 1  then normal ly be organi cal ly loaded 
for sodium removal . 

I f  the water source i s  very low i n  cesium and strontium, but 
sti l l  requi res further pol ishing ( i .e . ,  recycle  process i ng 
of ei ther CC-T-1 or CC-T-2) , a jumper hose may bypass the 
HlC demineral izer in the ALC-F-1  posi t i on. I n  this  
configuration, the fi rst l i ner i n  the series wi l l  be 
demineral i zer ALC-K-1 fol lowed by demineral izer ALC-K-2 
( i .e. , two l i ners versus three) . Process i ng relatively 
cl ean water wi l l  rinse cesium and/or strontium act i v i ty off 
of the HIC zeo l i tes on to the downstream ALC-K-1 
demineral izer. Th i s  is the purpose of the "BYPASS" mode. 
Refer to Section 2 . 1 .23 for detai l s  regarding demineral i zer 
level contro l s .  Refer to Sections 3 . 4 . 2  and 3.4.3 regarding 
operations and systems that prepare a H IC/demineral i zer for 
shipping and buri a l .  

Remote i ndication i s  provi ded on the c l eanup panel ALC-PNL-1 
for radi ation monitors ALC-RM-1 and 2 .  During system 
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operation, radiation levels as indicated on rddiation 
monitors ALC-RH-1 and 2 should not be allowed to exceed 
R/hr. 

2 . 1 . 7 Demineralizers ALC-K-1 and ALC-K-2 (See Table 6)  

Two demineralizers are instal led in series with 
demineralizer ALC-F-1 to further remove radioactivity from 
the waste l iquid and polish the effluent . 

Demineralizer ALC-K-1 is either a 4x4 or 6x6 liner or a 
polyethy l ene HIC  and is primarily used to reduce the 
activity level of the process fl uid through ion �xchange and 
fil tering . For this reason , the anticipated activity levels 
are high and the shielding around demineralizer ALC-K-1 is 
identical to shielding around demineralizer ALC-F-1 when 
demineralizer ALC-F-1 is a 6x6 l iner. 

Demineralizer ALC-K-2 is either a 4x4 or 6x6 l iner and is 
primarily used to polish the effl uent water from 
demineralizer ALC-K-1 and to act as a guard in the event of 
a resin breakthrough from demineralizer ALC-K-1 .  For this · 
reason, the anticipated activity levels in demineral izer 
ALC-K-2 are lower than in demineralizer ALC-K- 1 .  

Each demineralizer has the same external connections as 
demineralizer ALC-F-1 .  The demineralizer resin composition 
and quantity wi 1 1  be detenni ned on the basis of sys tern 
samples and operating data. 

As with demineralizer ALC-F-1 ,  two radiation detectors are 
located at different elevations 180 degrees apart inside the 
lead shield. Remote indication is provided in the TV 
Monitor and Control Building on panel AlC-PNl-1 .  During 
system operation, radiation l evel s  on indicators ALC-RHI-3 
and 4 for demineralizer ALC-K-1 ,  should not be a l l owed to 
exceed 1 R/hr. Radiation level s  on indicators ALC-RHI-5 and 
6 for demineralizer ALC-K-2, shoul d  not be a l l owed to exceed 
1R/hr. 
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2 .1.8  Misce l laneous Waste Hold-up Tank WDL-T-2 (See Table 7 )  

The HWHT which has a capaci ty o f  19,518 gal lons , can recei ve 
l iqu i d  from the fol lowing sources:  

a .  Auxi l iary Bui ld ing Sump Tank 

b. Neutra l i zer Tanks 

c .  Contaminated Drain  Tanks 

d. Reactor Bui lding Sump 

e .  Deborat i ng Demineral izer back wash out let 

f.  Fuel Storage Pool Submers ible Pump Discharge 

g .  Demineral ized Water System 

h .  Condensate Pol i sher Sump 

i .  Water Treatment Sump 

j .  Reactor Coolant Bleed Tanks 

k. Concentrated Waste Storage Tank 

The tank a lso  has connect i ons to the HWHT pump suction, 
rec i rculat ion capabi l i ty, a caust ic  and sulphuric  acid 
inlet , two n i t rogen inlets, a vent , a gas sample connecti on 
and a rel ief valve. The tank i s  norma l l y  n i t rogen 
bl anketed, but may be vented to the Radwaste Di sposal-Gas 
(WDG) System. To prevent acid splashing on the inner tank 
wal l s ,  the inlet piping extends eight (8) feet into the 
tank. The di ameter of the tank is 10 '-9 1/4" . The HWHT i s  
located i n  the Aux i l i ary Bui ld ing a t  elevation 305 ' .  

A tee connection is· insta l l ed in pl ace of the suction l ine 
strainer, WDL-U202B, on the HWHT pump (WDL-P-6B) suction 
l ine. Connected to this tee is  a 2" 1 ine which may supply 
the 1 iquid from the HWHT to the suction s i de of pump 
ALC-P- 1 .  An al ternate connection from the di scharge s ide 
of the MWHT pump to EPICOR may a l so be used to supply 

-21- Rev i s ion 10 



so 3526-004 

EPICOR. A 4" guard p ipe wi th a combinat ion of lead and 
concrete shielding encloses the piping run from the 
Auxi l iary Bu i l ding corridor to the CCB penetration. The 
guard p ipe i s  open to the atmosphere of the CCB, which i s  
under a s l i ght negat i ve pressure. 

2 . 1 . 9  C l ean Water Rece i v ing Tank CC-T-2 (See Table 8) 

CC-T-2 is  a stainless steel atmospheric pressure tank with 
a capac i ty of 133,689 gal lons located i n  the CCB. CC-T-2 
receives the processed l i qu i d  from the d i scharge of pump 
ALC-P-4 v i a ,  in order, three res in traps, a fi Iter, 
conducti v i ty cel l ,  pH meter, and an i n let 
flowmeter/total izer. 

An overflow l ine with a loop seal is provided near the top 
of CC-T-2. A deminera l i zed water supply is provided to f i l l  
or f l ush the loop sea l .  A suction l i ne from transfer pump 
ALC-P-5 penetrates the CC-T-2 skirt  and connects to the 
bottom of CC-T-2. A connection on the top of CC-T-2 is a l so 
provided for the transfer pump rec i rculation 1 ine, a feature 
that enhances mixing of the contents.· Level indicat ion and 
h igh level a l arm are prov ided on panel ALC-0NL-l. A future 
xenon hold-up tank connection is provided on the vent l ine. 
A 2" deminera l ized water l ine is a lso provi ded on top of 
CC-T-2 for whenever l arge quant i t ies of demineral i zed water 
are requi red in CC-T-2. This  wou l d  include preoperational 
testing or tank cleanup. A dra i n  l ine is provided off 
transfer pump ALC-P-5 suction piping to drain  the suction 
piping and the remaining water in CC-T-2 that the transfer 
pump cannot drain .  

CC-T -2  has a 2" vent 1i  ne exhaust i ng to  the CCB through a 
two-stage demister fi l ter. The f i rst stage consi sts of two 
moisture separators and a HEPA f i l ter. The second stage 
cons i s ts of two charcoal fi l ters and a HEPA f i l ter.  A 
norma l l y  energi zed heater i n  the common 2" vent 1 i ne i s  
control led from power panel H P  2-33A. 

Processed water i s  stored in CC-T-2 unt i l  a batch i s  
compl eted. A representat i ve sample of the processed water 
can be obtained from the discharge of the transfer pump at 
the sample sink after reci rculating three volumes of CC-T-2 
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and purg i ng the sample  l i nes for f i ve l i ne vol umes before 
drawing the sample.  I f  the sampl e  i nd icates the water 
qual i ty is unsati sfactory, the water can be pumped to CC-T-1 
for temporary storage or routed d i rect ly  back i nto the 
suction l i ne of pump AlC-P- 1 for reprocess ing through the 
fi l ter and demineral i zers unt i l  the qua l i ty i s  acceptable 
for d i scharge to the p lant or storage tanks. If  sampl i ng 
i ndicates that the contents of CC-T-2 are sati sfactory, the 
water i s  pumped normal ly i nto one of the fol l owing: the THI 
Un i t  2 liquid  Waste D isposal System, the Spent Fuel Storage 
Pools, the BWST, or the PWSTs; however, the water may be 
stored i n  CC-T-1, i f  des i red. CC-T-1 i s  fl ushed c l ean with 
deminera l i zed water or c l ean processed water before i t  i s  
used for c l ean water storage. 

2. 1. 10 Off-Spec . Water Rece i v i ng/Batch Tank CC-T-1 (See Table 9) 

CC-T-1 is a stainless steel tank w i th a capac i ty of 85,978 
ga l lons designed for ful l  vacuum to 75 ps i g .  For the EPICOR 
I I  System, CC-T-1 i s  operated at atmospheri c  pressure only.  
CC-T-1 can receive the d i scharge from the CC-T-2 transfer 
pump whenever i t  i s  des i red to e i ther recycle the water for 
further process i ng, or store the pur if ied water for future 
d ispos i t i on .  

CC-T-1 i s  p iped to recei ve the d i scharge from the CCB sump 
pump, i f  desi red, but norma l l y  the sump i s  drai ned by a 2" 
suction l i ne to pump AlC-P-1 (see Section 2 . 1 . 12 ) .  A 
suction l i ne at the bottom of CC-T-1 can be l i ned up ei ther 
to pump AlC-P-1 for reprocess i ng the contents of CC-T-1 
through the system, to transfer pump AlC-P-5 for 
rec i rculation and sampl ing, or d ischarge, or to pump AlC-P-
1 1  for rec i rculation and sampl ing.  The rec i rculation l ines 
connect to the top of CC-T-1. 

CC-T-1 i s  vented to the bui l d i ng i n  the same manner as 
CC-T-2 . An overflow .1 ine with a l oop seal i s  prov i ded near 
the top of CC-T-1 .  A demineral ized water supply i s  provi ded 
to the loop sea l .  A connec t i on a t  the top of CC-T-1 
recei ves vents from the pref i l ter, the deminera l i zers and 
the crud f i l ter. level i ndication and h igh l evel a l arm are 
provi ded on panel AlC-PNl- 1 .  A future xenon hol d-up tank 
connection is prov i ded on the vent l i ne .  
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CC-T-1 has a 2" vent 1 ine exhaust i ng to the CCB through a 
two-stage demi ster f i l ter. The f i rst stage cons i sts of two 
moisture separators and a HEPA f i l ter.  The second stage 
cons i sts of two charcoal f i l ters and a HEPA f i l ter. A 
normal ly energi zed heater i n  the COITinon 2" vent 1 i ne i s  
control led from power panel HP 2-33A. 

CC-T-1 i s  p i ped to recei ve water d i scharged from the PWDS 
evaporator. I n  add i t  i on ,  CC-T-1 may be used to provide 
water to the PWDS evaporator by way of ALC-P-g . 

2 . 1. 1 1 ALC-T-3 (See Table 10) 

This  stain less steel tank has a capaci ty of 100 ga l lons and 
i s  des i gned to recei ve water from the PWDS . The tank i s  
located i n  the Uni t 1/2 corridor and provides a suct ion 
volume for pump ALC-P-10 to forward water to CC-T-1 ,  or pump 
PW-P-3 to forward water to the Processed Water Storage 
Tanks. 

A bal l-float level-control ler instai l ed in th is  tank 
norma l l y  controls  the operation of ALC-P-10 or PW-P-3 
(pumping out the tank when level i s  high,  stopping the pump 
when the level i s  l ow) . The overflow from th i s  tank i s  
routed to the Evaporator Bu i l d i ng sump. The tank i s  
operated a t  atmospheric pressure only and i s  pl aced i n  a 
stain l ess steel drip tray to capture any tank leakage. A 
s i ght g l ass i s  provided on the s i de of the tank to a l low a 
v i sual check of water level . 

2 . 1. 12 Chemical C leaning Su i l d i ng Sump 

The CCB sump i s  a stai nless steel l i ned p i t  w i th a capacity 
of 4000 gal lons located in the northwest corner of the CCB. 
A l l leakage from tank overflow, equipment ,  and f l oor dra i ns 
i s  col lected i n  the sump. One sump pump (see Table 1 1 )  i s  
i nstal led to perm i t  the transfer of the l iquid  from the sump 
to CC-T- 1 ,  i f  desi red. The pump i s  a s i ng l e  stage 
centri fugal pump w i th a capacity of 100 gpm. The pump motor 
i s  rated at 20 HP and is control led from a selector switch 
(HAN-OFF-AUTO) located on HCC 2-33A. When in AUTO, the pump 
i s  control led by conducti v i ty type level switch ALC-LS-1 
which starts and stops the pump automatical ly. A H igh  Sump 
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Level Alarn i s  provided on c leanup panel ALC-PNL-1 .  

When in AUTO, the pump i s  started when the water level i n  
the sump reaches a level that i s  48 1/4 inches below the 
face of the pump mounting.  The pump stops when the level 
of water �as been lowered to a level that is 90 3/8 inches 
below the pump face. The h igh level alarm is actuated when 
the water level reaches 36 1/4 inches below the face of the 
pump mount ing. The volume of water removed f rom pump START 
to pump STOP i s  approx imately 1600 ga l lons. There � s  a l so 
a volume of nearly 1700 ga l lons above the H i gh Alarm before 
the sump overflows. 

The sump is normal ly drained by a 2" 1 ine provided from the 
sump to a 2" f lushing 1 ine just upstream of i t s  entry into 
the suction l ine of pump ALC-P-1 .  This permi t s  the return 
of the sump water to the EPICOR I I  System di rectly from the 
sump wi thout c i rculating through pump CC-P-2A and CC-T-1 .  
A 3/4" branch connect i on i s  provided i n  this  l ine with quick 
d isconnects attached to perm i t  ready access for f l ush ing 
with deminera l i zed water frcm an outlet downstream of v a l ve 
ALC-V01 5  with a short length of hose. 

2 . 1 . 13 20 Ton Monorai l  Hoi st System (See Table 12) 

A 20 ton hoist is provided for remova l  and repl acement of 
the deminera l izers and other l arge pieces of auxi l iary 
equipment in and out of the bui l ding. It i s  mounted on the 
monora i l  which extends from the north s i de of the CCB above 
the res in traps through the south end of the bu i l d ing, 
extending 18' outside of the bu i l d ing over the cask loading 
area. 

In order to minimize the radiation exposure to personnel 
during demineral izer removal ,  the hoi s t  i s  operated remotely 
using a remote pendant operati.ng stat ion in the TV Moni tor 
and Control Bui lding.  Remote operation is a i ded through the 
use of a c l osed c i rcui t TV (CCTV) system with s i x  cameras. 
The pendant has s i x  pushbuttons for trol l ey and hoist 
operat ion - one START, one STOP, two for north/south 
movement of the s i ng l e  speed tro l l ey ,  and two for the hoi s t  
Quad-Speed Control System which are, a 4-step button for 
creep, low, medium and h igh speed RAISE. and a 4-step button 
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for creep, low, medium and h igh speed LOWER. 

There i s  a l so a local monorai l  ho ist  pendant located on the 
CCB operating floor. This pendant i s  used for performing 
operat i ons where there is l i t t l e  radiation exposure, such 
as bringing a new l iner of resi n  i nto the bui l ding.  

To aid pos i t ioning of the hoi s t  remotely for demineral i zer 
replacement, the monorai l  has v i s ible target markings above 
the dcmineral i zers and i n  the cask loading area, al l of 
which can be v i ewed wi th the TV cameras. 

2 . 1. 14 Res in  F i l ters ALC-F-4A, B and C (See Table 5 )  

Three resin fi l ters ( i . e . ,  traps) are provided downstream 
of pump ALC-P-4 to prevent res i n  f i nes from entering CC-T-2. 
If any f i l ter 's  contact radiation level reaches 250 mR/hr 
(on any part of the fi l ter), the system must be shutdown and 
the fi l ter replaced. Four s i des of the f i l ters are shielded 
by 8" thick sol i d  concrete blocks. The top i s  shielded with 
1/2 i nch of l ead. 

2 . 1 . 15 Crud F i l ter ALC-F-5 (See Table 5 )  

A ten micron (nominal ly rated) or f i ner f i l ter wi th 
isolation valves is  provided between the res i n  f i l ter and 
CC-T-2. The primary purpose of this f i l ter is to e l i mi nate 
most part iculates present in the processed water. A vent 
l ine connected to CC-T-1 and a dra i n  l ine to the f l oor dra i n  
system i s  provided for dra i n i ng the f i l ter housing pdor to 
inserting or remov ing a fi l ter cartridge. The fi l ter is 
shielded by 3 1/8" lead bricks on three s i des,  and by a 
concrete wal l on the fourth s ide.  

During removal of the fi l ter, it  is  handled as radioac t i ve 
material . The f i l ter i s  replaced whenever the contact 
radiation level reaches 250 mR/hr or when the pressure drop 
reduces the process flowrate below an acceptable value.  A 
speci a l  lever i s  provided to aid  in  remova l  of the f i l ter 
cartridge. 
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2 . 1 . 16 Vent i l at ion Heat ing Unit  and Moisture Separator 

Heat i ng unit  ALC-E-H1 (see Table 13) i s  mounted on the i n let 
of the f i l tration unit  at e levation 304 ' and cons i sts of a 
moisture separator (ALC-E-F1 )  and a 60 KW 480 vol t ,  3 phase 
heater. The heater i s  powered from MCC 2-33A. 

2 . 1 . 17 Vent i l ation F i l ter Uni t 

The f i l ter unit  cons i sts  of a s ingle hou s i ng cont a i n ing,  i n  
order: a prefi l ter (ALC-E-F2) (not used ) ,  a HEPA f i l ter 
(ALC-E-F3) ,  charcoal f i l ter beds (ALC-E-F4) and a f i nal  HEPA 
f i l ter (ALC-E-FS) .  A manual ly actuated f i re p;otect ion 
water supply i s  provided for the charcoal beds . 

2 . 1 . 18 Vent i l at ion Fan Assembly (See Tab l e  13) 

Fan assembly ALC-E-1 is a 30HP, 460 vol t ,  3 phase, 60 cyc l e ,  
rad i a l  f l ow centrifugal unit w i th a capacity o f  8000 cfm. 
This fan, powered from MCC 2-33A, i s  mounted on the outlet 
of the f i l ter unit and d i scharges the vent i l at i on exhaust 
through ducting (monitored by a rad i at ion detector) and out 
through the roof .  

2 . 1 . 19 Vent i l at ion Radiation Moni tor ALC-RMI-18 (See Tabl e  13) 

This  rad iat ion mon i tor samples a i r  in the fan d i scharge l ine 
i sokinet ica l l y  at a rate of 4 cfm to prov ide l ocal (at 
moni t:>r) and remote i ndication (on panel ALC-PNL-1 )  of 
d i scharge part icul ate and noble gas act i v i ty level s .  Remote 
i ndication of these parameters i s  recorded on a str ip  ch�rt 
recorder. The moni tor wi l l  prov ide an a larm at a rad iat ion 
level of 4 . 1 1E-2 pCi part icul ate or 3 .81E-4 pCi/cc noble gas 
act i v i ty on the panel in the TV Mon i tor and Control 
Bui ld ing.  Thi s radiation moni tor i s  powered from HCC 2-33A. 
A spl i tter block has ·been provided in the l i ne to the 
rad iat ion moni tor to provide a means of taking grab samples 
as may be requ i red. 
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2 . 1 .20 Vent1 l at ion Weatherproof Enclosure 

The weatherproof enclosure is located at grade level and 
houses the components d iscussed in Sections 2 . 1 . 16 through 
2 . 1 . 19.  

2 . 1 . 2 1  Chemical C leaning Bu i l d i ng Rad iation Monitors 

Four area rad ial ion mon i tors {ALC-RH-6 through 1 1 )  are 
provided i n  the CCB. These radiation moni tors are provided 
wi th remote i ndication on the radi ation moni toring panel 
ALC-PNL-1 i n  the TV Monitor and Control Bu i l d i ng .  The 
moni tors prov ide a common al arm at a h igh radiation level 
and moni tor fai lure on panel ALC-PNL-1 .  These radiation 
moni tors are provided for operator informati on .  

2 . 1 .22 Closed Ci rcu i t  TV System 

A CCTV system is  prov ided to a i d  i n  remote handl i ng of the 
demineral izers and to a i d  i n  system surve i l l ance during 
operation.  The system cons ists of  seven TV cameras 
strategical ly  located i n  the CCB. The TV moni tors and 
necessary controls are mounted on the TV Moni tor Console 
located in the TV Moni tor and Control Bui l ding.  

Camera No.  1 i s  mounted on the monorai l  support structure 
outside the CCB to a l l ow v iewing of the prefi l ter or 
deminera l i zer whi l e  being loaded i nto the transfer cas k .  
Camera No. 2 i s  mounted d i rectly on the 20 ton hoist and 
provides a d i rect v i ew of the monorai 1 .  Target markings 
which can be v iewed with this camera are provi ded on the 
monorai l  to a i d  in the posi t i oning of the hois t .  Camera 
No. 3 has a PAN-TI LT control and is mounted to prov ide a 
v iew of demineral izer ALC-K-2 for remote hand! ing. The 
PAN-TI LT control a l l ows remote movement of the camera to 
perm i t  scanning a l arge area of the CCB for survei l l ance 
during system operation.  Cameras No. 4 and No. 5 prov ide 
a v iew of the top area of deminera l izers ALC-F-1 and ALC-K-1 
to a i d  i n  remote handl i ng of these casks and to prov ide a 
survei l l ance capabi l i ty for these casks during operation of 
the system. Camera No. 6 is mounted to prov ide a v i ew of 
the pumps ALC-P-1 through 4 .  This  camera provides the 
operator with a remote survei l l ance capaci ty for v i ewing 
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this area of the bu i ld ing during system operation.  Camera 
No. 7 has a PAN-TILT control and is mounted on the west wal l  
t;etween demineral izers ALC-K-1 and ALC-K-2 to provide remote 
moni toring of potential  leak areas. 

2 . 1 .23 Major System Val ves 

Inlet Isol ation Va lve ALC-V043 

One stai nless steel , 2", 120V motor-operated ba l l  va l ve i s  
instal led on the inlet l ine from the source tank to the 
EPICOR I I  System. The valve i s  powered from the 120/208V 
power panel HP 2-33A and control led by a handswi tch located 
on HCC 2-33A, Compartment 30 and a prefi l ter level probe . 
Valve pos i t ion and control power ava i l abi l i ty indications 
are provi ded by red , green and white indicat i ng l ights a lso 
located on Compartment 30. The three 1 ights wi 1 I be on 
whi le the va l ve i s  in  an intermedi ate posit ion .  The v a l ve 
i s  provided wi th a manual override for "close" operation 
only. Valve ALC-V043 is interlocked wi th va l ve ALC-V242 to 
assure that only one of these two valves can be OPEN at a 
t ime.  Valve ALC-V043 is a l so interlocked with the l evel 
moni tor of demineral izers ALC-F-1 and ALC-K-1 .  The v a l ve 
closes automat ica l ly when a h igh level occurs i n  the 
contro 1 1  i ng demi nera l i zer, to prevent overfi l l ing of the 
vessel . The choice of the control l ing deminera l i zer is  
dictated by the configuration of the processing train 
through selector switch ALC-SS-1 (F-1  ON L I NE or F-1 
BYPASSED) .  If demineral izer ALC-F-1 is in the processing 
tra i n ,  i ts level contro l l er wi l l  control valve ALC-V043 ;  if 
demineral i zer ALC-F-1 is bypassed, control of valve ALC-V043 
i s  transferred to demi neral i zer ALC-K-1 level control ler. 

Service Air Regul ator Va l ve ALC-Vl09 

One 3" pressure regu l at i ng va l ve with a 150 l b .  rat ing at 
120°F is insta l l ed on the service a i r  header supply to the 
EPICOR I I  System to reduce the pressure to 80 psi g .  

Process Supply Line Va l ve ALC-V255 to Demineral i zer ALC-F-1 

One 2" solenoid valve (ALC-V255) with a 150 l b .  rat ing at 
I20°F is  i nsta l led on the l i ne between pump ALC-P-1 and 
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demineral izer ALC-F-1 between manual vdlve!. ALC-V191 c1nd 
ALC-V207.  Valve ALC-V255 i s  normal ly c l osed unless 
energ ized and i s  i nterl ocked to c lose on h igh level i n  
demineral i zer ALC-F- 1 .  Add i t ional ly,  i t  c loses on loss of 
e lectrical power or when the EP ICOR r l System is not 
running.  

Off-Spec .  Water Supply Isolation Val ves ALC-V086 and 
ALC-V242 to Pump ALC-P-1 

One stainless stee l ,  2",  a i r-operated bell i  val ve, ALC-V242, 
is insta l l ed on the supply l ine from CC-T-1 to the suction 
of pump ALC-P- 1 .  The vc1lve a l l ows reprocess i ng of water 
from e i ther CC-T-1 or CC-T-2. The valve i s  powered from the 
1C:0/208V power panel HP 2-33A and control led by a handswi tch 
located on HCC 2-33A, Compartment 3E .  Va lve pos i t ion and 
power ava i l ab i l i ty i ndicat ions funct ion in the same manner 
as for valve ALC-V043. Va lve ALC-V242 i s  i nterlocked w i th 
v a l ve ALC-V043 to assure that only one of these two valves 
can be OPEN at a t ime. Valve ALC-V242 i s  an a i r-operdted 
bal l valve which i s  energ i zed to open. This  v a l ve wi l l  
c lose on loss of power thus avoid ing uncontrol led dra i n i ng 
of ei ther CC-T-1 or CC-T-2. The va lve i s  i nterlocked wi th 
valve ALC-V043 such that only one valve can be opened at a 
t ime to prevent crossflow.  I t  i s  a lso  interlocked w i th the 
level control ler of demineral izers ALC-f-1 and ALC-K- 1 ,  i n  
the same arrangement as valve ALC-V043 . 

Va1ve ALC-V086 i s  a stain less steel, 2", 120V motor-operated 
ba l l  valve which i s  a l so insta l l ed on the out l et l ine of 
CC-T-1 .  I t  i s  control led by a manual handswi tch mounted i n  
HCC 2-33A, compartment 3 E .  By opening valve ALC-V086 and 
c los i ng ALC-V242, c l ean water can be sent from CC-T-1 to the 
suction of transfer pump ALC-P-5 for transfer to the PWSTs 
or other transfer points.  

2 . 1 .24 Sampl e  System 

A sample system i s  prov ided to obta i n  a representative 
sample of CC-T-1 ,  CC-T-2, and the effl uents of 
demineral i zers ALC-F-1,  ALC-K-1 and ALC-K-2 . 
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The samples from the demineral i zers and the sample obtai ned 
from the feed tank are used to determine the i sotopic 
inventory deposi ted on the resin beds. The determination 
i s  made by analyzing the inf luent and effl uent i sotopic 
concentrations, the difference of which is depos i ted on the 
bed. This i nformation is required for shipment of the spent 
containers to the waste di sposal s ite .  

A COI!IIIon col lect ion stat ion shielded by an 8-inch thick 
sol id  block wa l l  is located on the CCB mezzan ine, and is  
provided for control led and safe samp l i ng .  

The col lection stat ion cons ists of indiv i dual sample 
stat i ons for CC-T-1 and CC-T-2; and for demineral i zers 
ALC-F-1,  ALC-K-1, and ALC-K-2; and a sample s i n k .  

The sampl e  s i nk i s  provided with demineral ized water for the 
sink spray header and bottle  washing. The dra i n  from the 
s ink  is routed to the CCB sump. The s ink  i s  a l so provided 
with vent i l at ion which consi sts of a hood and ductwork t i ed 
i nto the CCB vent i l at i on system. 

Rec i rculation of the sample l i nes from demineral izers 
ALC-F- 1 ,  ALC-K-1, and ALC-K-2 back to the suct ion of pump 
ALC-P-2, and the col l ection of sampl es i s  control led by 
solenoid va l ves.  The abi  1 i ty to obta in  grab samples is  
provided i n  the rec i rculation l i ne for f l ow veri ficat ion. 
Pi ping for the sampl e  l ines i s  1/2" stain less steel tuhing 
with compression type connectors. 

NOTE: See Sections 2 . 1 . 9  and 2. 1 . 10 for further 
information on obta in ing a sample from CC-T-1 and 
CC-T-2. 

2 . 1 .25 ALC-F-1 L iner Breakthrough Monitor 

Radiation moni tor ALC-RMI-7 is i nsta l led on the d ischarge 
of demineral i zer ALC-F-1 to moni tor for act i v i ty 
breakthrough on the fi rst demineral izer. The moni tor has 
two al arm setpoints.  The Alert Alarm setpoint is  68,000 cpm 
above background, and the High Alarm setpoint i s  136 ,000 cpm 
above background. 
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2 . 2 . 1 Cleanup System 
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The EP ICOR l l  System is norm�l ly operated and moni tored from 
control panel ALC-PNL-1 located in  the TV Moni tor and 
Control Bu i l d i ng which is  a separate prefabricated bu i !d ing .  
The TV  Mon itor and Control Bu i l d i ng is  adjacent to  the 
northwest corner of the CCB. 

E l ectrical  power i s  suppl ied to the EPICOR I I  System from 
750 KVA Uni t  Substation USS 2-33 located on the mezzanine 
floor at e levat ion 305' in  the southeast corner of the 
Turbine Bu i l di ng for Uni t 2. USS 2-33 was or i g i na l ly the 
power supply to the Control Rod �rive Motors . 480V power 
from USS 2-33 i s  supp l i ed to MCC 2-33A located inside the 
TV Moni tor and Control Bu i l ding.  The HVAC system fan and 
heaters, the transfer pump, bu i !d ing sump pump, and the 
20-ton hoist are powered from MCC 2-33A. A 480-120/208 Vac, 
25 KVA transformer,  suppl ied from HCC 2-33A, suppl ies a l l 
other system e lectrical loads from power panel HP 2-33A, 
except heat traces which are suppl i ed from the control rod 
breaker HCC 2-43. 

The EPICOR I I  pumps are control led through an automat ic  
control un i t  which provides AUTO/MANUAL on-off switches and 
i nd i cat ing l ights for the pumps , deminera l i zer h i gh level 
a l arms , and an ON/OFF switch for the un i t .  Control power 
i s  provi ded for the EP ICOR 1 1  solenoid operated a i r  supply 
va 1 ves through these uni ts .  The speed of the pumps i s  
control led by throttl ing motor operated val ves ALC-V260, 
261 ,  262 and 263. A turbine f l ol'lmeter ( ALC-F I-1)  i s  
provi ded to moni tor process flow rates. 

Al l process i nstrumentation moni tored i n  the control center 
i s  mounted on c leanup panel ALC-PNL-1 .  Aud i b l e  a larms and 
i ndica t i ng l i ghts are provi ded on this  panel for CCB Sump 
H i gh Level ,  CCB Vent i l ation System Troubl e ,  CCB Charcoal 
F i l ter H igh Temperature, CCB High Exhaust Radiat ion Leve l , 
CCB Rad iat ion Moni tor Fai led,  Bu i l d i ng Radiat ion Level , and 
deminera l i zers ALC-F- 1 ,  ALC-K-1 and 2 Loop Seal F l ow .  
Remote i nd i cat ion is  prov ided for the area radi at ion 
monitors and the a i r  sampler on the radiation mon i toring 
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2 . 2 .2  Vent i l at i on System 

2.2 .2 . 1  Heating Uni t  and Moi sture Separator 
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The moisture separator is instrumented w i th a 
di fferenti a l  pressure indicator and swi tch, 
ALC-OPI-11 and ALC-OPS-11, respec t i ve l y .  The 
heating unit {ALC-E-Hl) i s  prov ided w i th a 
temperature indicat ing control l er and a high 
temperature switch. 

The temperature indicat i ng contro l l er functions to 
maintain the heaters energized providing a heater 
outlet a i r  temperature of no more than 146°F. If 
the a i r  temperature ri ses to 160°F, the h i gh 
temperature switch wi l l  automa t i ca l ly deenergi ze 
the heaters. I f  the heaters are to be 
reenergized, the reset button must be depressed 
when a i r  temperature at the thermocoupl e  drops 
bel ow the 160°F temperature switch setpoi n t .  

Indication of operation of the temperatur·e 
indicating control ler and h i gh temperature 
switches are prov ided on the swi tches, both of 
which are l ocated in the heater control panel near 
the heaters on the f i l tration uni t .  

Manual energi z i ng/deenergi z i ng of the heater 
control panel occurs at HCC 2-33A. The heater 
panel i s  a l so de-energi zed automa t i ca l l y  should  
the system vent i la t i on fan trip or i n  any other 
way fa i 1 to mainta i n  minimum f l ow at the fan 
d i scharge flow swi tch. 

A red l i ght on the heater control ler panel 
indicates power ava i l able to the heater control 
panel . 
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2 .2 .2.2 f i l ter Unit  

Di fferent i a l  pressure indicat i on is  prov ided for 
the f i l ter un i t ' s  prefi l ter (ALC-E-F2) (not used) . 
Wh i le a d i fferent ia l  pressure indicat ion (ALC-DPI -
1 1 )  i s  provided loca l l y ,  a d i fferen t i a l  pressure 
switch (ALC-DPS-1 1 )  wi 1 1  actuate a remote 
"Trouble" a l arm warning the operator of a 
restricted flow cond i t ion exist i ng i n  the 
prefi l ter. (Note: The prefi l ter i s  repl aced when 
i t  exh i b i ts a pressure drop of 1" w.g . )  

Two d i fferenti a l  pressure switches (one not 
connected) and a di fferent ia l  pressure i ndicator 
(ALC-DPI-13)  are located on the f i rs t  HEPA f i l ter 
(ALC-E-F3) i n  the f i l ter un i t  for i ndication and 
a l arm. Switch ALC-DPS-13 warns of a h igh 
di fferential  pressure cond i t ion by actuat i ng the 
venti l at ion unit  co111110n "Trouble" a l arm at 3" w . g .  

The charcoal f i l ter i s  i nstrumented wi th a f i re 
detect ion system. A prealarm (swi tch ALC-TS- 15- 1 
set at 250°F) wi l l  actuate a local amber l ight , a 
remote h igh temperature a larm and a horn warning 
of i ncreasing temperature i n  the charcoal bed. At 
300°F ,  remote conmon "Trouble" and l ocal red l i ght 
al arms wi l l  be actuated from swi tch ALC-TS-15-2 
indicating a Hi Hi temperature condi t ion exists i n  
the bed. 

Indication of operabi l i ty of the f i re detect i on 
system i s  provi ded by an "Abnormal Detection" 
white l ight , located on the f i l t rat i on u · i t  f i re 
detect i on pane t .  

Also provided on the charcoal absorber i s  a 
di fferent i a l  pressure i ndicating control ler  
( ALC-DPI-14 ) .  This i s  not connected. 

The final  stage of f i l tration i n  the f i l tration 
unit occurs i n  the l ast HEPA f i l ter (ALC-E-FS) . 
I n  add i t ion to bei.,g provided w i th local 
d i fferent i a l  pressure indication (ALC-DPI - 16 ) ,  the 
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remote "Trouble" a larm i s  actuated on a high HEPA 
f i l ter d i f ferent i a l  pressure of 3" w.g .  by the 
local ly mounted d ifferent i a l  pressure switch 
(ALC-OPS-16} .  

2.2 . 2 . 3  Fan Assembly 

The fan assembly, as prev ious ly noted , i s  
interlocked with the 60 KW heater. A control 
i nterlock i s  provi ded through the fan and heater 
c i rcuitry such that the heater may not be 
energized unless the fan i s  runn i ng .  � f l ow 
i ndicating switch (ALC-FI S- 1 7 )  on the d i scharge of 
the fan provides a safety i nterlock: i f  the 
f i l tration unit  i s  operating and the d i scharge 
flow of the fan fal l s  below 4 ,000 cfm, the heater 
and fan moni tor wi l l  trip.  Switch ALC-F J S-17  i s  
a l so t i ed i nto the common, remote panel mounted 
"Trouble" alarm. The fan i s  started and stopped 
from HCC 2-33A. 

2 . 2 . 2 . 4  Radiation Moni tor (Controls}  

Radiation moni tor ALC-RHJ-18 is  energized and 
deenergized loca l ly at the moni tor cabinet. 
Separate control switches are provi ded: one on 
the unit i tself  and another for the moni tor samp l e  
pump. (Note: During operation o f  the CCB 
Vent i l at ion Sy�tem, the radiation moni tor must be 
energized at al l times ) .  A "Power Ava i l able" 
l i ght i s  provi ded on the un it .  

local indication of  the vent i l at ion exhaust 
particulate and/or gaseous act i v i ty level i s  
provided on the moni tor. At a radiation level of 
4 . 1 1E-2 pCi particulate or 3 .81[-4 pCi /cc noble 
gas the H igh Radiation a l arm wi l l  sound on the 
panel i n  the control shed. 
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3 . 0  PR INC I PAL HODES OF OPERAT ION 

3 . 1  Startup 

3 . 1 . 1  Venti l ation System 

Prior to startup of this uni t, the manual dampers ALC-E-01 
and 02 are checked open and the radiation moni tor i s  
energi zed and operat iona l .  

When the fan i s  started (at HCC 2-33A) , suffic ient a i r  f l ow  
wi l l  ex ist  (approximately 4000 cfm minimum) through the unit 
prior to energiz ing the heaters. After startup, vent i l at i on 
unit temperature, f low, and act i v i ty i nd i cations are 
veri f ied normal before the unit i s  left unattended. 

3 . 1 .2 Cleanup System 

I n i t i a l  startup of the EP ICOR I I  System i s  wi th the 
dem'neral izers empty of l iquid.  The CCB Venti lat ion System 
sha l l  be i n  operation prior to operating the EPICOR I I  
System. 

Normal startup of the EPICOR I I  System i s  accompl i shed by 
supplying the system wi th the process feedwater from CC-T-1 ,  
CC-T-2, or the various source tanks . Except for the HWHT, 
the process feedwater is del ivered to the process stream by 
the source tank ' s  pumping system. I f  MWHT i s  the feedwater 
source, the supply header is  primed i n i t i a l l y .  Depending 
on the source of the process feed, the feed supply v a l ve 
(e .g . ,  ALC-V043 or ALC-V242) i s  then opened and process pump 
ALC-P-1 started. Startup of pump ALC-P-1 i s  accompl i shed 
by opening the a i r  supply valve ALC-V01 1 ,  stop valve 
ALC-VI85 and control valve ALC-V260; the l atter i s  used to 
control the pump speed. The water drawn from the feedwater 
supply header by pump ALC-P-1 is pumped to demineral i zer 
ALC-F-1 . When demineral i zer  ALC-F-1 i s  ful l ,  pump ALC-P-1 
wi l �  stop automati ca l ly on h i gh level . Simi larly,  process 
pump ALC-P-2 i s  operated unti l  demineral izer ALC-K-1 i s  
ful l ,  then pump ALC-P-3 i s  operated unt i l  demineral izer 
ALC-K-2 is ful l .  As soon as the demineral izers are ful l ,  
processing i s  then commenced by starting pump ALC-P-4 and 
open ing di scharge valve ALC-V277 .  Us ing the process pumps 
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respective control valves (ALC-V260 through ALC-V263) ,  the 
pump speed i s  adjusted to ma intain a bal anced f l ow of about 
5 to 25 gpm through the deminera l i zers. 

The i n i t i a l  batch quantity wi l l  be determi ned by the 
efficiency of the demineral i zer res i n  charge and may requ i re 
a change i n  res i n  composi t ion and/or flow rate to 
effectively process the radioactive waste water. 

3 . 2  Nonnal Operation 

3 . 2  . 1  Venti 1 ation System 

During nonnal operation, 
l i tt le  operator act i on. 
checked to ensure that 
temperatures, flows and 
nonna 1 ranges. 

the vent i lat irn unit  requi res 
The unit wi 1 1  be periodica l ly 

indicat ion i s  operable and that 
radiat ion levels are within  the 

Increasing d i fferent ia l  pressures across the moisture 
separator and HEPA f i l ters are an indication that the 
components are retaining d i rt ,  etc . These components wi l l  
be replaced as requi red to ensure that f l ow through the 
vent i lat ion un i t  is maximized. 

The rad i at ion moni tor and recorder wi l l  be checked 
periodi cal ly and reviewed for evidence of trends i nd i cat ing 
that i ncreasing levels of act i v i ty are bei ng d i scharged. 
A trend showing i ncreasing d i scharge acti v i ty levels i s  
indicative o f  carryover from the f i l ter  uni t  and wi l l  be 
treated accordingly. 

3 . 2 . 2  Cleanup System 

Once the flow rate i s  establ i shed for the process, the 
system operates automatical ly  by start ing and stopping th� 
pumps (ALC-P-1 through 4) i n  order to ma i nt a i n  the proper 
level i n  the deminera l i zers. Instrumentat i on i s  provided 
on the control panel to moni tor system parameters and to 
bal ance the system to minimize pump cyc l i ng .  

When a desi red volume has been reached in  CC-T-2, transfer 
pump ALC-P-5 is started to rec i rculate at least three tank 
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volumes of water after which a sampl e  is  drawn for ana l ys i s .  
Water acceptable for use in  the p l ant wi l l  be pumped t o  the 
THI Un i t  2 liquid Waste D isposal System, CC-T- 1 ,  CQ-T- 1A,  
BWST,  or  the PWSTs. Out of spec i f i cat ion water may be 
pumped to CC-T-1 for reprocessing (See Sections 2 . 1 .9 and 
2. 1. 10) or i t  wi l l  be processed d i rectly from CC-T-2 under 
a feed and bleed scheme. 

3 .3. 1 Venti 1 at ion System 

The purpose of the vent i l ation system i s  to ensure that a l l  
a i r  leaving the CCB i s  f i l tered and moni tored for radiat ion .  
Shutdown o f  the vent i l at ion system wi l l  preclude f i l tration 
and monitoring of the air and w i l l  not be performed unless 
dictated by other casual ty/operational consi derations. To 
shutdown the vent i lation uni t ,  the 60 KW heaters, fan 
(ALC-E-1 )  and radi ation monitor are de-energi zed from the i r  
respect i ve breakers in  HCC 2-33A. 

3 . 3 . 2  Cleanup System 

The system i s  shutdown and f l ow through the process system 
stopped by closing the a i r  supply v a l ves to pumps ALC-P-1 
through 4 .  To shutdown the system upon completion of 
processing a batch, the pumps are secured and the l iquid 
supply valve ALC-V043 or ALC-V086 is  c l osed. Val ves 
ALC-V242 and ALC-V255 close automati ca l l y  as power i s  
shutdown. Valve ALC-V277 i s  closed t o  prevent syphoning of 
the third demineral izer to CC-T-2. 

The system is shut down and the affected unit  replaced when 
radiation moni tors on any of the demineral i zers i ndicate the 
unit has col l ected a quan t i ty of material which is l imi ted 
by shipping regulations,  or system sampl i ng i ndicates that 
the resins are exhausted chemical ly. To replace one of the 
uni t s ,  the l i ner i s  empt ied of water, the three hoses, the 
level probe cable and the bubbler unit  di sconnected from the 
l iner, and the remotely operated hoist used to transport the 
deminera l i zer to the outside of the CCB to the transfer 
cask. The repl acement unit i s  then insta l l ed ,  the hoses, 
the l evel probe cable and the bubbler l i ne reconnected and 
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the system started as descri bed in Section 3 . 1 . Each l i ner 
has its owri level probe which is  di scarded with the l i ner.  
(NOTE :  Polyethylene HICs do not have conduc t i v i ty-type 
level probes. ) 

3 . 4  Specia l  or Infrequent Operation 

3 .  4. 1 F i 1  ter Change-out 

3 . 4 . 2  

When a f i l ter bank requi res chang ing, the EP ICOR I I  System 
wi l l  be shutdown. The venti lation system wi l l  be shutdown 
during the fi l ter change-out .  

H IC/Deminera l i zer Dewatering and Drying 

The Zeo l i te Resin  Drying System dries process med i a  ( i . e . ,  
zeo l i te resin,  activated carbon and/or sand) i n  a 50 cu. ft .  
stainless steel HlC/deminera l i zer for transportation and 
di sposal at a low level waste di sposal faci l i ty . 

This  i s  accompl ished in  a three (3 )  step process . F i rs t ,  
the bul k  o f  the free water i s  removed using procedures 
associated wi th H IC i nsta l l at ion and removal at the EPICOR 
I I  System. Second, the drying uni t ' s  sandpiper i s  started 
and its blower is energized to rec i rcul ate a i r  down through 
the med!a. The ai r i s  heated as i t  passes through the 
blower and as this warm dry a i r  passes through the media i t  
entrains and vapori zes moi sture. This warm a i r  then passes 
through the tntrainment separator, enroute to the blower 
inlet,  where refrigeration coi ls  condense the water vapor 
in the ai r and any entrained water i s  removed. Water i s  
removed from the entrai nment separator using the dewatering 
pump. A i r  is  c i rcu lated down through the med ia for four ( 4 )  
hours. F i nal ly ,  the drying process shi fts from downflow to 
upflow. This is  done in order to have the driest medi a  at 
the bottom of the conta i ner where they can best absorb any 
water generated through condensation as the conta i ner cools 
during storage and shi pment. A i r  is c i rculated up through 
zeo l i te res i n  for 12 hours or, i n  the case of activated 
carbon , for 20 hours . At this poi n t ,  the rel a t i ve humidity 
of the a i r  stream 1 eav ing the container shou 1 d be at or 
below t�e requi red value, indicat ing that the medi a  is  dry. 
The system is  then shut down and the conta iner is ready to 
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be sealed and shipped. 

The dewatering pump (sandpiper) not only removes entrained 
water from the separator tank but ,  for the most part , 
mai ntains the process under a vacuum thereby minimiz ing the 
potenti a l  spread of contamination due to hose/connect i on 
leaks. The excess a i r  removed by the dewatering pump i s  
di rected through a f i l tered dra i n  path/container approved 
by Radiological Controls  personnel .  

The drying system is a skid mounted un i t .  The services 
requi red for drying operat ions are 480 VAC (standard 4 pole 
welding receptacle) , 100 psi service a i r  and deminera l i zed 
water or processed water needed to fi 1 1  and f lush the 
system. Polyethylene HlCs are not dried using the Zeol i te 
Resi n  Dry i ng System. Rather, they are dewatered using 
approved procedures to meet the dewatering cri teria for 
the i r  buria l .  

3 . 4 . 3  Remote Closure Device 

The remote c l osure device is  designed to provide a safe and 
eff i c i ent means of seal i ng an EPICOR 1 1  stainless steel 
H IC/deminera l i zer to meet the requi rements for di sposal at 
a low level waste d isposal fac i l i ty.  

Performing this operat i on ( i nsta l l i ng the ENVIROALLOY l id )  
to  a H I C/demineral izer i s  done remotely i n  order to  minimize 
exposure of operating personnel to ioniz ing radiat ion .  This  
i s  accomp l i shed by means of a hydraul ic skid.  A l i gn i ng the 
c l osure head with the H IC/demineral i zer is performed using 
the CCTV cameras and moni tor. Mainta i n i ng proper a l ignment 
i s  important so that the eight wedges are dri ven evenly i nto 
the i r  respective  holes on top of the H IC/demineral i zer. 
This  operat i on pushes down on the l i d  and seals the 
container. Once the container i s  sealed, i t  can be removed 
from serv ice for storage and/or shipment to the burial s i te .  

The Remote Closure Device i s  not used o n  polyethylene H ICs.  
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On loss of the CCB Vent i lat ion System, the EPJCOR I I  System 
wi l l  be shutdown . 

3 . 5 . 2  Loss o f  E lectrical Power 

On loss of electrical  power to the CCB HCC 2-33A, pumps 
ALC-P-1 through 4 wi l l  automat ica l ly  stop as the solenoi d  
valves on the a i r  supply l i nes fa i l  c losed o n  loss �f power. 
Valves ALC-V043 and V086 fai 1 "As Is". Valve ALC-V255 fa i l s  
c l osed. Valve ALC-V242 fai ls  c l osed on loss of power to 
stop f l ow from CC-T- 1 .  I f  f low through the system is from 
the HWHT, operator action i s  requi red to c l ose valve 
WOL-V262B .  Power wi l l  be lost to the CCB Vent i l at ion System 
60KW heaters, exhaust fan and radiat ion moni tor. 

On loss of power to the HCC 2-43 supply,  backup a i r  supply 
and heat traces wi l l  not be ava i l ab l e .  

When e lectrical power i s  lost , a l l  automat ical ly  control led 
equipment wi l l  be pl aced in the manual OFF pos i t ion . When 
emergency power is ava i l able, the system w i l l  be restarted. 

3 . 5.3  Loss of  System Air  

Loss of system air  causes the EPICOR I I  pumps to stop unt i l  
the Serv ice A i r  System i s  returned to serv i ce .  

3 . 5 . 4  F i re 

3 . 5 . 4 . 1  Vent i l at ion System 

The charcoal absorber beds i n  the vent i l at i on un it  
ignite upon h i gh temperature. Upon veri f icat ion 
of ignit ion of the charcoal bed, the manua l ly 
actuated f i re protection sprays wi l l  be cut i n .  
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3 . 5 . 4 . 2  C l eanup Sy!>tem 

4 . 0  HAZARDS AND PRECAUTIONS 

I f  a f i re occurs i n  the TV Moni tor and Control 
Bui l di ng the sprinkler system wi l l  automatica l ly 
i n i t iate. The CCB i s  provided with a hose stat i on 
on the mezzanine for manual f i refighting. 

S i nce the system is handl ing radioac t i v i ty contaminated f l u i d s ,  a l l  
appropriate hea l th physics precautions wi l l  be observed during operation 
and maintenance. Under no c i rcumstances wi l l  d ischarges be made to the 
envi ronment wi thout proper authorizat ion. 

The CCB Vent i lat ion System wi l l  process potenti a l ly cont�inated a i r .  As 
such, any operations or maintenance associated wi th the system wi l l  fu l ly 
i ncorporate approp r i a t e  Rad i o l og i c a l  Con t ro l s  Department 
guidel i nes/requi rements. Any sol id  or l iquid vent i lat ion system waste wi l l  
be sampled and c leared by Rad Con before release to the envi ronment . 

Posi t ive veri fication of a charcoal bed f i re wi 1 1  exist  before manual 
i n i t i at i on of f i re protect i on spray system s i nce water wi l l  damage the 
charcoal bed. 

Fl ushing connections are provided at various l ocations in the system and 
provide a means for reduci ng the radiation levels i n  the piping. F l ushing 
wi l l  be exerc i sed when maintenance is performed. 
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Pump Deta i l s  

I dent i fi cat ion 

Number I nsta l l ed 

Manufacturer 

Hodel No. 

Type 

TABLE 1 

EP lCOR 1 1  PUMPS 

Maximum rated capaci ty at 90 psi a i r  supply 

Qp_rating point capaci ty at 90 ps i a i r  supply 

Max. a i r  pressure 

lubricant 
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ALC-P- 1 ,  2 ,  3 ,  4 

4 

Warren Rupp Co. 

SA 2-A 

Double opposed d i aphragm 

120 gpm at 45 ft of head 

20 gpm at 170 ft of head 

125 psi  

Oi 1 
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Pump Detai l s  

Identi fication 
Number Insta l l ed 
Manufacturer 
Hodel No. 

Type 
Standard Material Designation 
Rated Speed 
Rated Capaci ty 
Rated Total Dynamic  Head 
Shutoff Head 
Design Pressure, Casing 
Design Temperature 
Lubricant 

Motor Deta i l s  

Manufacturer 
Type 
Enclosure 
Rated Horsepower 
Speed 
lubricant/Coolant 
Power Requi rements 

Power Source 

TABLE 2 

TRANSFER PUMP 
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Ingersol l Rand 
3 x 2 x 10 Type HOC, 
Group 2,  ANSI A60 
Horizontal Centr i fugal 
Col . or 
1750 rpm 
200 gpm 
100' 
121 '  
200 psig 
l l0°C 
SAE 20 or 30 O i l  

Goul d  Century E lect .  O i v .  
f-C 
TEFC 
10 HP 
1700 rpm 
Grease/ai r 
480V AC/ 1 2 . 5A, 3 Phase, 
60 Hz 
HCC 2-33A 
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Pump Detai l s  

Identi fica t i on 
Number Insta l l ed 
Manufacturer 
Hodel Number 
Type 

Rated Speed 
Rated Capacity 
Rated TDH 
Shutoff Head 

Motor Detai l s  

Manufacturer 
Type 
Enclosure 
Rated Horsepower 
Speed 
Insulat ion Cl ass 
Service 
Service Factor 
Lubricant/Coolant 
Power Requi rements 

TABLE 3 

PUMPS ALC-P-9 and ALC-P-10 
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ALC-P-9/ALC-P-10 
2 
Price Pump Company 
HP-75-1508 
Single Stage Close Coupled 

Centr i fuga 1 
3600 rpm (nominal ) 
7 gpm 
148' 
165' 

Baldor 
Induction 
OOP 
1-1/2 HP 
3450 rpm 
B 
Continuous 
1 . 3  
Grease/A i r  
120 vol t ,  s ingl e  phase, 

60 Hz 
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Pump Deta i l s  

Ident i f i cation 
Number Instal l ed 
Manufacturer 
Hodel No. 

Ser i a l  No. 
Type 

TABLE 4 

RECIRCULATION PUHP ALC-P-11  

Standard Materi a l  Designation 
Rated Speed 
Rated Capacity 
Rated Total Dynami c  Head 
Shutoff Head 
Design Pressure, Casing 
Design Temperature 
Lubricant 

Motor Deta i l s  

Manufacturer 
Rated Horsepower 
Speed 
lubricant/Coolant 
Power Requi rements 

Frame 
10 No. 
Coupl i ng 
Shaft End Bearing 
Opp. End Bearing 
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Ouri ron Company, Inc. 
Durco Hark I I  

( 1 . 5" X 1" X 4-7/8" 
impel l er )  

228628 
Sel f-primi ng , recessed 

impel ler 
316 Stai n l ess 
3500 rpm 
50 gpm 
65 ft 
100 ft 
275 ps ig 
100°f 
Modi f ied stuff ing box w/ 

packing . 

U . S .  E l ectrical Motors 
3 HP 
3490 rpm 
Grease/Ai r 
230/460V, 3 Phase, 8.2/4 . 1  

amps 
145 T 
F-4606-02-750 
T . B .  Woods Hodel SC4J 
6205-22-J/C3 
6203-22-J/C3 
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Tank Detai l s  

Identi fication 
Number Instal l ed 
Manufacturer 
Instal l at i on 
Outside d i ameter and height 
She 1 1  materia  1 
Design pressure 
Screening 

Identi f i cation 
Number Inst a l l ed 
Manufacturer of Housing 
Instal l at i on 
Outside d i ameter and height 
Shel l thickness 
She 1 1  materia  1 
Design pressure, temperature 
Part i c l e  s i ze rating 

Hodel No. 
National Board No. 
Year 

TABLE 5 

F I LTERS 

Resin F i l ters (Traps) 

Crud Fi l ters 
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ALC-F-4A, B, C 
3 
GPUN 
Horizontal 
Approx . 10" x 28" 
PVC 
100 ps ig 
100 Mesh, Stainless 

ALC-F-5 
1 
Pal l  Trin i ty Micro Corp. 
Vert i cal  
7" X 34" 
0. 165" 
SA-312 TP304 
150 psi @ 180°F 
1 micron, nominal 

up to 
10 micron, nominal 
5EHD-10702-261US48 
22223 
1979 
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Tank Detai l s  

Identi fi cation 
Number Instal l ed 
Manufacturer 
Instal lation 
Outside d iameter and height 
Shel l thickness 
She 1 1  materi a  1 
Design pressure 

Identi fication 
Number Insta l l ed 
Manufacturer 
Instal lation 
Outside d iameter and height 
Shel l thickness 
She 1 1  materia  1 

Design pressure 

Iden t i f i cation 
Number Instal led 
Manufacturer 
Insta 1 1  at ion 
Outside d i ameter and height 
She l l  thickness 
She 1 1  materia 1 
Design pressure 

TABLE 6 

DEMINERALllERS 

OR 
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ALC-f-1,  ALC-K- 1 ,  ALC-K-2 
3 d.ypi ca 1 1y)  
( Vc.dous) 
Vertical  
4 ' .x 4 '  or 6 ' x6 '  
1/4" 
Carbon Steel 
2 psi  

A!.C-f-1 (H IC)  
1 (typic a l ly)  
Nuclear Packaging Inc. 
Verti cal  
4 '0" X 4 ' 3" 
3/8" 
ferral ium (ASTH Az40 UNS 
Desig S-32550) 
10 ps i 

ALC-K-1 (Polyethylene HIC) 
1 (typical ly) 
SEG Corporation 
Verti cal  
6 '  x 6 '  (Radlok-179) 
0 .57" minimum 
Cross-l i nked polyethylene 
5 ft. H

i.
O (�i le i n  service 

at EP h .. OR) 
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TABLE 7 

MISCELLANEOUS WASTE HOLD-UP TANK 

Tank Deta i l s  

Ident i f icat ion 

Manufacturer 

Capac i ty 

Insta 1 1  at ion 

Outside d i ameter and l ength 

She 1 1  materia 1 

She 1 1  thi ckness 

Des ign temperature 

Design pressure 

Corros ion a l l owance 

Design code 

Code stamp requi red 

-49-

WDL-T-2 

R ichmond Engineering Co . I nc .  

19, 518 ga l .  

Horizontal 

10' - 9 1/4" ; 32' - 4 5/6" 

SA-240 • 304 SIS 

3/8" 

150°F 

20 psig 

0" 

1968 ASHE, Sec. I I I ,  C l ass 3 

ASHE Code 
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TABLE 8 

CLEAN WATER RECE IVING TANK* 

Tank Deta i l s  

Ident if ication 

Number Insta l l ed 

Manufacturer 

Capacity 

Inst a l l ation 

Outside d i ameter and height 

She 1 1  materi a l  

She 1 1  thickness 

Design pressure 

Corros ion a l l owance 

Code stamp requi red 

CC-T-2 

1 

Chicago Bridge & I ron Co. 

133 ,689 gal . 

Vert ical  

25 ' ;  35'  

304 Stain less Steel 

3/16" to 3/8" 

Atmospheric 

0" 

No 

* R inse Hol d Tank for Once Through Steam Generator Chemical  C l ean1ng System 
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TABLE 9 

OFF-SPEC. WATER RECEIVING/BATCH TANK• 

Tank Deta i l s  

Iden t i f i cation CC-T-1 

Number Insta l l ed 

Manufacturer Chi cago Bridge & I ron Co. 

Capacity 85,978 gal .  

Inst a l l ation Vertical 

Outside d iameter and height ? 1 ' - 11'1"; 39 ' -0" 

She l l  materi al  304 Sta i n l ess Steel 

She l l  thickness 13/32" to 1 1 / 16" 

Design temperature 2SOoF 

Design pressure Fu l l  vacuum to 75 ps ig  

Corros ion a l l owance 0" 

Code stamp requi red Yes 

• Chemical C leaning Solution Tank for Once Through Steam Generator Chemical 
C l eaning System 
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Tank Detai l s  

I dent i ficat ion 

Manufacturer 

Capacity 

Instal l at i on 

She l l Materia l  

Outside D iameter ard  Height 

Design Temperature 

Design Pressure 

TABLE 10 

ALC""T-3 
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ALC-T-3 

B&G Machi ne, Co . ,  Inc. 

100 gal lons 

Vertical  

304 S.S.  (ASTH A24Q-87) 

30"/53" 

2l2°F 

Atmospheric 

Revi s ion 10 



Pump Detai 1 

Identi fication 
Number Insta l led 
Manufacturer 
Hodel No. 
Type 
Rated speed 
Rated caoaci ty 
Rated total head 
Min.  Submergence requi red 
Desi gn pressure, cas i ng 
Design temperature 
Lubricant 

Motor Detai l s  

Manufacturer 
Type 
Enclosure 
Rated Horsepower 
Speed 
Lubricant/Coolant 
Power Requi rements 
Power Source 

TABLE 1 1  

SUMP PUMP 
CHEMICAL CLEANlNG BUILDING 

CC-P-2A 
1 
Gou ld 
3 1 7 1  
Vertical 
3600 rpm 
100 gpm 
250' 
1 '  
150 psig 
450°F 
Water· 

General E l ectric 
Vert ical  Induction 
TEFC 
20 HP 
3600 rpm 
Grease/A i r  

s o  3526-004 

480V AC, 3 Phase, 60 Hz 
HCC 2-33A 
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Number Insta l l ed 

Manufacturer 

Hodel 

Capac i ty 

Total L i ft 

Speed 

Hoist 

Trol l ey 

Control 

Hoist  

Tro l l ey 

Power Supply 

Contro 1 Voltage 

Control Station 

so 3526-004 

TABLE I 2  

MONORAI L  HOIST SYSTEM 

Harni schfeger, I nc . ,  P&H 

136CS23E 

20 ton 

25 ' -6" 

20 fpm maximum (90% load) 
10 fpm medium 
5 fpm low 
1 fpm creep 

50 fpm 

Quad - Speed 

S ingle  Speed 

460 V AC, 3 Phase, 60 Hz 
HCC 2-33A 

1 10 V AC 

t oea� tnd �emote s i x  pushbutton pendant control ; deadman type e lement control 

Reevi ng four part s i ngle  reeved 
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so 3526-004 

TABLE 13 

CHEMICAL CLEANING BUILDING VENTILATION SYSTEM NAMEPLATE DATA 

HSA F i l ter Uni t  

Ident if i cation No. ALC-E-Hl 

60KW Chromalox Heater Uni t  

480 vol ts AC , 3 Phase, 60 Hz 

Cat. Number SCCP-080-3480 

Type J 0-800°F Temperature Control ler  

Type J 0-800°F H igh Limit  with  Manual Reset 

Internal Industrial  fan 

Identi fication No. ALC-E-1 

8000 cfm Fan Uni t 

30 HP 

460 volts AC , 3 Phase, 60 Hz 

IO Number P28G353G-G7-XO 

Eberl i ne P i ng - 2A Off Line Effluent Moni tor 

3 Channel Readout - gaseous , part iculate, iodine 

1 1 0  vol ts  AC , 1 Phase, 60 Hz 

Sel f  contai ned sample/return pump (4 cfm) 
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�T STF.I1 ( 1:1' 1 COP. l t  ) 

VAI.VE LIST 

DF.SICS 
PJIXS5\IIIItl 

SlU:: I'.M"U 'AC'l'VlU:JI/ 't'!MPEM.'t'I/JU: 

">'.\:.""'£ 1'0. ill.:.! !!!! D£5CIUPTIO.'C � HJ!JEL (ptlq I "1) �� 

A!.C·\':1:94 l !A:.:. SCI\:) P«><=••• tnl•� To JMI!SII\IIIY supplliMl by a.P·c:-.nr 

P"'i' Atc·P·2 ":'YPI 1000 
FlO. "0· 

1 1 · 1 100'!7 

A!.C·V019S l/4 M:.L s� �n. Vater To JAI!UB\IIIY S�ppliiiCl by CAP-<:1-'S 
l'l.l:p �-P-2 TYPE 1000 

FlO. 110. 

1 1 • 1 100'!7 

.U.C:4VC!96 )/& U,l!. 5� S.I'Ylc:e Air To JAIG!SB\IIIl s•pplled by c:...,· t;UII 

P"c;> �-P·2 TYPE 1000 

FtO. 1<0. 
1 1 · 1 l0tr.T 

A!.C•V0197 )/4 ».:.:.. � -iW S.rvlco Air To J.\10::!8\/lll Suppllod by CAP•C'JII 
r.:.p Atc•P·2 TYPK 1000 

flO, 1<0. 

u · 1 100'!7 

A:,C•-.r0198 l" ».:.:. SCll!> ll<ti'Yice AIr To J'-'!ESII\IIIY Supplied by CAP•.::I."' 

1'""'1> Atc·P·2 rrP£ 1000 

FIG. 1<0. 

1 1 · 1 1001": 

A!.C•V0199 l/4 �:> SCXl 01l1Ml Air To A.SCO So�plle4 by a.P·:!.¥ 
P� �-P-2 CA':', 1<0. 

821009) 

�=·'lD100 J/4 .U.::..J: 5ClUl Olled Air To � �\IPP .llop;>Ued by "tr. o: 
,......, �-P·2 CO,, PAll'!' I Puap �·P·2 (llarre:o 

8U·04l•16l l'.•pp) 
A!.C·V0201 2 1.\:.t. SOlD rroeN• Supp,1• JAY.EnB\IIIl $Jp;>lle4 by C"'·c::QI 

rro& Puap Al.C•P·� TYPe 1000 

rta. llo. 
1 1 • 1 10tr.T 

·14· 



� U16·00& 

AIJJULlAAT BUILDIMCI DC!lW:E!ICY LIQ'JlD CI.EAHUP 
STSTDI (EPlCOR I l l  

VALVE LIST 
DE:51Cll 
PRlSS�1\!J 

SlU IWIUFAl�/ Tl.'tl'IAAlVlll 
VA:.VE KO. ( I:>.) !!!! DUCIUPl'lt»> PO 110. �� (pelg I •r1 � 

ALC·\'02(12 )/& IIAl.L SCJU) o-in. Wator To JAXESBUIIT Duppl l..S by CM CMI 
Puq ALC·P·l TYVJ! 1000 

rto. 110. 
l l · I IOOT'I' 

ALC·VOlOl Deleted 

ALC•\'0204 )/& IIAl.L SCJU) Service Air To Jlllatlli\IIIT Supplied by CAP·O� 
l".o:;> ALC·P·l TYPE 1000 

FlO. 110. 
11·1100T'I' 

A!.C·\'0205 l/& AA1J. SOL"� Oo:Jn. Vater To JAKiiSBUU Supplied by C:AP·G1.'11 
Puap ALC·P·2 TYPE 1000 

FlO. 110. 

l l · l lOO'r. 

ALC·V02C6 )/& ai.L:. SCIUl Service Air To JAIIESI!I/IIT Supplied by C:AI'•C1.11 
Pw.;> ALC·P·2 TYPE 1000 

riO. liO. 
1 1 · 1 100'r. 

.U.C·Vi:ZOl 2 AA1J. SCII!l l'roce .. Supply J AKI!.UUIIT supplied by cAP CUlt 
To ALC·r·1 TYPI 1000 

r1c. 110. 
l l · l 107n' 

A!.C·VO�OB 2 AA1J. SClUl Procfto Supply J An:UUIIT Supplied by CAP·CUII 
To ALC·P·l rtPE 1000 

riG. 110. 
l l · 1 100Tt' 

ALC·V02C9 2 I1A1J. SCJU) Proceoo supply JAKISSUIIT lup�lled by CAP·GUII 
To ALC·Il· l TTPI 1000 

FlO. 110. 

1 ! · 1 100'r. 

• 75· 



� H26•004 

AUXILIARY IIUILDIIIC: I!MDW:£liCY LIQUID Ct.IAII'JP 

ST5T7J4 I !1' !COlt Il l  
VAJ.Vlt LIST 

DE.'IIc:!l 
PIWISt.ml/ 

SIZE IWIIIF Al"I'UIID/ TEIG'CIIA 'lVII& 
� i!!!.:l !!!! DI:SCRIPTIO!I � t(ll)r;L (pe11J I •r) COOO:Ift'S 

ALC•V0210 2 IIALL SCR:l Proco .. Supply JAHr:BftiiRT Supplied by CAJ>·G\111 

To AII:·lt·l ,....,. 1000 

rro. 110. 

ll·I IOOIT 

ALC·V02 11 2 IIALL IICIUl Proceoo Supply JAHr:SBIIRT Suppl lod by CAl'·c:\Jll 

To ALC·lt·2 T'I'PE 1000 

rrc. 110. 
l i • I IOOIT 

ALC•V0212 2 IIALL SCJU> Proc:Ho SUpply JAHr:SBIIR t supplll!d by CAl'·c:Ull 

To ALC·Jt·2 T'I'PI 1000 
rro. 110. 

11·1100IT 

ALC·V021l 2 IIAIJ. IIC!Ul Pr-oe••• Inlet JAHr:SDIIRY Suppllod by CAI'· CL'W 
To PIIZp ALC•P·l T'I'Pii 1000 

no. 110. 
11· 11007T 

.u.c-vo:a ll' IIALL SCIUl �ln. Watar To J�BIIRT Supplied by C'Al'·C\111 

Pua-p ALC·P· J ,....,. 1000 

riC, 110. 

li·I IOOIT 

ALC·V02a Jl' BALL llCJU> aorvlco Air To JAHr:SBIIRT Supplied by CAl'•Ct.m 

Puz:p ALC·P·J T'I'PI!! 1000 

rro. 110. 

I I · IIOOIT 

ALC·V02 16 )/& IIALL II C'IU) Dooln. Votor 1'o JAHr:IIBIIRY supplied by CAl'·C:UII 

Pwop ALC·P · J  T'I'Pii 1000 
PIC:, 110, 

II·IIOOIT 

·16· 



TAAL& 1' lS26·00· 

AlllUUAAT &UILDI!r. IDIUICDICY LIQUID Cl.tAMIP 
SJS'TDt ( EP I COli I I )  

VALVX LUT 

DUICll 

PIIZSSIIRI/ 
SIZE IWIIIFAI."IVIII:II/ TDG'II:JIAT\1111[ 

VALVE liO. � � 0&5CIU PTIOII � IC)!)U IP-19 I •r1 � 

ALC·V0217 )/4 aALl. SCII!I s.rv tee AIr T<> JAKitU\IliT llupp:l� 1:7y CAP·COW 
Pwz;> ALC·P·l TTPR 1000 

rta. 110. 

l l • llOO'rl' 

ALC·V02 ld )14 liO!.�D 5CRD Oil ltd AIr To MCO. Supplied t>y CAP ·CMC 
i'U"P ALC•P·J CAT. �:>. Ul009) 

A!.C' "/0219 )/4 A.�c:t.E 5CIIIl Oiled Air T<> WAJUWI RUPP Suppitod t7y Mfr. or 
Pu:p ALC·P·l CO. PAn t Puap ALC•P · l  (Warc•n 

19l·OU·I62 hppJ 

ALC·V0220 JH 8AIJ.. SCII!I Oiled Air To JAMUI�'IIY Supplied l:7y CAP•Otm 
Pu:op ALC·P·l TYPlt 1000 

na. ICC. 
l 1  · I I  00'1"1' 

A!.C•V02:1 J/4 BAl.!. SCII!I �n. V,at.er To JAICUII\IliT Supplied t>y CAP·IMI 
I'Uzp A!.C·P·J nn 1000 

rta. 110. 
l1 llOO':'l" 

A.LC•V022� J/' 8AIJ.. SCII!I S.rvlce A.lr To JAKKSI!tlliY Supplied l:7y CAP·C:tl)l 
Puq> ALC·P•) ":'YPB 1000 

rta. 110. 

1 1 · 1 \00'1"1' 

A!.C•V022l J/4 llo\l.l. SCRIJ De:ln. W•t•r To JN!E5811T(J Supplied l:7y CAP·�JII 
Pw:p ALC·P·) TTPI 1000 

Fill, ICC. 
1 1 · 1 \00'1"1' 

ALC·V02Z' )/4 8AIJ.. SC!U) llnple Point Va. JAI(!581111Y Supplied t7y CAP•QUII 
011 OUtlet or Pwop TTPI 10�0 
ALC·P·l Fill. 110. 

1 1 • 1100'1"1' 

·17· 



� ]�26•004 

AUX!'.IAliY BUILDIII!l EXUClJICY I.IQ'Jl:l Ct.IA.'IIIP 
3Y 8TDI ( ll' I COR U ) 

VAI.Vl 1.111'1' 

DU!c:JI 
PJU:SStiJU:/ 

SUE IWIIIP AcrtlllU/ TDIPUAlVIIZ 
VALV?. NO. pn.) !:!!! DUCRlPrlO!I !:2_lli IOOOEL i.f!!9.L!!l CO?<EiftS 

AI.C·V022� l/4 IIALL !ICIID 5ervlce Air to J�BllllY Suppll•d by CAP·ct/11 

I'll:>;> AI.C·P·l TYl'l! 1000 
110. HO. 
II·IIOOTr 

AI.C·V0226 2 lAI.l. aCRil Proe .. a OUt.let JAXESBllllY Supplle� by CAP·CI."It 
Froa Puap ALC·P·l TYPE 1000 

FlO. HQ, 
l l · l lOOTr 

AI.C·V0227 2 8Al.l. SCRll Proc .. • lnlet. JAXESBtiRY nuppllo4 ty C'AP·OU!I 

To Pu:tp ALC•P • 4  Tl'PJ: 1000 
PIG, NO. 
1 1 • 1 100Tr 

AI.C·V0228 ]/4 a.a.!.L IICIIll De:dn. V.ator To JNO:liBtiR \' Supplied by CAP·ot.'!l Pul'p AI.C. p • 4 ·TYPE 100� 
Ftc;. 110. 
l l · l lOOTr 

AI.C•V0229 ltc BA.!..L S.CJQ Serv ice Air To JAXESDtiRY Suppl !ltd by CAP·OtiN 

�'�>1:1' ALC•P·4 TYPE 1000 
rto. NO. 
I I  · 1 1  o<r."l' 

AV.·V02l0 l/4 IIALL SCIIll Oes1n. W•t•r To JAXES8t1RY Supp1 hod by CAP·lllll' 

I'll:>;> AI.C·P·4 rTPE 1000 
FlO. HQ, 
1 1 - 1 1001"1' 

AI.C·V02l1 3(4 8Al.l. SOlD 5ervlc• Air To JAI<EU\/liY !uppllecl by CAP·CMC 

l'utp AI.C·P·4 rTPE 1000 
FIG. 110. 
1 1 • 1 100':"f 

·78· 



� H26·004 

AIIXII.IAA1' IIUII.DIIIC II!KE�D::Y LIQUID CI.EAIM' 
11'1 STDt I lP I COli I I  ) 

VALVE LIST 
DUICII 
PJU:SS1/III/ 

SIZt IWC'JF AC"lVlWI/ TD<PIM'IVR£ 
VA!.Vl �0. l !n.) ':'Yl'E DISCRIPTIOII 1'0 110. l«llEL I palq I "F) COOG:Jti'S 

A!.C·VOll2 l/4 SOL.�D SCRD Oil� Air To A.'! CO Supplied by CAP·C:liN 

Puop Al.C·P · 4  CAT. 110. 
t21009S 

ALC•VOlll J/6 llAU SCRD Ollod .\I t  To JAIIESftliNY suppllttd by CAP·<:Ull 

l'uQl> A!.C·P·4 TYPE 1000 
PIG. 110. 
ll· ll0(7l'f 

Al.C·VOlH J/4 1\ALI. SCRD Oi led Air To WAIU\ElC RIIPP llu�plled by Hrr. or 
l'urp Ate· P· 4 CO., PAAT t pu..sp Al.C·P·4 

89l·068 16 IWarrttn Rupp) 

Al.C•Vil2J) J/4 1\ALJ. SCRD Dw&tr.. Waur� JA."'",.,URY Supplied by CAP·C:liN 
Puo;o A!.C·r-• TIPI 1000 

rtc:. 100. 
1 1 · 1 10� 

A!.C•V02J6 l/4 1\ALJ. SCRD S.rvtce A1r ':'0 J.\IILUIIJIY Supplied by CAI'·C\.'H 

Pull;> A!.C·P·4 TYP� 1000 
PIC. 110. 
11·1 100Tr 

Al.C·Y��)7 l/6 BAl.L SCRD Oe:lin. W•t•r To JA.OQ;SJIIIJIY Supplied by CAI'·C�"l'l 
I'Wip A!.C. p •• TYPI 1000 

r:c. 110. 
l i · I I017M' 

A!.C·V02l8 )/6 llAU SCRD S.nla Poln� Yo. JAIIESBIIJIT SUppl ied by CAP ·Cio'lC 
On �tlet or Pwop TYPI: 1000 
Al.:·P·4 FIC. 110. 

1 1 · l i00Tr 

A!.C•V02J9 l/6 1\ALJ. SCRD service AJr to J.\IILUIIJIY Supplied by CAI'·Cl�'lC 
Puq> Al.C·P·4 TYPE 1000 

PIC. 110. 
11·110cn-r 

-19· 



� lSl6·004 

AUXILlAII't I"JILDl� IMriiCDIC"t LIQUID CLU..'IIIl' 
STSTDI (EPICOII l l )  

VALVE LIST 
DtsiCll 
PN!.SSlln/ 

SIZE IWCIIFA�/ TDIPIAA 11111£ 
YA!.VE !1:1. 1!.!!:l TYPE Dl�_!ll_PTIO!I PO 110. IDDEL (pelq I "P) � 

ALC·Y0240 )/4 IIIALL SC'IID Proc:eu OUtlet JAI'.J:SBIIJIY Suppll� by CAP·� 

,,,_ Pwop ALC·P·4 TYPE 1000 
PIO. NO. 
l l · l lOtr.r 

ALC·Y02U l/4 IIALl. SC'IID 011� Air To J�&IIIIY lluppll� by CAP·CUN 

Puq> ALC·P·2 TYPE 1000 

PIO. NO. 
ll•UOO'l'r 

ALC·Y0242 l Alii CPEIIAnD BALL DIIICMf!Je Fraa H l LLS • K<:CA!IliA lS0/120 2 W•y "o.--lly Cl o .. cs 
SCI0·40S TAnk CC·T·I Fl'l. IMf9ll ocl ':'0 Op<tn 

Sl02·S6·T·S5 

ALC·Y024l· DE!.E'I'SD 

249 

A!.C·YOHO 2 CLO!II·SW· 10 DIIICh.erge Line IIE.'(MY voar lS0/120 

froa Coepr••.ar owo. • 
ALC·P•7 1·4&111·116 

ALC·V02H l C:LOIII· Sll· 40 Dle<:h.ef9e Line IG:JOIY voar lS0/120 

Frat Ccopr .. aor � . .  
ALC·P·t 1·44241·11S 

A!.C·V02S: l/1 CLOBE·SW·40 AI• Supply Line lltoc:� HANC'OCJI lS0/120 

1•oa ALC·P•7 ' CAT. I 
ALC·P·I Duln SSOOW·l 

A!.C·V02Sl l/1 CLOIII· sw ·I OS Pr l•ln9 YeM Lin• lS0/120 

ALC·Y02SI 1/'1. C:LOIII· SC!Ul• 103 J!r .. aur• T•p on lS0/120 

Prl•ln9 Vent. Line 

A!.C·Y02SS 2 Alii OPDAnD BALL ProcH• Supply HILLS •ltr:CAXliA JS0/120 2 w.y "orM lly Clo..,cl 

5CIIl>·I05 Line to Pre! llter no. Ener9l1ecl t.o Op.:1 
ALC·P·l Sl02·S�·T·S6 

·10• 



SIZE 

� .l!.!!..:.l TYPE 

ALC·V0256 C!IJ:Cit 

ALC·V02�7 at.OBE 

ALC•V02�a CA'l"l 

ALC·V02�9 l:.\'1"1 

A!.C·VD260 li' c:LOIIE 

A!.C·V0261 li' at.OBE 

ALC·Y0262 l" at.OBI 

ALC·Y026J )" CLOI!I 

ALC·Y02U 1/2 QEDU 

Al.C•V026� 1/2 IIIEDU 

ALC·V0�66 112 Jm:DLE 

ALC•V0267 )/a QEDU: 

� 
AlllllLIAIIT IUILOI!IO D<PCJJIC\' LIQUID CI.IAX'JP 

STS'rDC ( Ill' leal I I  ) 
VAJ.VI Lllrl' 

I'.AIIVPAcr\ll\DI/ 

D£SCJU PTIO.• PO 110 . _!!!£'-L __ 

Sw:p to AJ.C·P·I 

5uct.lon 

awop to AJ.C·P·I 

suction 

EPICOJI to apont 
Fuel Pool •a• 

J:PICOJI to •l""'t 
F\lel Pool ' 8 '  

AJ.C·P·I Ale Supply 

n.rottle 

AJ.C·P·2 Alr SufPlY 
n.rottl• 

A!.C·P·J Air Supply 

Tbrottl• 

A!.C·P• C Atr Sopply 
':'brottle 

ALC·P·I B�bbler 

Air laol•Uon 

ALC·It·l Bubbler 

Alr holat.lon 

AJ.C·Jt·2 B:.bbl•r 

Alr laol.tlon 

Bubbl-e Alr 

laol•Uon 

•81-

DISIC:. 

PilUS \/liE/ 

TIMPUA 'lVIII: 
(pal9 I "11 

HZ6•00C 

� 

Loc.tad In Unit 1 

Located \n Unit I 

�or Operated 

t"�t.or OpetAt.ed 

Kotor Opeutad 

llotor Oper•tad 



SIZE 
VALVE WO. 1!!!.:l nPE 

AI,C•VC261 1/2 PIUISSURE II!C1/t.Al'DR 

AU:·V0269 1/2 Plt[SSI/IUI IU':C1/t.Al'DR 

AU:·V0270 1/2 PIUISSUIIS UC1/t.Al'DR 

Al-C·V021l CHJ:CK 

AU:•V0272 )/1 CLOI!I 

AU:·\"027) 2 Cl.OBI 

A:.C·V02H )/4 C"...olll 

AU:·V027� J/1 I<!I!DLI 

AU:·VOH6 2 CLOIII 

A:.C·V0271 2 C1.0111 

AU:•VOH8 Cl.OIII 

AU:•VC279 CLOII 

� 
A:/XtLIAIIT lllltt.DIIIO DGUIC!liCY LIQUID CUA1111P 

STIIT!M I EPICOII It) 
�VI LIST 

IWfi/FACti/II.DI/ 
OUCIUPTI� 1'0 NO. IIXliL 

ALC·F•I !Jl>bl•r 
JW9ulator 

AU:·It·l llubbl•r 

JW9ulator 

ALC·It· 2 Bubbler 
lloqu Ia t.or 

S.rvl� Air t<> 

Rubblne/AU:·V·2�� 

S.rvl� A!r t.o 

lubblere/AU:·V·H� 

S� to AU:·P·l 

auction lao1at1on 

IIIJIP to AU:·P· I 

Suction Oratn 

Air to AU:·V·242 

leolatlon 

Surp to AU:·P·I 

SucUon Flnal 
Joolatlon 

ALC·P·• Dlec�.Ar<;e 

ALC-r-1 Shl•td 
Drain 

ALC•It•1 Shield 
Dratn 

•t2· 

D&SIC!C 
PRES5Ul\l/ 
TD!PEIIA1Vl!Z 
(pal9 I "P! c:aHME!n'S 

!!elf Contalnacl 
(Int. Tap) 

lett conulnacl 
(Int. Tap) 

S•lt Contalnacl 
(Int. Tap) 

., 

l'n-oo• 



� H26·00t 

AIJXll.lAAY lllllLilliiO DQtJIWDCT LIQUID CUAIIVP 

STSTUI (EPlCXII l l )  
VALVJ: LIST 

DUICII 

PIUSSUIU/ 

S l:tE IWCUrAC'IVUIV TDII'ItAA'l\1111! 
VAL\"10 110. � TYPI OESCIU PI' lOll � KlOIL (p!IO I •r) cao«Jmt 

ALC•VOUi) 1 nl.OIC Al.C·Jt•2 Shield 

Oaaln 

ALC·\"0281 Delotod 

ALC·V0282 Deloat<Od 

A:.C·VOl8l Delotod 

�·V02U l/t c:LOIIIt ALC·P·6 Dlocnu<;�o 

U> ALC·P·2 

A!.C·\'021S l/t COI.OIIE AI.C·J>·6 Olocl\arQo 

t.o ALC·P-l 

A.t.c·V02&6 2 CLCIIE C'C·T·2 P�•• 

lnln loolatton 

ALC•V0211 2 11.\I.L ,..,-r Procf\•• 

laolat.1on 

ALC·VC�90 l 1/4 a!.OBE ltlnl:oua Flew -n>·OlU98 

Shutoff 

ALC•V0291 l SOU:IIOlD IUnl....,. flow Aut.out!c en tuoo 
SOlenoid 

ALC•VOZ9l I 1/4 nl.OI\1 C'C-T·1 Hlnl:tu:o TI'·Ol4�98 

r1"" Sllutorr 

ALC·V029l l 11' CLOBI C'C-1'·2 Hln1IIUII TP•Ol,�91 

now Sllotorr 

ALC·V029: J/4 CLCIII AI.C·DPS·1 liP LOO TP·OH�91 

lloot Valvo 

-IJ-



� HU·004 

�LIMT IIUILDIIIO EXIIICDcY LIQUID CLIWI\1P 

STS'rDI I EP I COli I I  I 
VALVE Llr.' 

./ DU!c;W 
p��'Q/ 

SI:S IWIIIr ,t.C'l'I;IIDI I TDII'tAATIIRI 
VA!.VI �- � TrPE D£:SCIUI'1'1011 � MODI I. (po\9 I •r) � 

ALC·Yll29) JH c:' ... aur ALC·P·� Vent T1'·0l091 
VAlve 

ALC•VC29S 2 IW.!. ALC·P·I Bypuo lOlA 1�26 17 0016 
Inlet lool. 

A!.C·V0291 1 11.\L!. '-LC•P•l lypAOO I'.W. )�26·87·00\6 
OUtlet lao!. 

ALC•V298 )I' 1\ALL ,t.I.C·P·9 Suet1e>n �27·1·U V,O.T':S 

ALC·V199 ll' ,t.LC· P-9 lleclre. c-ooeo \'ela.n JOO/ 

o\I.C•VJCO l" CIIECJt ,t.LC·P·9 Dl ocl>arQ• 01616) lloc�-11 

.U.:•V JO� lt' 1\ALL ,t.LC·P·9 Dloc11Ar9• 007971 VeSan 600/ 

o\I.C•Vl02 lll ':Vl!IIIC ,t.LC·PI ·HALC·P·'I O�Sill hrll•r 6ltr 
Dl ocllarQ• 

o\l..C·VJOJ JH 1\ALL CC·':·l/lvapl Vel•n 6001 
PWST Cro•• T1• 

AI.C·Vl04 J H  IIAI.I. CC·T•II&vop/ Vel an 6001 

,.,. J"tt3T Croll •T 1e 

ALC·VJOS )/4 IW.!. CC·T·I to Ivop, OSHS) VA'l'TS TTPI 10001 

leolotlon 18�0\ 

AI.C·VJ06 )/4 11.\U I'WST Peed t.o OSH)J VA'l'Til TTPI 1000/ 
lvaporotor USO\ 

o\I.C•V)07 J/4 a...u.. IVopornor to w,o.rrs TTPE 1000/ 

SVE PIIST leolallon/ IU01 
PII·P·l s...:tlcn 

... 



S:ZE 
, .. A!.\"£ so . � nra 

IU.C·VlOI l/& :M: 
IIALL 

JU.C·VJO' l/& :M: 
IIALL 

ALC·VJIO 3/� CI!ECJI( 

Al-'>V311 )/8 

IU.C•Vll� )/C SolE 

ALC•V J l )  l / &  IIALL 

ALC·Vll' II< IIALL 

A!.C .. 'JJl) 112 aALI. 

ALC•Vll6 1/2 IIALL 

A!,.;;·Vll7 1/2 II1'T 
1\ALL 

.U..:·VH8 ' <:ATE 

IU.C•Vl19 ),"8 'l'\111110 

ALC·VJ10 2 !IIUCC CAII:II 

� 
Al!lULIAAY IIUILOIIIO DCEIII:EIIc:Y LIQIIIO O.L\JC"JP 
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TABLE 15 

EPICOR I I  RAOWASTE PROCESSI NG SYSTEM 
(H IC  POLISHING MODE) 

Overal l  Objectives: 

a .  Pol i sh i nf luent water sufficiently to sat i s fy Technical  Spec i f ications cr iteri a .  
b .  Process water at 1 0  gpm. 
c .  M in imize personnel exposure. 
d .  Process water at the lowest poss ib le  cost. 

Spec i a l  Objectives: 

QQ!lliliner Vessel Si«� 

#1 First Demin. 4'Dx4'H 
6'Dx6'H 

#2 Second Demin 4'Dx4'H 

6'Dx6'H 

#3 Third Demin. 4'0x4'H 
6'Dx6'H 

#4 Strainer 2'Hx1 '/iWx 
1 Yl'L 

#5 Post Filter 2'Hx1 WWx 
1'h'L 

Primary Purpose 

Cesium & Stronhum 
Removal 

Na Removal 
Cation Removal 
Anion Removal 

Polishing 
Guard Bed 

Catch Resin Fines 

Colloid Removal 

Typical 

QQ.mm.!llim 

Zeolite (lop) 
Sand (bottom) 

Catton (top) 
Amon (bottom) 

Mixed Resin 

Stra1ner 

1 - 1 0  Micron 
Cartridge 

-88-

Process 
Vessel 

Changeoul 

� 

348 Ci Cs 

<1 1JCi/cc 

< 1  R/hr 

<1 Rfhr 

<1 Rlhr 

Gallons 
Processed 
to Reach 

Changeout 

� 

dependent 
on feed 

dependent 
on feed 

dependent 
on leod 

200.000 

1 50,000 

Projected 
Shipping 
Cal� 

Class C based 
on 1ntegratod 
dose to HIC 
hd gasket 

LSA 

LSA 

LSA 

LSA 

' 
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