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o Solid Radwaste Staginp. �odules 
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Tite F.PICOR II System Description update consisted mainlv of redesignatin� 
AI.C-F-1 from '' prefilter to a dt>mineralizer as ALC-F-1 has historically been 
used as n demineralfzer and not a filter. Other chanr.es include the use of 
F:PICOR II processed water for decontamination, ancl updatln� tables to reflect 
current data on system usage. 

TI1e �ol id Radw:tste Sta�ing �lodule Svstem Dcscrfpt ion hns been updated to re­
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Tiu• SDS System De :;crlption has been updated to reflect ch;mges made to the 
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modJflcatJons. Due to the length of the SDS System llescriptlon, onlv those 
sections whlclt were modified have been Included (I.e., the text, Appendix I, 
Appendix 10, and ,\ppend ix 16). Additionally, n recent modJf1cat1on to the 
SDS Svstem allows pumpin� directly from �te Renctor nuildln� Sump to the 
ST>S, bypassin � the Tank Farm. The details of this nodification will be in­
cluded in a svstem description update which is currentlv in preparntion. 
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1l1e SDS TC'chnical Evaluation Report is also in the process of bein� re­
vised to reflect modifications needed to support post head lift activities. 
This revision of the TER will also provide lts annual update. 1l1C'se docu­
ments (SOS System Description and TER) nrc anticipated to he suhmltted dur­
ing June, 1983. 
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1.0 INTROOLCTION 

1 . 1  System functions 

TI-e functions of the Auxiliary Building Emergency Uquid Cleantp 
System are: 

a. To decontaminate, by filtration and ion exchange, radioactive 
waste water contained in the Auxiliary Building of TMI Unit 2, 
or to serve as a polishing ion exchanger system for the Sub­
merged Demineralizer System (SOS) . 

b. To tr�nsfer the decontaminated waste water from the Clean Water 
Receiving Tank to the Uquid Waste Disposal System of TMI Unit 
2, the Truck rill Station, the Spent Fuel Storage Pool, the 
Processed Water Storage Tanks, COndensate Storage Tank CO-T-lA, 
CC-T-1 to be used for Reactor Building and Auxiliary/Fuel I Handling Building Decontamination or discharge to the Off-Spec 
Water Receiving Batch Tank for further treatment . 

NOTE: The decontaminated waste water will be transferred to 
Evaporator COndensate Test Tank WDL-T-9A or 98. 
Although there is an interface with the Unit I Liquid 
Waste Disposal System, the Unit I System will not be 
used. In this respect Lhi t II will function inde­
pendently. 

c. To provide remote handling of spent resin containers from their 
position inside the Chemical Cleaning Building to the transport 
cask and truck. 

d. To limit releases of radioactive material to the environment to 
"as low as reasonably achi evabl e . "  

e. To provide for operation, and maintenance of the liquid cleanup 
system i n  compliance with "as low as reasonably achievable" 
radiation doses to personnel. 

f. To accomplish the above independently from TMI Unit-1. 

1.2 Summary Description of the System 

The Auxiliary Bu ilding Emergency Liquid Cleanup System consists of a 
vendor supplied liquid radwaste process system which i s  located i n  
the Chemical Cleaning Building . Tt-e system is desigled to deconta­
minate, by f·ltration and ion exchange, radioactive waste water 
contained in the Auxiliary Building or Fuel Hardling Bu ilding of TMl 
Unit 2. Contaminated water will be pumped from a connection located 
on the miscellaneous waste Holdup Tank (WOL-T-2) by a pump located in 
the Olemical Cleaning Building through tt-e yard and into tt-e process 
system, or i t  will be obtained from the Monitor Tanks 505-TlA/TlB , or 
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Reactor Coolant Bleed Tanks ( RCBT's) .  Yard piping will be shielded 
aro erc1osed within a guard pipe, the open end of whi.:h terminates 
inside the Chemical Cleaning 8Jiloing. 

The primary process system consists of three deminera1izers connected 
in series. waste liquid is transferred from the Source Tank (HI'fiT, 
RCBT ,  or SD5-TlAITlB) through the demineralizers, to the Clean Water 
Receiving Tank (CC-T-2) . Changeout Criteria for the various units 
are indicated in Table 13 and 14. 

Processed water will be delivered to the Clean·water Rec�iving Tank 
(CC-T-2) for sampling and analysis and either pumped to the Liquid 
waste Disposal System of TMI Unit 2, the Spent Fuel Storage Rool, the 
PWST's, the BWST , 00-T-lA or WDL-T-98 the truck fill station for 
discharge i f  within specs, or transferred to the Off Spec water 
Receiving Batch Tank (CC-T-1 ) for recycling through the process 
system or use in the decontamination of the �actor Building or 
Auxiliary & Fuel Handling Buildings. 

The Chemical Cleaning 9.Jilding (CCB) has been made into a low leakage 
confinement building and provided with an exhaust ventilation system 
to maintain the building at a negative pressure. 

Moisture separators, HEPA filters, and charcoal filters have been 
provided in the exhaust ventilation system in order to filter i t  
before i t  i s  released t o  t he  stack a t  the roof line o f  t he  COB. All 
effluent air is monitored for radioactivity at this point . Provi­
sions for grab samples are available. 

Normal operation of the processing system will be by remote means 
except for infrequent operations such as sampling , spent resin con­
tainer removal and new resin container installation. All remote 
system operations are controlled from the TV Monitor Control Building 
located outside the northwest corner of the Chemical Cleaning 
8Jildirg . 

Remote handling of spent resin containers from their position inside 
the Chemical Cleaning 8Jilding to the transport cask and truck is via 
a remotely opera ted twenty-ton monorail hoist system. 

A fire protection system is installed in the HVAC equipment room, the 
Control Building and the CCB. A new 4" tie-in to the existing fire 
main s'-"plies a sprinkler system in the TV Monitor Control Building 
aro 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 the 
valve for this sprayline is kept in the Auxiliary Building Emergercy 
Liquid Clean-up System Control Room which is also known as the TV 
Monitor & Control Building. Line and grid pressure indication is 
provided in the Control Building. 
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The system interfaces with the TMI Unit 2 Radwaste Disposal Miscel­
laneous Liquids System, Demineralized Water System, the Submerged 
�rineralizer System, the Processed �ater Storage Tank, the BOP 
Electrical System, Service Air System, the Unit I Liquid Waste 
Disposal System, fire Protection System, the fuel Aool Waste Storage 
System, and the Unit 2 Radwaste Disposal Reactor Coolant Liquid 
System. 

!!Q!!: Although there is an interface with the Unit I Liquid Waste 
Disposal System, the Unit I System will not be used. In 
this respect Unit I I  will function independently. Valve 
ALC-Vl69 shall remain closed (unless transferring CC-T-1 or 
-2 to the "B" Spent fuel Pool) and a spectacle flange is 
installed down stream of valves ALC-Vl69, ALC-Vl22 & 
ALC-Vl23. 

1.3 System Design Requirements 

1 . 3. 1  Process System Design Requirements 

1. 3. 1 . 1  The process line pipe size is nominally 2'' scheaule 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, recir­
culation and sampl ing. 

1 . 3. 1 .2 Pumps ALC-P-1 through P-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 will be placed well down into the 
floor drain. 

1.3.1.3 Remote system operations are directed and controlled from 
outside o f  the Chemical Cleaning &Jilding from the TV 
Monitor & Control Building . This area is provided with 
remote closed circuit television monitoring of the opera­
tirg areas inside and outside the Chemical Cleaning 
Ellildlng. 

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 levels are also monitored. Accelerometers for P-1 
thru P-4 are provided for equipment protection. 

1.3 . 1 .5 The system tank vents are provided with in line heaters, 
demister filters, and charcoal filters for adsorption of 
evolved iodine. These units are sloped to drain demisted 
liquids back into the system tanks. 
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1.3.1.6 Liquid waste feed to the system will be drawn from the 
Source Tank (MWiT, RCBT, SO$-TlA/TlB or CC-T -1) by the 
first EPICOR II punp (ALC-P-1) . The Miscellaneous Waste 
Holdl4l Tank pul!l) is not used. This· provioes better system 
pressure and flow control. Also, liquid waste feed to the 
system can be drawn from the RCBT, sos-TlA/TlB or CC-T -1. 

1.3.1.7 Since the Chemical Cleaning Building provides a seismically 
safe containment , the EP ICOR II System and major col!l)onents 
are considered to be non-Q .C. 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 a re  316 ss Tubing . The instru­
ment tubing syst�n is made up using canpression fittings. 
The process system piping is rated at 150 lb. 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 COI!l)onents. 

1.3.1.9 Capability is provided to obtain a representative sample of 
tanks CC-T-1 & 2, and the effluents of Demineralizers 
ALC-F-1, ALC-K-1 and ALC-K-2, while in a low radiation area 
in accordance with Regulatory Guide 1.21. Representative 
sample for CC-T-1 or 2 is here defined as "after 
recirculating the tank contents for three volume changes". 
Also the sample line for CC-T-1 & 2 shall be purged to the 
sample sink for five line volumes prior to drawing the 
sample,  and for ALC-F -1, ALC-K-1 and ALC-K-2 the sample 
lines shall be recirculated for five line volumes prior to 
drawing the sample . 

NOTE: ALC-F-1 is the first demineralizer, followed in 
series by demineralizers ALC-K-1 and ALC-K-2. 

1 . 3. 1 . 10 The building SUI!l) shall be a covereo sump. 

1.3.1.11 System blowdown air and demineralized water line� are 
provided with individual check valves ALC-V060 thru V079 to 
minimize contamination of these systems. 

1 . 3.1.12 The demineralized water supply header is provided with 
demineralized water from TMI Lhit 2 in the range of 80-90 
psig to meet EPICOR II requirements. 
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1 . 3 . 1 . 1 3  The System Air supply header shall be 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 EPHDR II punps . Provisions are 
available to connect the plant Service Air System to the 
system if necessary. Also two air compressors (ALC-P-7/8) 
are available for use and tie int� the air supply header 
via ALC-Vl45. 

NOTE: The Plant Service Air System is the prefl;!rred air 
supply. 

1 . 3. 1 . 14 If sampling indicates that the processed water is within 
limits for discharge, the decontaminated liquid from CC-T-2 
can be routed to the TM I Unit 2 Liquid waste Disposal 
System, the TMI Unit 2 Spent Fuel storage POol, the PWST's 
or a truck fill hose connection that is provided as an 
alternate means of discharging decontaminated l iquids. 

1. 3.1.15 All system overflow lines shall discharge to the Chemical 
Cleani ng Building s�. All floor drains also discharge to 
the sump. The sump pump sends all collected leakage to the 
Off-Spec Water Receiving Batch Tank (CC-T-1) for recycle 
through the clearn.p system. The sump can be directly 
processed through the EPIOO R II System via existing valving 
and piping. 

1.3. 1 . 16 Since the elevation of the discharge nozzle of tank CC-T-2 , 
and the Chemical Cleaning Builc1ing floor were fixed prior 
to design and construction of EPICOR I I ,  the hydraulic 
design for draining CC-T-2 is not adequate for complete 
draining of the tank. However, the system was desi!)"led to 
facilitate drainirg to the maximum extent possible. Final 
draining of CC-T-2 is acc�lished with the manual drain 
line (valves ALC-Vl31 and VlJ2) . 

1. 3.1.17 Three resin traps are installed downstream of the deminer­
alizers. 

1 . 3.'.18 A one micron cartridge type filter is installed downstream 
of the three resin traps. 

1 . 3.1 .19 The system shall have personnel shielding on various 
components to reduce the radiation levels in the operating 
areas of the building . 

1 . 3 . 1 .20 A resin trap is installed on the outlet from the casks 
overflow line to prevent re sin carryover into the sump . 
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1 . 3 . 2  Material Handling Design Requirements 

1 . 3 . 2. 1  Normal operation o f  the AuKiliary Building Liquid Process­
ing System is by remote methods. 

1 . 3.2.2 Demineralized water and service air connections are provid­
ed to flush and blowdown the entire system or portions of 
i t  to allow system maintenance. 

1 . 3 . 2 . 3  4 1  x 4 1  casks may b e  removed from the building by making 
use of the shield bell designed for this purpose. The 
shield bell is positioned over the contaminated cask. The 
shield doors on the bottom of the shield are opened and the 
cask is drawn up into the bell .  The doors are reclosed and 
the cask is carried, by the crane, to the truck which has a 
concrete shield vessel for isolating the cask during 
trarportation to the staging facility. Monitoring of the 
area is carried on during these activities to assure the 
safety of personnel. A new cask is positioned in the 
vacated space. Shielding, process lines, and level instru­
mentation are repositioned and the unit is returned to 
service. 

NOTE:  The transfer bell is no longer routinely useo ana 
will only be used i f  operation of the system 
results in radiation levels from the 
demineralizers exceeding limits for unshielded 
handling. 

1 . 3.2.4 6' x 6' casks are handled in and out of the building 
without shielding. This is accomplished by remote opera­
tion and by establishing appropriate barriers limiting the 
approach of persomel to the handling operation. Spent 
resin containers are lifted directly from within substan­
tial shielding barriers in the Chemical Cleaning Building 
and deposited directly in the transfer cask located on the 
unmanned truck located immediately outside the building, or 
loaded unshielded on a transport truck depenoing on the 
cask's radiation levels. 

1. 3 . 3  Air Handling Design Requirements 

1 . 3 . 3 .1 A ventilation fan is provided to maintain the Chemical 
Cleaning &Jllding at a negative pressure. 

1 . 3 . 3.2 The HSA Fi ltration Unit is designed to meet the require­
ments of NRC Regulatory Guide 1 . 140. 

1 . 3 . 3 . 3  The moisture separator is provided to remove water vapor 
droplets from the air. 

1 . 3 . 3 . 4  An electric heater i s  provided within the Filtration Unit 
to lower relative humidity to 30% with 100% RH inlet air. 
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1 .3 .3.5 The prefilter has an average atmospheric air strain effi­
ciercy of·a�. 

1 .3 .3 .6 The two HEPA filter banks are OOP tested in place to assure 
an efficiency o f  99.97% for removing 0.3 micron particles. 

1 .3 .3 .7 The activated charcoal filter is designed to have effi­
ciencies of 99.9% for elemental iodine and 95� for methyl 
iodide. 
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2.0 DETAILED DESCRIP TION OF THE SYSTEM 

2 .1 Compo nent s 

2 .1 .1 EPICOR II Pumps (ALC-P- 1 t hrough 4 and 6) 

Pum ps (1-4 ) are air-d riven, po sit ive displac ement pum ps 
w it h  a c�ac ity of fro m 10 gpm t o  120 gpm . Eac h pump is 
equ ipped w it h  a pul sat ion damp ener in t he proc ess outl et . 

Purrps ALC-P-1 t hru 4 are ut il iz ed in t he  sy st em t o  c ircu­
l at e  t he l iqu id t hrough t he  dem ineral iz ers, a nd Pum p  
ALC-P-6 is  u sed f or c hemic al a ddit ion t o  t he Off Sp ec wat er 
Rec eiving Batc h T ank or t o  sup ply pre-c oat ing flu ia t o  t he  
pref ilt er el ement s. T he  hoses fu rnished f or t he fl exibl e  

c onnect ions t o  t he pum ps, f ilt ers, demineral iz ers, and 
t ra ps have a desig� pressu re of 1 0 0  psi. 

A ir sup pl ied t o  t he pum ps passes t hrough an air oil er and 
an ant i-f reez e  inj ect or t o  a valve ma nif ol d. Pump speed 
and c apac ity w ill be varied by t he EPICOR II operat or t o  
achieve t he  opt imum fl ow through t he  radw ast e proc ess 
sy st em. Pum p  sp eed is c ontroll ed by t hrott: ing t he drl ve 

a ir at t he F ava C ont rol P anel . De ml neral iz� d w at er and oil 
fre e air c onnect ions are provided on t he  suct ion a nd 
disc harg e side of each pump f or flu shing a nd bl ow dow n 
pu rposes. R ef er t o  T abl e  1 f or pum p  deta il s .  Pum p  noise 
and vibrat ion mon it ors are present f or pump s  ALC- P- 1  t hru 4 
and ha ve a read-out on panel ALC-PNL-2 in th e TV tt:J nit or & 
Co nt rol a.J il ding. 

2. 1.2 T ra nsf er Pump ALC-P-5 

T he  t ransf er pump (T abl e  2 )  is a singl e stag e horiz ont al 
c ent rifu gal pum p  w ith a c apac ity of 20 0 GPM at 90' head. 
T he  pump mot or is rat ed at 10 HP a nd  is pow ered f rom MCC 
2-33A in t he TV totl nit or & Co nt rol Bu il ding. The p.J!lp is  
c ont roll ed by pu sh butt ons f or START/S TO P fro m MCC 2-33A, a 
ha nd sel ect or sw itc h  f or l ow l evel c ontrol of ta nk CC-T- 1 
or CC- T -2 f rom t he  panel ALC-PNL- 1 in t he  TV t-tl nit or 
Co nt rol Ek.J il ding and l evel sw itc hes in panel ALC-PNL-1 f or 

t ank s CC-T-1 and CC- T-2 . The l evel sw itche s  rece ive t heir 
sig� al s  f rom l evel t ransm itt ers ALC-LT- 1 and ALC-L T-2 at 
t ank s CC-T- 1 and CC- T-2, resp ect ively . CC-T-1&2 al so ha ve 
high l evel cut out s  t o  ALC-P-5. 

De mine ral iz ed w at er is sup pl ied t o  t he  pump mec ha nical seal 
fro m a sol enoid operat ed val ve, ALC-Vl36, c ontroll ed fro m 
t he  pump mot or sta rt ing c ircu it . The valve op ens, w hen t he  
mot or is st art ed, by energiz ing t he  sol enoid. The seal 
wat er fl ow rat e is ma int ained at 1-2 GAM by throttl ing 
ALC-Vl34 wh en seal w at er inj ect ion is required. 
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Se al w ater inj ec tion is only reQ.J"ired if the pum p is 
handl ing w ater w hi ch  c ontains grit w hic h c oul d damage the 
mec hanic al seal . If the pum p  handl es cl ean w ater, it is  
acc eptabl e to  all ow the mec hanic al seal to  be  l ubr ic ated 
thro ugh the PlJT1)'s internal passage!:. As l ong as th e 

w ater ,  whi ch pul!l) ALC-P-5 handl es, has passed throug h the 
one micro n f il ter (ALC-f-5) , the w ater is cl ean eno ugh 
(f rom a gr i t  standpoint) to l ubric ate the mec hanic al seal . 

Thu s,  as l ong as f il ter ALC-F-5 is in use , the deminer al iz­
ed seal w ater c an be turn ed off w ith val ve ALC-Vl34 to 
reduc e  the total volum e of proc essed w ater or radw aste. 

T he  pump is used to tr ansf er w ater fro m the Cl ean W ater 
Rec eiving T ank to the TMI Un it 2 L iquid W aste D ispo sal 

Sy stem, the S pent F uel S torage P ool ,  the PWST' s,  a ho se 
c om ec tl on at the truck f ill station� or to the Off S pec 
W ater Rec eiving Ba tch T ank f or recycl ing thro ugh the 
cl eanup sy stem. 

T he  pul!l) may al so be used f or r ec irc ul ating and sam pl ing 
the c ontents of the Cl ean W ater Rec eiving T ank and the Off 

S pec W ater R ec eiving Ba tc h  T ank .  T he  saq>l e c om ec tion 
term inates at the Sampl e Sy stem sink . T he pum p is provided 
w ith a dischar ge pressure gage, and a fl ow elem ent on the 
discharg e  l ine to Un its N o. 1 ,  N o. 2 ,  the S pent F uel Po ol ,  
the PWS T' s  and the truck f ill station. R emo te indic ation 
of fl ow (ALC-FI-2 ) and a fl ow total iz er (ALC-FQ-2 ) are 

l oc ated on P anel ALC-PNL-1 . 

2 . 1 .3 Dem ind ral iz er (ALC-F- 1 )  

T he  dem iner al iz er (T abl e  3 )  is the f ir st stage of the 
Aux il iary &J il ding Em erg ency L iq uid Cl ean- �  sy stem. T he  
demlne ral iz er is used to r emove sodium and other 
radioac tive and non- radioac tive c hemic al s. 

T he  de miner al ized unit is a c ar bon steel tank appr oximately 
6 f eet in diare ter and 6 f eet high. T he top of the tank 
has f our q uick disconnec t tyre mal e f ittings; an inl et 
( pu mp disch ar ge) , an outl et ( pum p  suc tion) , a threaded 

l evel probe c om ec tion, air bu bbl er l evel c om ec tion, and a 
c ombi nation vent/ overfl ow c onn ec tion. 

A 1/4" air c onnec tion is pr oviaed at the top of the l ine r  
to all ow rem oval of the pl ug fro m the top of the f al se 
bottom af ter f inal dew atering. T he  f al se bottom is f ill� a 

w ith verm icul ite to absor b w ater tha t may tend to 
accumul ate to meet shall ow l and bur ial requir ements. A 
manw ay appr oximately 24" in diameter is instaU ed on top of 
the tank . On the manw ay c ove r  is a f our inch insp ec tion 
port used f or resin sampl ing once the c ontainer is spent. 
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The inl et nippl e is c onnec ted to a full d isp ersion ma nifold 
in the top of the ta nk . The ou tl et nippl e· (p.Jll p suc tion 
l ine) c onnec ts to a singl e  la yer c otton w ou nd  tubula r 
fil ter ma nifold w hic h is loca ted a t  the bottom of the ta nk . 

The l evel probe ma inta ins ta nk l evel betw een 4'' a nd 6" from 
the top of the resin by ope ning a nd cl osing sol eno id val ve 
(ALC-Vl85) on the a ir sup pl y to pump ALC- P- 1, w hic h is 
sup pl yi ng  the ta nk, sta rtirYJ the pum p  on l ow l evel, a nd 
stop ping the pump a nd cl osing valve s ALC-V 043 or ALC-V242 
on high l evel .  On H i  Hi l ev el 4" from the ta nk top, a n  
aud ibl e  alatm is sound ed a t  the EPICOR Mo nitoring C onsol e, 
l oca ted in the TV f.t:> nitor & C ontrol Bu ild ing, ALC-V255 
cl oses, pump m otor opera ted valve cl oses. The E PICOR II 
opera tor ma y sel ec t either a ir bu bbl er or c onduc tivity 
l evel c ontrol on �n e Fa va C ontrol Panel l oca ted in the TV 
Mo nitor a nd Co ntrol Bu ild i ng .  

The d em ine ral iz er tank i s  vented, via hose c onnec tions, to 
a 2" vent head er w hic h l ead s into the top of the O ff S pec 
wa ter R ec eiving Ba tc h  Ta nk (CC-T- 1 ) .  

A tee is provid ed in this vent l ine for a hose c onnec tion 
to a comm on head er w hich d isc ha rges to the CCB sump . The 

l ine is provid ed a s  a d em ineral iz er overfl ow l ine a nd 
d em ineral iz er overpressu re protec tion. A l oop seal is 
proviaed to ensu re tha t all ca sk ga ses a re r ou ted to ta nk 

CC-T-1 a nd its vent fil ters, ra the r tha n d irec tl y into the 
C hem ical Cl ea ning Bu ild ing.  A l evel sw itc h (ALC-LS-21 ) is 
install ed in the l oop seal for indica tion of fl ow in the 

head er a nd provid es a n  alarm a t  pa nel ALC-PN...- 1  in the TV 
Mo nitor & C ontrol Bu ild ing. 

T he shi eld ing I n  the ALC-F - 1  po sition c onsists of a 5 l/8" 
thick, square l ead brick wall (3 l/8" thick on sou th sid e) 
plu s  a 1/2" of shield- sup porting steel . Rad ia tion mo nitors 
(ALC-RM- 1  a nd  2 )  a re l oca ted insioe this shi eld 18 0 d egr ees 

a pa rt a t  d iffere nt el eva tions to m onitor accumula ted 
rad ia tion l evel s in the d em ineral iz er .  

T o  a void break thr ough o f  sod ium to the sec ond l iner, the 
ba tch siz e  through the ALC-F- 1 d em ineral iz er is l im ited .  

R emo te ind ica tion is provid ed on the Cl ea nu p  Pa nel 
ALC-PNL-1 for ALC-RM- 1 a nd 2 .  Du ring system op era tion, 
rad ia tion l ev el s  a s  I nd ica ted on ALC-RM- 1 a nd 2 should not 
be all ow ed to exc eed 1 R/HR . 

2. 1 .4 Dem ineral iz er (ALC-K-1, ALC-K-2 ) 

Tw o d em ine ral iz ers (Ta bl e  4 )  a re install ed in series w ith 
ALC-F- 1 to fu rther rem ove rad ioac tivity from the wa ste 
l iqu id a nd pol ish the efflu ent . 
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The dem iner al iz er (ALC-K- 1 )  a 6' x 6' l iner, is pr imar ily 
used t o  redJc e  the act ivity l evel of t he proc ess fl uid 
t hr ough ion exdla rge and filt erirg. For t his reaso n, t he  
ant ic ipat ed act ivity l evel s are hi!;tl and t he  shiel dirg 
arou nd ALC-K- 1 is ident ic al t o  shiel dirg ar ound t he ALC-F - 1  
deminer al iz er. 

Oe mineral iz er (ALC-K-2 ) a 4' x 4' l iner is pr imar ily used 
t o  pol ish t he effl uent w at er fro m ALC-K- 1 and act as a 
guard in t he  event of a resin br eakt hro ugh fr om ALC-K- 1. 

F or th is reason, t he ant ic ipat ed act ivity l evel s in ALC-K-2 
ar e l ow er t han ALC-K- 1 .  

Each deminer al iz er has t he same ext ern al c onn ect ions as 
ALC-F- 1 .  As w it h  ALC-F'- 1, a l/4" air c onn ect ion is· 
pr ovided at t he t op of  t he l iner t o  all ow rem oval of t he  
pl ug fro m th e  tcp of t he  fal se bott om aft er final dew at er­
ing. Th e  fal se bott om is fill ed w it h  verm ic���t e t o  absor b 

w at er t hat may t end t o  accumul at e  t o  meet shall ow l an d  
bur ial reQU irement s .  T he dem iner al iz er outl et l ine ( pum p  
suct ion l ine) ext ends t o  t he  bott om of t he  t ank . F ilt er 
el ement s on the end of t he l ine k eep resin inside of t he 
deminer al iz er .  T he  deminer al iz er resin comp osit ion and 

q uant ity w ill be det epn ined on t he  basis of sy st em sam pl es 
and oper a� ing dat a. 

As w it h  the ALC-F-1, tw o r adiat ion det ect or s  ar e l oc at ed at 
different el evat ions 18 0 degrees apart inside t he  l ead 
shiel d. R emot e ird ic at ion is pro vided in t he TV Mon it or & 
Co ntr ol Bu il di ng  on Panel ALC-PNL- 1 .  D ur ing sy st em oper a­
t ion, r adiat ion l evel s as ind ic at ed on ALC-RMI-3 and 4 for 
ALC-K- 1 ,  shoul d not be all ow ed t o  exc eed 1 RIHR. R adiat ion 
l evel s as indic at ed on ALC-RMI-5 and 6 for ALC-K-2, shoul d 
not be all ow ed t o  exc eed 1RIHR. 

2 . 1.5 M isc ell aneous W ast e H ol d-up T ank (WDL-T-2 )  

T he  M isc ell aneous W ast e H ol d-up T ank (T abl e  5) w hic h has a 
c apac ity of 19,518 gallon s, c an rec eive l iqu id fr om t he 
foll ow i ng  source s: 

a. Au xil iary Bu il ding Sump T ank 

b. Ne utr al iz er T ank s 

c.  C ont aminat ed Dr ain T ank s 

d. Re act or B.J il ding Sum p  

e. De bor at ing deminer al iz er back w ash outl et 

f. F uel St or age Po ol Subm er sibl e  Pu mp D isc har ge 
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g. Un it N o. 1 M isc ell aneou s W ast e Sy ste m 

h. De miner al iz ed wa t er Sy st em 

i. Subm erg ed Oem iner al iz er Sy st em (SOS ) 

j. CO nd .  Pol isher Surrp 

k. w at er T reat ment Sum p  

1. R eact or C ool ant Bleed T ali< s  

m. COnc entr at ed w ast e St or ag e  Tank 

T he  t ank al so has c onnect ions t o  t he  Mi scell ane ou s  W ast e 
T ank PUm p  suct ion, rec ircul at ion, a c au st ic and sul phur ic 
ac id inl et , tw o nitr og en  inl et s, a ve nt ,  a g as sampl e 

c onnect ion and a reli�f val ve. The t ank is normally 
nitr og en bl ank et ed , but may be vent ed t o  t he  WDG Sy st em. 
T o  pr event ac id spl ashing on t he  inn er t ank w all s, t he 
inl et piping ext end s int o  t he t ank 8 ft . T he  d iamet er of 

t he t ank is 1 0'-9-1/ 4". T he M iscell aneou s W ast e  ttlld-LP 
T ank is l oc at ed in t he Au xil iary Bu ild ing el evat ion 3 05'. 

A tem por ary t ee c onnect ion is inst all ed in pl ac e of t he 
suct ion l ine str ainer , WDL-U2023 , on t he M iscell aneou s 
wa st e  T ank Pum p  WOL-P-68 suct ion l ine. Co nnect ed t o  t his 

t ee is a 2" l ine w hich sup pl ies the l iqu id fr om t he M iscel­
l aneou s W ast e  ttlldup T ank t o  t he  suct ion sid e  of EPICOR II 
Purrp ALC-P- 1. A 4" gu ard pipe w it h  a c omb inat ion of l ead 
and c oncret e  shield ing encl oses the suct ion piping ru n  fro m 
t he Au xil iary Bu ild ing c orr idor t o  t he C hemic al Cl eaning 
Bu ild ing penetr at ion. The gu ard pipe is open t o  t he 
at mosp her e of the C hemic al Cl eaning Bu ild ing ,  w hic h is 

und er a sl ig ht negat ive pressur e. 

2. 1 .6 Cl ean W at er R ece iving T ank (CC-T-2 ) 

T he  Cl ean W at er R ec eiving T ali< (T abl e  6) is a st ainl ess 
st eel atmo spher ic pressur e t ank w it h  a c apac ity of 133 ,70 0 
g all ons loc at ed in t he  Ol emic al Cl eaning Bu ild i•VJ. T he  
t ank rec eives t he  proc essed l iqu id fro m t he d ischarg e of 
purrp ALC-P-4 via, in ord er , t hree r esin tr aps, a one- micr on 
crud f ilt er ,  r ad iat ion monit or , c onduct ivity c ell , pH 
met er , and an inl et fl owmet er/t ot al iz er. 

An overfl ow l ine w it h  a l oop seal is pr ovid ed ne ar t he t op  
of t he t ank. A dem iner al iz ed w at er sup ply is pr ovided f or 
t he l oop seal. A suct ion l ine fro m the tr ansf er pum p 
(ALC-P-5) penetr at es t he t ank sk irt and co nnect s t o  t he 
bott om of t he t ank .  A c onnect ion is al so pr ovid ed for t he  
tr ansfer purrp rec ircul at ion l ine .  L evel ind ic at ion and 
hig h l evel al arm are pr ovid ed on panel ACL-FN..- 1 .  A futu re 
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xenon hol d-u p tank c onnec tion is provided on the vent 
l ine . A 2" dem ineral iz ed w ater l ine is al so pro vided on 
top of the tank f or w henever l arge qu antities of dem iner­
al iz ed w ater are required in the tank . T hi s  w oul d inclu de 
pre operational testing or tank cl eanup .  A d rai� l ine is 
pro vided off the T ransf er PUmp (ALC- P-5) suc tion piping to 
drain the suc tion piping and the r em aining w ater in the 
tank that the transf er pump c ann ot drain� 

T he tank has a 211 vent l ine exhau sting to the C hem ic al 
Cl ea ning Bu il ding throug h a tw o- stage dem ister f il ter. Tre 
f irst stage c onsists of tw o m oistur e separators and an HE PA 
f il ter. Tre sec ond stage c onsists of tw o c harc oal f il ters 
and an HE PA f il ter. A heater in t� e corrvno n 211 vent l ine is 
c ontroll ed f rom Pow er Pa nel W-2-3 3A .  Tre he ater is 
nonnally ener giz ed. 

Proc essed w ater is stored in the t ank u ntil a batc h  is 
c om pl eted. A re pr esentative sam pl e of the pr oc essed w ater 
c an be obtained fr om the disc harge of the tr ansf er pump at 
the sam pl e sink af ter rec ircul ating thre e volume s of the 
tank and pu rging t he sampl e l ines f or f ive l ine volume s 
bef ore draw ing the sam pl e. If the sampl e  indic ates the 
w ater is u nsatisf ac tory f or disposal, the w ater c an be 
pum ped to the Off-S pec w ater Rec eiving B atc h T ank f or 
temp orary stora ge or rou ted direc tly back into the suc tion 

l ine of pum p  ALC- P- 1  f or reproc essing throu gh the f il ter 
and dem ineral iz ers u ntil the qu al ity is acc eptabl e f or 
discharg e  to the pl ant or storage tank s. If sam pl ing 
indic ates that t he  tank ' s  c ontents are satisf ac tory f or 
dispo sal, the w ater is pum ped norm ally into the TMI Un it 2 
L iqu id was te D isp osal Sy stem, t he S pent Fu el S torage Pool, 
the PtriST' s o r  to a tank truck at the truck f ill station, 
how ev er, i t  m ay be stored in t he Off-S pec W ater R ec eiving 
Ba tc h  T ank, if desire d. T he Off-S pec w ater R ec eiving B atc h 
T ank shoul d be flu shed cl ean w it h  a em ineral iz ed w ater 
bef ore it is u sed f or cl ean w ater storage. 

2 . 1 .7 Off-Sp ec wa ter R ec eiving B atc h T ank (CC-T- 1) 

T he  Off-S pec W ater R ec eiving B atc h T ank (T abl e  7) is a 
stainl ess steel tank w i th a c apac ity of ap proxim ately 
86, 0 0 0  gall ons design ed fo r full vacuum to 75 psig. F or 
the Au xil iary Bu il ding Cl ean-up Sy stem, the tank w ill be 
operated at atmosp heric pressu re only . The tank c an 

rec eive the dischar ge f rom the Cl ean w ater R ece iving T ank 
T ransf er PUmp wrene ver it is desired to either recycl e the 
w ater f or fu rther proc essing, or store the pu rif ied w ater 
f or fu tu re disp osition. CC-T- 1 m ay al so be u sed as a 
sou rc e  of proc essed w ater to sup ply the NLB ptJil p  u sed f or 
c ontainm ent dec on. T his f eatu re all ow s gre ater 
avail abil ity of the Cl ean w ater R ec eiving Tank . 
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The Tank is piped � to receive the discharge from the SUJlll 
p..mp, if desired, but no1111ally the sump is drained by a 2" 
suction line to the Pu11p ALC-P-1 (see para. 2.1. 8). A 
suction line at the bottom of the tank can be lined �..p 
either to Pu11p ALC-P-1 for reprocessing the tank • s contents 
through the system or to the Transfer Pump ALC-P-5 for 
recirculation and sampling, or discharge. 

The tank is vented to the building in the same mamer as 
the Clean Water Receivirg Tari<. An over-flow line with a 
loopseal is provided near the top of the tank. A demin­
eralized water s�ply is provided for the loop seal. A 
connection at the top of the tank receives vents from the 
prefilter, the demineralizers and the crud filter. Chem­
icals for iodine fixing or pH adjustment may be add�d to 
the t:�nk by pu11pirg through Pu11p ALC-P-6 to a comection 
near the top of the tank. Level indication and high level 
alann are provided on panel ACL-PNL-1. A future xenon 
hold-�..p tank connection is provided on the vent line. 

The tank has a 2" vent line exhausting to the Chemical 
Cleani rg  Buildlrg through a two-stage demister filter. The 
first stage consists of two moisture separators and a HEPA 
filter. The second stage consists of two ch arcoal filters 
and a HEPA filter. A heater in the conmon 2" vent line is 
controlled from Power Panel MP-2-33A. The heater is 
normally energized. 

2.1.8 Chemical Cleanioo BuildiOO Surrp 

The Chemical Cleaning Building s� is a stainless steel 
lined pit with a capacity of (4000) gallons located in the 
northwest corner of the building. All leakage from the 
tank overflow, equipment, and floor drains are collected in 
the sump. One sump pu11p (Table 8), is installed to perwit 
the transfer of the liquid from the sump to the Off Spec 
Water Receivirg Batch TaN<, if desired. The pu11p is a 
single stage centrifugal pump with a capacity of 100 gpm. 
The pump motor is rated at 20 HP and is controlled from a 
(MAN-OFF-AUTO) selector switch located on MOC2-33A. When 
in AUTO, the pump is controlled by conductivity type level 
switch ALC-LS-1 which starts and stops the pump automatic­
ally. A Hl!tl Sump Level Alann is provided on Clean� Panel 
ALC-PNL.-1. 

The pump is started when the water level in the sump 
reaches a level that is 48 l/4 inches below the face of the 
pump mountirg. The pump stops when the level of water has 
been lowered to a level that is 90 3/8 inches below the 
pump face. The high level alarm is actuated when the water 
level reaches 36 1/4 inches below the face of the pump 
mountlrg. The volume of water removed from puJlll STJVH to 
pump STOP is approximately 1600 gallons. There is also a 
volume of nearly 1700 gallons above the Higa Alarm before 
the sump overflows. 
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T he  sunp is norm ally drained by a 2" l ine pr ovided fr om th e 
sum p t o  2" Flu shing L ine ju st up st ream of it s ent ry int o  
the suct ion l ine of pump ALC-P-1 . T his per mit s t he  retu rn 
of t he sump w at er t o  t he  cl ean up sy stem direcUy from t he  
s� w ithout c ircul at ing t hroug h the pump CC-P-2A and the 
Off- Sp ec w at er Rec eiving B atc h T ank CC-T-1. A 3/4" bra nch 

c onnect ion is pro vide d in t his l ine w it h  "Qu ick O is­
c oMect s" att ached t o  peiTIIlt ready acc ess f or flu shing w it h  
dimlneral iz ed w at er f rom an outl et dow nst ream of val ve 
ALC-V 0 1 5  w it h  a short l engt h of hose. 

2 . 1 . 9 2 0  T on Moro rail Ho ist Sy st em 

2 . 1 . 1 0  

A 2 0  t on hoist "i s  pro vide d f or reroo val and repl ac ement of 
t he demineral iz er s and ot her l ar ge piec es of au xil iary 
equ ipment in and out of t he bu il ding. It is mou nt ed co t he  
monorail w hich ext ends fr om t he  nort h  side of t he Chem ic al 
Cl eaning Bu il ding above t he resin tr aps t hrou gh t he  sout h 
end of t he bu il ding, ext ending 18' out side of t he  bu il ding 
over t he c ask l oading area. T abl e 9 pr ovioe s 

sp ec if ic at ions on t he  mo norail hoist sy st em. 

In or der t o  minimiz e t he r adiat ion exposur e t o  personnel 
dur ing demineral iz er rem oval, t he  hoist is operat ed 
remotely u sing a reroot e  pe ndant op erat ing st at ion in t he TV 
Mo nit or & Co ntr ol Bu il ding. Re mot e  operat ion is aided 

t hroug h the u se of a cl osed c ircu it TV sy st em w it h  six 
c ameras. The pe ndant has six p..� shbutt ons f or troll ey and 
hoist op erat ion - one START, one STOP, tw o f or nort h/ sout h 
movement of t he singl e  speed t roll ey, and tw o f or t he hol st 
Qu ad-S peed C ontr ol Sy st em w hich are, a 4- st ep butt on f or 

c reep l ow, mediu m and high speed RAISE, and a 4- st ep butt on 
f or c reep l ow, medillll and hi!t1 speed LO WER . 

T her e is al so a l oc al monorail hol st pe ndant l oc at ed on t he 
CCB op erat ing floo r. T his pendant is u sed f or perf orming 
operat ions w her e t here is l ittl e radiat ion expo su re, suc h 
as bring ing a new l ine r  of r esin int o the bu il ding .  

T o  aid po sit ioning of t he  hoist remot ely f or o emineral iz er 
repl ac ement , the mono rail has visibl e  t ar get mark ings above 
t he demineral iz er s, and in t he  c ask l oading area all of 
which c an be view ed w ith t he TV ca meras. 

Re sin Filt er - ALC-F-4A, B & C 

T hree R esin Filt ers are' provide d dow nst ream of EPICOR pump, 
ALC-P-4, t o  pr eve nt resin f ines fro m ent ering t he Cl ean 
w at er R ec eiving T ank .  If t he f ilt er s  c ont act r adiat ion 

l evel reach es 2 50 mRI� on any part of t he f ilt er, t he 
sy st em mu st be shutdow n and t he f ilt ers repl ac ed. Fou r 
sides of t he f ilt ers are shiel ded by sol id c onc ret e bl ocks 
8" t hick. The top is shiel ded w it h  l/2 inch of l ead. 
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2.1.11 

2.1.12 

2.1.13 

2.1.14 

2.1.15 

Crud Filter - ALC-F-5 

A one micron filter with isolation valves is provided 
between the resin filter and the Clean Water Receiving 
Tank. The pri�ry purpose of this filter is to eliminate 
any cobalt present in the processed water. A vent line 
comected to the Off-Spec Water Receivirg Batch Tank and a 
drain line to the equipment drain system is provided for 
drainirYJ the filter housing prior to inserting or removing 
a filter cartridge. The filter is shielded by 3 1/8" lead 
brid<s on three sides, and by a cor¥:rete wall on the fourth 
side. 

Durim removal of the filter, 1t should be handled as 
radioactive material. The filter must be replaced whenever 
the contact radiation level reaches 250 mR/Ifl. A special 
lever is provided to aid in removal of the filter cartridge. 

Ventilation Heating Unit & Moisture Separator 

Heating unit no. ALC-E-Hl (Table 10) is mounted on the 
inlet of the filtration unit at elevation 304' and consists 
of a moisture separator (ALC-E-Fl) and a 60 KW 480 volt, 3 
p'lase heater. The heater is powered from MCC2-33A. 

Ventilation Filter Unit 

The filter unit consists of a single housing containing, in 
order: a prefilter (ALC-E-F2) (not used), a high effi­
ciency particulate air (HEPA) filter (ALC-E-F3), charcoal 
filter beds (ALC-E-F4) and a final HEPA filter (ALC-E-F5). 
A manually actuated fire protection water supply is provid­
ed for the charcoal beds. 

Ventilation Fan Assembly 

Fan assembly no. ALC-E-1 (Table 10) is a 30HP, 460 volt, 3 
phase, 60 cycle, radial flow centrifugal unit with a 
c�acity of 8000 c fm. The fan, powered from MCC2-33A, is 
mounted on the outlet of the filter unit and discharges the 
ventilation exhaust through ductlng (mcnitored by a raaia­
tlon detector) and out through the roof. 

Ventilation Radiation Monitor 

The radiation monitor (Table 10) samples air in the fan 
discharge line isokinetically at a rate of 4 cfm to provide 
local (at monitor) and remote indication on Panel ALC-PNL-1 
of discharge paticulate, iodine and noble gas activity 
levels. Remote indication of these parameters is recorded 
on a strip chart recorder. The monitor will provide an 
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2.1.16 

2.1.17 

2.1.18 

alarm at a radiation level of 200,000 CAM, 40,000 CPM, ana 
100,000 CAM for a particulate, iodine or gaseous activity 
on the panel in the Control Building. The radiation 
monitor is powered from ..CC2-33A. A splitter block has 
been provided in the line to the radiation monitor to 
provide a means of taking grab samples as may be required. 

Ventilation Weatherproof Enclosures 

The weatherproof enclosure is located at grade level and 
houses the components discussed in 2.1.12 thru 2.1.15 
(above). 

Chemical Cleaning Building Radiation Monitors 

Four area radiation monitors (ALC-RM-8 thru 11) and an air 
sampler (ALC-RM-12) are provided in the Chemical Cleaning 
Building. The four area radiation monitors (ALC-RM-8 thru 
11) are provided with remote indication on the Radiation 
Monitoring Panel ALC-PNL-1 in the Control Building. The 
air sampler (ALC-RH-12) is located in the HVAC Building, 
but draws its sample from the Chemical Cleaning Building 
near ALC-F -1. Remote indication for ALC-RM-12 is also 
provided on the Radiation Monitoring Panel ALC-PNL-1. The 
area monitors and air sampler will provide a common alarm 
at a high radiation level and monitor failure on Panel 
ALC-PNL-1. These radiation monitors are provided for 
operator information. 

Closed Circuit TV System 

A closed circuit TV system is provided to aid in remote 
handling of the demineralizers and to aid in system 
surveillance during operation. The system consists of 
seven TV cameras strategically located in the Chemical 
Cleaning Building. The TV monitors and necessary controls 
are mounted on the TV Monitor Console located in the TV 
Monitor & Control Building. camera No. 3 has a PAN-TILT 
control and is mounted to provide a view of ALC-K-2 for 
remote handling. The PAN-TILT control allows remote 
movement of the camera to permit scanning a large area of 
the Chemical Cleaning Building for surveillance during 
system operation. camera No. 6 is mounted to provide a 
view of the EPICllR II pumps ALC-P-1 thru 4. This camera 
provides the operator with a remote surveillance capacity 
for vicwJng this area of the building ourlng system 
operation. 

camera No. 1 mounted on the monorail s�..pport structure 
outside the Chemical Cleaning Building to allow viewing of 
the prefilter or demineralizer while being loaded into the 
transfer cask. camera No .  2 is mounted directly on the 20 
Ton Hoist and provides a direct view of the monorail. 

- 17 - 3/83 



2.1.19 

Target markings which can be viewed with this camera are 
provided on the monorail to aid in the positioning of the 
ttJist. Cameras No. 4 and No. 5 provide a view of the top 
area ALC-F-1 and ALC-K-1 to aid in rerrote handling of these 
casks and to provide a surveillance capability for these 
casks during operation of the system. camera No. 7 has a 
PAN-TILT control and is mounted on the west wall between 
ALC-K-1 and ALC-K-2 to provide rerrote monitorirg of poten­
tial leak areas. 

Major System Valves 

Inlet Isolation Valve to EPICOR II System - ALC-V043 

One stainless steel, 2", l20V motor operated ball valve is 
installed on the inlet line from the source tank to the 
EPiaJR II radwaste processing system. The valve is powered 
from the 120/208V Power Panel HP-2-33A and controlled by a 
handswito'l located on MCC-2-33A, Corrpartment 3D and a 
prefilter level probe. Valve position and control power 
availability indications are provided by red, green and 
white indicating lights also located on Compartment 30. 
The three llgtts will be on while the valve is in an 
intermediate position. The valve is provided with a manual 
over ride for "close" operation only. Valve ALC-V043 is 
interlocked with valve ALC-V242 to assure that only one of 
these two valves can be OPEN at a time. Valve ALC-V043 is 
interlocked with ALC-F-1 high level to prevent overfilling 
the demineralizer. 

Service Air Regulator - ALC-Vl09 

One 3" pressure regulating valve with a 3000 rating is 
installed on the service air header Sl.pply to the EPHDR II 
system to reciJce the pressure to 80 psig. 

1 Line Valve (ALC-V255) to Demineralizer 

Ctle 2" solenoid valve (ALC-V255) with a 150 I rating at 
l20°F is installed on the line from ALC-P-1 to ALC-F-1 
between manual valves ALC-Vl9l & ALC-V207, the valve 
ALC-V255 is normally closed unless energized and is inter­
locked to close on high level in ALC-F-1. Additionally it 
closes on loss of electrical power or when system is not 
ruMirg. 
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2.1.20 

Off ;gee. water S�ply Isolation Valves to ALC-P-1 -
ALC-V 86 and Ale- 42 

One stainless steel, 2", air operated ball valve, ALC-V242, 
is installed on the supply line from Off Spec Water Receiv­
ing Batch Tank CC-T -1 to the suction of R.Jnp ALC-P-1. The 
valve allows reprocessing of off specification water. The 
valve is powered from the 1201208V Power Panel MP-2-33A and 
controlled by a handswitch located on HCC-2-33A, Compart­
ment JE. Valve position and power availability indications 
function in the same mamer as for ALC-V043. Valve 
ALC-V242 is interlocked with Valve ALC-V043 to assure that 
only one of these two valves can be OPEN at a time. Valve 
ALC-V242 is an air operated ball valve which is energized 
to open. This valve will close on loss of power thus 
avoiding uncontrolled draining of tanks CC-T-1 or CC-T-2. 

Valve ALC-V086 is a stainless steel, 2", 120V motor opera­
ted ball valve which is also installed on the outlet line 
of the Off Spec. water Receiving Batch Tari< CC-T-1. It is 
controlled by a manual handswitch mounted in MCC-2-33A, 
compartment 3E. By opening valve ALC-V086 and closing 
ALC-V242, clean water can be sent from tank CC-T-1 to the 
suction of the transfer pump (ALC-P-5) for transfer to the 
Processed Water Storage Tanks or other transfer points. 

Sample System 

A Sample System is provided to obtain a representative 
sample of tanks CC-T -1 &: 2 and the effluents of 
Oemineralizers ALC-F-1, ALC-K-1 and ALC-K-2. 

The samples from the Demineralizers and the sample obtained 
from the Miscellaneous Waste Holdup Tank are usee to 
detetmine the isotopic inventory held up on the resin 
bees. The determination is made by analyzing the influent 
and effluent isotopic concentrations, the difference of 
which is held up on the bed. This information is required 
for shipment of the spent contain- ers to the waste 
disposal site. 

A ccmmon collection station shielded by an 8 inch thick 
solid block wall is located on the Chemical Cleaning 
Building mezzanine, and is provided for controlled and safe 
sampling. 

The collection station consists of individual sample 
stations for CC-T-1 &: 2, ALC-F-1, ALC-K-1 and ALC-K-2, and 
a sample sink. 
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2.1. 21 

The sample sink is provided with demineralized water for 
the sink spray header and bottle washing. The drain from 
the sink is routed to the Chemic13l Cleaning Building SI.Jill . 
The sink is also provided with ventilation which consists 
of a hood and ductwork which is tied into the Oenical 
Cleaning Building ventilation system. 

Recirculation of the sample lines from ALC-F -1, Al..C- K-1 and 
ALC-K-2 back to the suction of ALC-P-2, and the collect�on 
of samples is controlled by solenoid valves. The ability 
to obtain grab samples is provided in the recirculation 
line for flow verification. Piping for the sample lines is 
1/� stainless steel tubing with compression type 
connectors. 

NOTE: See section 2.1.6 for obtaining a sample from 
CC-T-1 & 2. 

AUlc .  Buildirg Clearu.p System Air Compressors 

Rotary air compressors ALC-P-7 and 8 (Table 11) are provid­
ed as a backup air supply for the EPICDR II system, while 
the plant Service Air system is the normal air supply. 
Either of these air compressors have sufficient capacity 
for the operation of the Epicor II system. These compress­
ors are located in the ventilation unit • s building. These 
compressors are single stage rotary screw, electrically 
d riven, packaged units (pre-wired and pre-plumbed) with 
capacities of 115 and 98 CFM at 100 psig (the compressors 
are not the same model). 

The compressors are controlled by local hand switches which 
allow the choice of either START/STOP (for intermittent air 
demand) or CONTINOOUS (for continuous air demand) control 
modes for flexibility. The units are piped up so that they 
can be used individually when a small volume of air is 
required or in parallel to handle larger air demands. In 
all of the operating modes, the air pressure in each unit • s 
reservoir is automatically maintained within preset limits. 

2. 2 Instruments, Controls, Alarms, and Protective Devices 

2.2.1 CleanlQ System 

The Auxiliary Building Emergency Liquid Cleanup System is 
noimally operated and monitored from control panel 
ALC-PNL-1 located in the TV Monitor & Control Building 
which is a separate prefabricated building. The TV Monitor 

& Control Building is adjacent to the north west corner of 
the Chemical Cleaning Building. 
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Electrical power is supplied to the Auxiliary , Building 
Emergercy Cleanup System fro·m 750 KVA lk'lit Substation USS 
2-.33 located on the mezzanine floor at elevation )05' i n  
the southeast corner o f  the Turbine Building for Unit 2 .  
US S  2-.33 was originally the power supply t o  the Control Rod 
Drive 1-t>tors. 480Y power from USS 2-33 is supplied to MCC 
2-33A located inside the TV Monitor & Control Building. 
The HYAC system fan and heaters, the transfer pu�, build­
ing sunp � . and the 20-ton hoist are powered from f.CC 
2-33A. A 480-1201208 Yac, 25 KVA transformer, supplied 
from MCC 2-33A, supplies all other system electrical loads 
from Power Panel W2-33A, except heat traces and ALC-P-8 
which are supplied from the control rod breaker (2-4.3) . 

T�e EPICOR I I  p..��s are controlled through an automatic 
control unit which provides AUTO/MANUAL on-off switches and 
indicating lights for the pumps, demineralizer high level I 
alarms, and an ON/OFF switch for the unit. Control power 
is provided for the EPICOR II solenoid operated air supply 
valves through these units. The speed of the punps i s  
controlled by throttling motor operated valves ALC-V260, 
261, 262 and 263. A turbine flowmeter (ALC-FI-1) i s  
provided to monitor process flowrates. 

Interlocks are provided from pump control panel to valves 
ALC-Y043, ALC-V242 and ALC-V255 such that when the pump is 
stopped the valves will close, if open. 

All process instrumentation �nitored in the control center 
is mounted on Cleanup Panel, ALC-PNL-1. Audible alarms and 
indicating lights are provided on this panel for CCB Sump 
High Level ,  COB ventilation System T rouble, CCB Charcoal 
Filter High Temperature, COB High Exhaust Radiation Leve l ,  
C OB  Radiation Monitor Failed, Building Radiation Leve l ,  and 
ALC-F -1, Jli..C-K-1 & 2 Loq3 Seal Flow. Remote indication is 
provided for the area radiation monitors and the air 
sampler on the Radiation Monitoring Panel located adjacent 
to the Cleanup Panel. A c001plete instrument list including 
range and setpoints is provided in Table 12. 

2.2.2 Ventilation System 

2.2.2.1 Heating Unit & Moisture Separator 

The moisture separator is instrumented with a differential 
pressure indicator and switch, ALC-DPI-11 and ALC-DPS-1 1 .  
The heating unit (ALC-E-Hl) is provided with a te�eratue 
indicating controller and a high temperature switch. 
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The temperature indicating controller functions to maintain 
the heaters energized providing a heater outlet air temper­
ature of no more than l46°F. Should the air tefll)erature 
rise to l60°F, the high temperature switch will automatic­
ally deenergize the heaters. If the heaters are to be 
reenergized, the reset button fllJSt be depressed when air 
tefll)erature at the thermocouple drops below the l60°F 
temperature switch setpoint. 

Indication of operation of the temperature indicating 
controller and hi� temperature switches are provided on 
the switches, both of which are located in the heater 
control panel near the heaters on the filtration unit. 

Manual energizing/deenergizing of the heater control panel 
occurs at K:C2-33A. lhe heater panel is also deenergized 
automatically should the system ventilation fan trip or in 
any other way fail to maintain minimum flow at the fan 
discharge flow switch. 

A red light on the heater controller panel indicates power 
available to the heater control panel. 

2.2.2.2 Filter Unit 

Differential pressure indication is provided for the filter 
unit's  moisture separator (ALC-E-Fl ) .  While a differential 
pre ssure indication (DPI-11) is provided locally, a differ­
ential pressure switch (DPS-11 )  will actuate a remote 
"Trouble" alarm warning the operator of a restricted flow 
condition eKisting in the moisture separator. (Nhte : The 
moisture separator should be replaced when i t  exhibits a 
pressure drop of 1� w.a. ) 

Two di fferential pressure switches (one not connected) and 
a differential pressure indicator (DPI-13) are located on 
the first HEPA filter (ALC-E-F3) in the Filter Unit for 
indication and alarm: OPS-13 warns of a high differential 
pressure condition by actuating the Ventilation Unit common 
"Trouble" alarm at 3" W .G. 

The charcoal filter is instrumented with a fire detection 
system. A prealarm ( TS-15-l set at 250°F) will actuate a 
local amber lig,t,  a remote hi g1 tefll)erature alarm and a 
horn warning of increasing temperature in the charcoal 
bed. At 300°F , (remote common "Trouble" and local red 
light) alarms will be actuated from TS-15-2 indicating a Hi 
Hi tefll)erature condition exists in the bed. 

Indication of operability of the fire detection system is 
provided by an "�normal Detection" white light, located on 
the filtration unit fire detection panel. 
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Also provided on the charcoal absorber is a differential 
pressure indicati1"9 controller (ALC..OPI-14) . This is not 
connected. 

The final stage of filtration in the filtration unit occurs 
in the last HEPA filer (ALC-E-F5) .  In addition to being 
provided with local differential pressure indication 
(IPI-16) , the remote "Trouble" alarm is actuated on a high 
HEPA filter differential pressure of 3" W.G. by the locally 
mounted differential pressure switch (DPS-16) . 

2.2.2.3 Fan Assembly 

The fan assembly, as previously noted, is interlocked with 
the 60 KW heater. A control interlock is provided through 
the fan and heater circuitry such that the heater may not 
be energized unless the fan is running. A flow indicating 
switch ( FIS-17) on the discharge of the fan provides a 
safety interlock: if the filtration unit is operati1"9 and 
the discharge flow of the fan falls below 4,000 c fm, the 
heater and fan moitor will trip. FIS-17 is also tied into 
the conmon, reroote parel mounted "Trolble" alarm. The fan 
is started and stopped from MOC2-33A. 

2.2.2.4 Radiation Monitor (Controls) 

The Radiation Mo nitor (ALC-RE-18) is energized and deener­
gized locally at the monitor tabinet . Separate control 
switches are provided: one of the unit itself and another 
for the monitor sample purp .  (Note: During operation of 
the Chemical Cleaning Building Ventilation System, th� 
Radiation Monitor must be energized at all times) . A 
"Power Available" li!flt is provide on the unit. 

Local indication of the ventilation exhaust particulate 
and/or gaseous activity level is provided on the monitor. 
Remote indication of the ventilation exhaust activity 
levels is provided on the parel in the control shed. At a 
level of 200,000 CAM particulate, 40,000 CAM iodine, or 
100,000 CA-t noble gas the Hl!fl Radiation alarm will sound 
on the panel in the control shed. 
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3 . 0  PRit-CIR.E MODES Cf" IFERAT ION 

3 . 1  Startt.p 

3 . 1 . 1  Ventilation System 

Prior to startup of this unit, the manual dampers ALC-E-01 
and 02 shall be checked open. Ensure that the radiation 
monitor is energized and operational. 

When the fan is started (at MOC2-33A) ensure sufficient air 
flow exists (approx. 4000 CFM minimum) through the unit 
before energizing the heaters (Note: Heaters should not 
energize if  insufficient air flow exists) . After startup, 
verify that ventilation unit temperature, flow and activity 
indications are normal before leaving unit unattenJed. 

NOTE: Start push button will have to be depressed and 
held until flow increases above lower limit or 
fan will trip . 

3 . 1. 2 Cleanup System 

Initial startup of the Auxiliary Building Emergency Cleanup 
System will be with the Demineralizers empty of liquid. 
The Chemical Cleanup Building Ventilation System shall be 
in operation prior to operating the cleanup system. 

Before contaminated liquid flow is initiated the line 
between the source tank and ALC-V043, or the line back to 
CC-T-1 through valve ALC-V242 is primed with demineralized 
water. Motor operated valve ALC-V043 or solenoid valve 
ALC-V242 i s  then opened and Epicor II pump ALC-P-1 is 
started by opening the air motor air supply valve 
(ALC-Vl85 ) .  Liquid waste is pumped from the source tank to 
the Oemineralizer, ALC-F-1 , until the Demlneralizer ALC-F-1 
is full and the pump stops on hi g"l  tank level. Epicor I I  
Pump ALC-P-2 i s  similarly operated until Demineralizer 
ALC-K-1 is full and ALC-P-3 is operated until Demineralizer 
ALC-K-2 is full.  The air supply valves ALC-VOl l ,  VD28, 
V025 & VD22 for Epicor II pumps ALC-P-1 thru 4 respectively 
are throttled to maintain a balanced flow of about 10 gpm 
through the demineralizers. 

NOTE: The initial batch quantity will be determined by 
the efficiency of the deminera lizer resin charge 
and may re�ire a change in resin composition 
and/or flow rate to effectively process the 
radioactive waste water. 
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3.1.3 SDS Polishing Startup 

Prior to startl.4) for the SOS Polishing Mode, the 4 x 4 
liner and top s hielding for ALC-K-1 will have to be removed 
and replaced with a 6 x 6 liner. 

In addition, the resin mixes in ALC-K-1 and ALC-K-2 will 
have to be charged to suit the SOS Polishing service 
requirements. 

All other Startl.4) procedures are the same as those iden­
tified in Section 3.1.2.  

3.2 No�l Operation 

3.2.1 Ventilation System 

Ourirg normal operation, the ventilation unit should 
require little operator action. The unit should be 
periOdically dled<ed to ensure that indication is operable 
and that temperatures, flows and radiation levels are 
within the normal rarges. 

· 

Increasing differential pressures across the moist :1re 
separator and HEPA filters are an indication that the 
components are retai:Ung dirt, etc. These components 
should be replaced as required to ensure that flow through 
the ventilation unit is maximized. 

The radiation monitor and reccroer should be checked 
periodically and reviewed for evidence of t rends indicating 
that increasirg levels of activity are being discharged. A 
trend showing i ncreasing discharge activity levels can be 
indicative of carryover from the filter unit and should be 
treated accordi ngly. 

3.2. 2  Cleanup System 

Once the flow rate is established for the process, the 
system operates automatically by starting and stopping the 
pumps (ALC-P-1 , 2, 3 and 4) in order to maintain the proper 
level in the process tanks. Instrumentation is provided on 
the control panel to monitor system parameters and to 
balance the system to minimize pump cycli ng. 

L.pon C0/1'C)letion of processing one batch, Transfer F\Jrrp 
ALC-P-5 is st arted to recirculate at least three tank 
volunes of water through the Clean Water Receiving Ta(j( 
after which a sample is drawn for analysis by the THI water 
chemistry labora tory. water acceptable for discharge will 
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3.3 Shutdown 

be pumped to the THl Unit 2 Liquid Waste Disposal System 
for further sampling and monitored discharge, or to a truck 
via the truck fill station hose connection or to the 
Processed water Storage Tanks. Out of Spec water will be 
pumped to the Off-Spec water Receiving Batch Tank for 
reprocessing . (See para. 2 . 1 . 6  and 2.1.7)  

NOTE: Normal operation is the same wrether the system 
i s  being used in the Auxiliary Liquid Cleanup 
MJde, or in the SDS Polishing MJde. 

3.3.1 Ventilation System 

The purpose of the ventilation system is to ensure that all 
air leaving the Chemical Cleaning Building is filtered and 
monitored for radiation. Shutdown of the ventilation 
system will preclude filtration and monitoring of the air 
and should not be performed unless dictated by other 
casualty/operational considerations. To shutdown the 
ventilation unit, deenergize the 60 KW heaters, fan 
(ALC-E-1) and radiation monitor from their respective 
breakers in MCC 2-33A. 

3.3.2 Cleanup System 

The system is shutdown and flow through the process system 
stopped by closing the air supply valves to Epicor I I  
Pu rrps ,  ALC-P-1 through 4.  To shutdown the system upon 
completion of processing a batch, the pumps are secured and 
the liquid supply valve ALC-V043 or ALC-V086 is closed. 
Valves ALC-V242 and ALC-V255 close automatically as power 
is shutdown. Close ALC-V277 to prevent syphoning of the 
third demineralizer to CC-T-2. 

The system is shutdown and the af fected unit replaced wren 
radiation monitors on any of the demineralizers indicate 
the unit has collected a quantity of material which is 
limited by shipping. regulations, or system sampling 
indicates that the resins are exhausted chemically. To 
replace one of the units, the tank is emptied of water, the 
three hoses, the level probe cable and the bubbler unit 
disconnected from the tank, and the remotely operated hoist 
used to transport the demineralizer to the outside of the 
Chemical Cleaning Building to the transfer cask. The 
replacement unit is then installed, the hoses, the level 
probe cable and the bubbler line reconnected and the system 
started as described in paragraph 3.1.  Each can has its 
own level probe which will be discarded with the can. 

NOTE:  Sh.Jtdown is the same whether the system is being 
used in the Auxiliary Building Liquid Cleanup 
mode or in the SDS Polishing mode. 
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3.4  Special or Infreguent Operation 

3.4.1 filter Changeout 

3.5 Einergency 

When a filter bank requires charYJlng, the Aux. Building 
Einergency Liquid Clean-t.p System should be shutdown. The 
ventilation system shall be in operation during the filter 
change-out. 

3.5.1 Loss of Chemical &Jilding Ventilation System 

On loss of the Chemical Cleanl!YJ Building Ventilation 
System, the Auxiliary Building Einergency Liquid Cleanup 
System shall be shutdown, and the Chemical Cleaning Build­
ing sealed. 

3.5.2 Loss of Electrical Power 

On loss of electrical power to the Chemical Cleaning 
Building MDC 2-33A, EPICOR II Pumps ALC-P-1, 2, 3 & 4 will 
automatically stop as the solenoid ·valves on the air supply 
lines fall closed on loss of power. Valves ALC-V043 and 
V086 fail "As Is". Valve ALC-V255 fails closed. Valve 
ALC-V242 fails closed on loss of power to stop flow from 
tank CC-T -1. If flow through the system is from the Mi se .  
waste 1-bldup Tank, wrl.-T -2, operator action is reQJired to 
close valve WDL-V2628. Power will be lost to Ventilation 
Sy�tem 60KW heaters, exhaust fan and radiation monitor. 
The ventilation unit inlet and outlet dampers should be 
closed. This same procedure should be followed in the 
event that only the exhaust fan is lost. 

On loss of power to the 2-43 supply, backup air supply and 
heat traces will not be available. 

When electrical power is lost, place all automatically 
controlled equipment to the manual CFF position. Then, 
when emergency power is available, restart the system. 

3.5.3 Loss of System Air 

Loss of System Air will cause the Epicor II Pumps to secure 
until either the system compressors can be put into service 
or the Service Air System can be returned to service. 

NOTE : Epicor II uses in-plant service air as normal 
supply air. 
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3.5.4 Fire 

3.5.4.1 Ventilation Systen 

Should they become too hot, the charcoal absorber beds in 
the ventilation unit could ignite. Upon verification of 
ignition of the charcoal bed, the manually actuated fire 
protection sprays should be cut in. 

3.5.4.2 Cleanup System 

If a fire occurs in the TV Monitor Control Building the 
sprinkler system will automatically initiate. The Chemical 
Cleaning Building is provided with a hose station on the 
mezzanine for manual firefighting. 

4.0  HAZsmS AND PRECAUTIONS 

Since the system is handling radioactivity contaminated fluids, all 
appropriate health physics precautions must be observed during operation 
ard maintenance. U'lder no circumstances will discharges be made to the 
environment wi thout proper authorization. 

The Chemical Cleaning Building Ventilation System will process potentially 
contaminated air. As such, any operations or maintenance associated with 
the system should fully incorporate appropriate Health Physics 
guidelines/requirements. Any solid or l iquid ventilation system waste 
must be sampled and cleared by HP before release to environment. 

Ensure that positive verification of charcoal bed fire exists before 
manual initiation of fire protection spray system since water will damage 
the charcoal bed. 

Flushing connections are provided at various locations in the system and 
provide a means for reducing the radiation levels in the piping. Flushing 
should be exercised when maintenance is performed. 
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F\Jnp Details 

Identification 

Number Installed 

Manufacturer 

lotldel no. 

Type 

TABLE 1 

EPCIOR II PLHPS 

Maxirrum rated capacity at 90 psi air s�,pply 

Operating point capacity at 90 psi air s�,pply 

r-ex . air pressure, psi 

Lubricant 

- '19 -

ALC-P-1, 2, 3, 4 

4 

Warren Rt..pp Co. 

SA 2-A 

Oolble q:Jposed diaphragm 

120 GFM at 45 Ft o f  head 

20 GPM at 170 Ft of head 

125 

Oil 
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F\.mp Details 

Identification 

Number Installed 

Manufacturer 

M::ldel No. 

Type 

Standard Material Designation 

Rated Speed , rpm 

Rated Capacity, gpm 

Rated Total Dynamic Head, Ft 

Shutoff Head, Ft 

Design Pressure, casif"9 , psig 

Design l empera ture, °C 

Lub ricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horsepower, HP 

Speed, rpm 

Lubricant/COolant 

Power Requirements 

Power Source 

TlfllE 2 

TRANS='ER PI.J.P 

- .30 -

ALC-P-5 

1 

Ingersoll Rand 

3 X 2 X 10 Type: ...:le, Group 2,  
AN5I A60 

Horizontal Centrifugal 

Col. or 

1750 

200 

90 

121 

200 

110 

SAE 20 or 30 Oil 

Gould Century Elect. Div. 

F-C 

TEFC 

10 

1700 

Grease/a ir 

480V AC/12.5A, 3 Phase, 60HZ 

K:C-2-3.3A 
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TABLE 3 

FILTERS 

Resin Filters (Traps) 

Tank Details 

Identification 

Number Installed 

Manufacturer 

Installation 

Outside diameter/height, ft 

Shell material 

Desig1 pressure, psi 

Identification 

NUmber Installed 

t-snufacturer 

Installation 

Outside diameter/height, i nches 

Shell thickness, inches 

Shell material 

Desig1 pressure, psi 

Particle size rating 

ffiUO FILT�S 

- 31 -

ALC-F-4A, B ,  C 

3 

capol�o & Gundal , Inc. 

Horizontal 

10 X 28 

PVC 

100 

ALC-f" -5 

1 

Pall Trinity Micro Corp . 

Vertical 

7 X 34 

0.165 

SA-312 TP304 

150 

1 micron, nominal 

3/83 



Tank Details 

Identification 

Number Installed 

Manufacturer 

Installation 

Outside diameter/height, ft-in 

Shell thid<ness 

St-ell material 

Oesig."l pressure, psi 

TABLE 4 

OEMINERALIZERS 

- .32 -

ALC-F-1, ALC-K-1 , ALC-K-2 

.3 

EPICOR 

Vertical 

6 ' 011 X 6 ' 0" (ALC-F-1 & ALC-K-1) I 4 ' 0" X 4 ' 0" (ALC-K-2) 

114" 

carbon Steel 

2 
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TABLE 5 

MISCELLANEOUS WASTE tllLO-l.P TA'lK 

Tank Details 

ldenti fication 

Manufacturer 

capacity - gallons 

Installation 

Outside diameter and length , ft-in 

Shell material 

Shell thickness, in. 

Design temperature , or 

Design pre ssure , psig 

Corrosion allowance, in.  

Design code 

O:lde stamp required 

- 33 -

I«>L-T-2 

Rictmcnd Engineering Co. Ire. 

19, 518 

Horizontal 

10' - 9 1/4"; 32' - 4 5/8" 

SA-240, .304 SIS 

3/8 

150 

20 

0 

1968 ASME, Sec. III,  Class 3 

ASME Code 
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TAI3LE 6 

* CLEAN WATER RECEIVING TANK 

Tank Details 

ldenti fication 

NUmber Installed 

Manufacturer 

Capacity - gallons 

Installation 

Outside diameter & height - ft 

She 11 material 

Shell thickness 

Oeslgt pressure 

Corrosion allowance 

Code stamp required 

• Rinse Hold Tank for O . T.S.G.  O'lem. Clean Sys. 

- 34 -

CC-T-2 

1 

O'licago Bridge & Iron Co. 

133,689 

Vertical 

25' - 35' 

304 Stainless Steel 

3/16" to 3/8" 

Atrrospheric 

0 

No 

3/83 
( Reset) 

.._-------------�--------------------------------



TABLE 7 

* OFF -SPEC WATER RECEIVIN:;/BATCH TIINK 

Tank Details 

Identification 

N..Jntler Installed 

Manufacturer 

Capacity - gallons 

Installation 

Outside diameter & height, ft-in. 

St-ell material 

Shell thickness 

Design temperature, 0r 

Design pressure 

Corxosion allowance 

Code stamp required 

CC-T-1 

1 

Ollcago Bridge & Iron Co. 

65, 976 

Vertical 

21 ' -10" & 39' -0" 

304 Stainless Steel 

250°r 

Full vacuum to 75 psig 

0 

Yes 

• Chemical Cleaning Solution Tank for O.T.S.G.  Chern. Clean Sys. 
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TABLE 8 

St.f.F PlW 
CHEMICAL ClEANING BUILDING 

Punp Detail 

Identi fication 

Number Installed 

Manufacturer 

1-tldel No. 

Type 

Rated speed, rpm 

Rated capacity, gpm 

Rated total head , ft 

Min. Subnergerce required 

Design pressure, casing, psig 

De si!Tl terrpera ture, 0f 

Lubricant 

Min. flow requirements, gpm 

1-tltor Details 

Manufacturer 

Type 

Enclosure 

Rated Horsepower, HP 

Speed, rpm 

Lubricant/Coolant 

Power Requirements 

Power Sautee 

- 36 -

CC-P-2A 

1 

Gould 

3171 

Vertical 

3600 

100 

250 

1 foot 

150 

450 

Water 

General Electric 

Vertical Induction 

TEfC 

20 

3600 

Grease/Air 

480V AC, 3 Phase, 60 HZ 

loCC 2-33A 

3/83 
( Reset) 



Number Installed: 

Harufacturer : 

f.Ddel: 

capacity: 

Total Uft: 

Speed: 

Hoist: 

Trolley: 

O:lntrol: 

Hoist: 

Trolley: 

Power $t.4>ply: 

O:lntrol Voltage: 

Control Station: 

TABLE 9 

HCNJRI\IL HOIST SYSTEM 

1 

��---·-�-

Harnischfeger, Inc . ,  P&H 

#36CS23E 

20 ton 

25 ' -6" 

20 FPM maximum (9at loao) 
10 FPM medium 
5 FPM lC'A 
1 FPH creep 

50 FP:.f 

Quad - Speed 

Single Speed 

460 V AC, 3 Phase, 60 Hz 
H:C 2-33A 

110 V AC 

Local and Remote six pushbutton pendant control ;  deadman type element 
control 

Reevi rg :  

- 37 -

Four part sirgle reeveo 

3/83 
( Reset) 



TAILE 10 

CHEMICAL CLEANING BUILDING VENTILATION SYSTEM NAMEPLATE DATA 

M SA  Filter Unit 

Identification No. ALC-E-Hl 

60KW Ohromolax Heater Unit 

480v, 3 Phase, 60 Hz 

Cat. tOTber SCCP-000-3480 

Type J 0-800 °F Temperature Controller 

Type J 0-800 °F" High Umi t with Manual Reset 

Internal Industrial Fan 

Identification No. ALC-E-1 

8000 o:M Fan Unit 

30 HP 

460 volts AC, 3 Phase, 60 Hz 

ID Numbr P28G353G-G7-XD 

Victoreen 840-3 Off Line Effluent Monitor 

3 Channel Readou t - gaseous, particulate,  both 

110 volts, AC, 1 Phase, 60 Hz 

Self contained sample/return punp ( 4  cfm) 

- 38 - 3/83 
(Reset) 



Identification 

Number Installed 

Vendor 

Type 

M:Jdel No. 

capacity (CFM 8 PSIG) 

Rateo ttltor, HP, RPM 

Power Soutce 

TAELE 1 1  

AIR C:OMPRESSmS 

ALC-P-7 

1 

ALC-P-8 

1 

Le Ro i  ( Dresser Industries Inc. ) 

Sirgle Stage Rotary Screw 

3055 

1 15 0 100 
110 a 125 (Max. ) 

30, 1755 

460V, 3 Phase, 60 Hz 
MCC 2-3JA 

- 39 -

25SS 

98 G 100 
95 a 125 (Max . )  

25, 1760 

46/JV, 3 Phase, 60 Hz 
Power Panel POP-W2 

3/8 3  
( Reset) 



T AC ICl .  SDIYICE LOCAfiiJf 

IU-N:-1 EPICXlR 11 Sys. influent 
eonclJCt hl ty -e 11 

Piping 

IU..\1-1 EP1CXlR U Sys. Influent AI.C-I'M.-1 
eonclJCUvlty lndlcetor 

�U-N:-) �-1 dealn. effluent 
C0"4Jetlvlty cell 

Piping 

IU..\1-) ll.LC.-·1 dllaln. effluent AI.C-I'M.-1 
eonclJCUvlty Indicator 

�U-N: .. EPICXlR u Sys. errluent PIPing 
C0"4Jetlvlty c.ll 

IU--'1_. EPlCXlR U Sys. eftluent IU-I'M.·l 
conc11cthlty lndlator 

lllC-N:-6 AI.C.--1 deltln. effluent 
pH cell 

Piping . 

ll.LC..\l-6 AI.C.._l dteln, effl�t lii.C-I'M.-1 P'l lndleetor 
ALC-N:-7 EPICXlR U Sys • .  effluent P'l cell 

Piping 

llol.C-Al-1 EPICXlR 1I Sys, eff1�t ALC-I'M.·l 
pH lndlc1tor 

!.!!!:L!l 
INS TIU€lll A fi!Jf AI() CIJf!'R(l_ 

llf'\ll /SPAN 
Sln'LIER I(XJ[L 1(). OUTF'\JT/SCAU 

UN 4909..010- D-1oo;JM()I04 
AA-o&8·1-c2 

UN 701�1...()11- D-loo:JM()/04 
120-001 

UN 4909-to-u- o-IOOCMt0/04 
068-1-m 

UN 701S-1-oll- D-loo:JM()/04 
120-001 

UN 4909-lD-U· D-lCDJ*(l/04 
068-l-m 

UN 701�1...()11 - D-l!XlCfM(l/04 
120-001..000 

UN 7774-,.1-ol D-14 

UN 707�1...()11- o-u 
120-001 

UN ma-)-1...()1 D-14 

UN 707�1...()11- o-u 
1�1 

- ao -

SET POINT 

N/llo 

Ntllo 

Hill. 

Ntllo 

NIA 

NIA 

N/A 

II/A 

Nfllo 

NIA 

AOWIKS 

P-ot 1 of a 

"a' (�t) 

' \ ' ' 
,..:\ 

,-
, / ' 



uc 1(). SDIVIC!: lOCATION 

III.C-I'E-1 CC·l·'Z Inlet flow Ptplno 
tutblne flow toeter 

III.C.I"Ol-1 a:-T-2 Inlet flow ALC�-1 
tot.lher/lrdlc:ator 

�-1 cc-r-z dl�roe Plplno 
now or! nee plate 

�-1 CC-l-2 Olse111rge 
now tr-ltt�l 

ALC-IICIC·l 

�-) a:-r-2 o1w-.roe now AlC�-1 
tOJire root converter 

AU:-'"0.2 CC.l·'Z dlse1'oii'QII 
flow lnt�retor 

ALC�-1 

�-rt-2 a:-r-2 dlse111roe 
now Indicator 

AI..C�-1 

�-rY-A CC-T-2 dliCNrQII 
rJow poorer Sl.lll>lt 

AL�-1 

Al.t-ll·l a:-T-1 tri le�l AI.C�-1 
lrdlcetor 

ALC-t.l-1 CC-T-1 tn l�l local 
tr...,.lttu 

!!!!!...!! 
116mtKNT A TJ[Jj AKJ C04TROL 

I"".� ISPAN 
Slf'l'li[JI ICD:L ICl. WTP\11 /SC/II..E 

tt!Her I() "' 1.�27 11'4 
?527-8-fl 

It! He• ?t;[a>!!TA 0-99,999,999 Colt. 
0-� 

row:boro OP.I'TT 0-100 CPI4 o-1w we. 
row:boro � 1XM· 0-100" IIC. 

I I  IQ-A-E •-?O MAlle 

row:boro UAT-OJ • to ?0 IWlC 

rtsher & 52-ET •-?O IWlC 
Porter 0-107 TPM 

rtsher & 51-1)71 A-?0 MA1JC 
Porter 0-100 11'4 

row:boro 610-AT-OJ IIOY 60 tu 
&-?0 IWlC 

ro•boro ?51P-IC A-?0 MAlle 
0-:18 ft 

row:boro �1XM- •-?IJCAOC 
II 14rA-E 
2&•-&tl()• O-J40" ..,0 

• AI. · 

SET POINT 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

RDIMXS 

"--le 1 of a 

li&J 
(fllos•t) 

,. 
/ 

\ 
---�i 

r/ � 



\ \ i \ I .)_i � PaQe l or e  
,/ , I INST'RlKNTAliOI Al(l COIT1n . , 

I llf'UT 15PAH ' T AG IO .  5DIVICE lOCATIO! SU'I'l.IER 1(1)(\. 10. lllll'VT�E S£T I'OINT -s 
I 
I lll.t·U-1 cr-r-1 t.,. level AlC-M.-1 ro'lboro 61DAT-� l10'i 60 Hz NIA 
t': t�. PWA S<.CJC�ly &-20 MAte 
' ·  Alt-U-2 tc-T-2 t-* level "lC-M.-1 fo'lboro 2)7P-1C •·204ADC 

Indicator ()-)) rt ' 
, � III.C-lT-2 tc-T-2 t-* level l0C111 ro'lboro NElnt- o-&14" 1'20 N/A 

: .  tnn.ttter 11 H2-A-) ... :1(, .. .ex: 
. :  e•-t28• 
� !  lt.C-l Y·2 cr-r-2 t.W level AlC-M.-1 ro'lboro 61DAT� 120V 60 Hz N/A 

tnrtSII. PWA S<.CJC�Iy 4-20 MIIOC 

lll.t-I..S-1 a... Clnn. Bldg. l0C111 Warrick 2CIFO o-ls rt. )6 II& ln. 8el001 .,to. 

1� 0<-1 

suoo level swltdl &8 1/& ln. rece. 
90 )15 ln. 

Del. Clnn. Bldg. "lC-M.-1 R00£5TtR 36 11• ln. 8el001 .,to. 
suoo H1 alar- race. 

i lll.t..Pl-1 "lt-1'-) dlscherQO "lt-ln-1 ArtNr u.s. CaQe G-16CJ'SIC NIA P\n'ttlesed wltll dlec:hnQII 

, pressure oq Moon! 1981 sell I c.c�Uia:y. 

·- "le..Pl-2 �rvlc:e 1lr lol.C-Ra.-1 Arthlr u.s. � G-lW'SIC N/A 
pressure oeoe Moore 1981 

"lt·n-J "lt-1'-) see1 Wltllr l0C111 flShtr • lOAUS:lW/5 G-1&.9 IJ'I4 NIA 
flow lndlator Porter 1-l.ro<.A • 50 o-l!JJS 

WT41000 

"lC-1'1·) Oeatn. water he-r AlC-R!l.-1 Artto.or u.s. � G-160 PSIC HIA 
pressure oave Moore 1981 

- &2 - )18) (R�t) 



' ' 

.�>-
� � • or a .... 

INS TlllKMTAT JON PKJ Cl)miOL 
, / 

llf'IIT 15PAN 
TACICl. SOIVIC£ l.COTION !ill'l'liER I(XJ(L 1(). CliiM I'SCA. E S[T POINT ADW*5 

��-- ct-P-2A dl sehlf91 AI.C�-1 �trur u.s. � 0.160 P51C N/A 
l)f9UUte QeOe M)ore 1981 

�I ALC-r ·I o-- detector locel Yleto� I·H·I 1-IO,CX:O � IC/A 
Ueft Sl\leldl 

�2 ALC-r-1 � detector 
lrl(#lt sllleldl 

locel YletDfftl"l M7-1 1·10, CX:O ROC It« N/A 

�' �-1 o-- detector locel vletoreen an-1 1-IO,CX:O ADIIHI IC/A 
uert �ltldl 

� Al.�l o-- detector 
lrl17't tnlfldl 

Loa I YlctOTft'n at7-1 l·IO,CX:O 1104/HI IC/A 

ALC.,.._S AI.C-IC-2 r.i'::'1 detector Local y lctOTft'ft IU-1 1-10,000 ROI/Ifl N/A 
(lett � eld) 

ALC.-..s Al.C-o'C-2 o-- detector 
(rl(#lt shltld) 

Loeel Ylctoreen at7-l 1-10,000 � N/A 

�7 CC·T-2 Inlet flow Loeal Yletorfe"' �)-XI l-ItO CA4 N/A 

o-- detector 

AI(C� ArM Monitor · Loeal viet� e•1-1 0.1 to IOE7 lfllt« Hli. 
ALC..r-1 

· �, ArN Monitor • Loeal Ylcton!tn 857·:'10 0.1 to ICE5 lfi/HI N/A 
..,.u.,l� 

Al.C-10 ArM Monitor - rtfld Ylctoreen 857·:'10 0.1 to ICE5 lfllt« N/A 
hr._ Aru 

- ., - )/8) (Rnet) 



\ 
\ 

-· .!!!:L!1 P8Qe 5 or 11 / 
IllS t!U£HI U ION Al«l CONillOl , / 

I / 
IN'\IT /SPAH 

l AC IO .  5DIVIC£ lOCAl! ON 51..1l'\.l£11 IOXI. IO • !llli'UT r.iCAlE SET POIIIT RDIM(S 
. 

lii..C�Il •�• Mcnltar - Field vtctorecn 11�7-Xl o.t to 10E5 lfl/lfl N/A 
S..0 AIM 

Al�lZ a:s Air rtelcl llctatecn 1111-2 SYS NIA 
S.01er # 

AlC-"41·1 AI.C-1"-l o- reecl�t AI.C-Rt.-1 Vlctarecn 856-)0 1-10,000 R04/HI N/A 
(left sl\ll!lcl) 1116-2 

AlC-1141-2 Al�·l o- f'Hd..ort llt.C�-1 Vlctorecn 856-)0 1-10,000 R04/HI N/A 
lrl�t Shield) 1116-2 

AI.C-1-) AI.C-«-1 o- reeo� AI.C�-1 Vlctoreen ���-)0 1-10,000 R04/HI N/A 
Uert sl\ll!ld) 1116-2 

AI.C-1141-a Al.C-«-1 o- reeckll.t AlC-Rt.-1 Vlctorecn 856-)0 1-10,000 R04/HI N/A 
lrl�t sl\lelcl) 8�-2 

AI.C-1141-5 Alt-«-2 �- r� llt.C-Rt.-1 Vlctof'e'!n 1156-)0 1-100 R04/HI N/A 
!left Sh e1d) 

Alt-14 AlC-«·2 o- J'MCkJut AI.C-Rt.-1 Vlctorecn 856-)0 1-100 RDVIfl N/11 
lrl�t st>leld) 

AlC-1141-7 CC-T-2 Wet flow AlC-Rt.-1 V1ctoreen 1112-11 1-10E7 0'14 N/A 
o- rnd-Q.It 

AlC-1-e Aru Monitor AlC-Rt.-2 Vlctorecn 1116-2 0.1 to 10E7 lflllfl N/A 
Reedaut AlC-1" -1 

Alt-"41-9 Area Mcnttor AI.C�-2 vtctorecn 8�-JO 1 to 10E5 lfi/H NIA 
Readc>.lt ->ltZlrl� 

- u - )18) 



' .. \ ' ' 

� Paoe 6 or 8 ,/ 
IHSllU€!11ATJON AIO CXJITIO. ,/ 

, , 
11PJ1/SPAH 

11W;IC). 5DIYJct LOCATION Sl.A'\.1£11 ICXlE1.. IC) • (lJTAJT /501l[ 5[1 POINT �s 

IILC-IIf1·10 Atft ._,I tor Alt-l'lt.-2 Vlctotftn IIS6-XI 1 to IOCS lfVH N/A 
Raoout-1- lrt'll 

Alt-ft41-ll Area �tor lll�-2 vlctotftn 8)6.)0 1 to IOU NIIM 10 NFI/HI 
lle8dollt-Suo�) lift 

�1-12 tal Air ��-2 vJctotftn a.l-2 SYS 1 to to' Clla N/A 
s-ler llndDut 

IILC-ll·l 11\fluent 1-. 11\Gicator l.ca1 

Alt-TS-10 U. Mreter 1- Sellch flltn 'kilt 01�)011 C76 1111-1200 160"f' 
106-20-IIA 

IILC-TlC.10 El. tfttrr r- 1rdlcator filter lkllt Ol�lo• Q-700F J«•r 
lnd Control 

lllC-tJ'l-11 Moisture �•tor ruter thlt HSA o-J• IIC. N/A 
0> 11\Gicator o-r we. 

AU:.a>S-11 Moltture Sell•ntor rtlter lkllt twl'tR )826-2 o.s-2• WG. 1.7)" we. 
oo S.ltcn 

Ai..C-0'1-1) tfJ'tl f II ter 0> lrdlcator filter lklll HSA D-6" IIC. N/A 

�I) tfJ'tl rtlter oo S.ltcn filter lklll Olf"tER .e2•-s I.S-5" WG. ,. IIC. 

JU:-TE-15 O.tm�l rtltn r- ruter lkllt HSA 
El_.t 

"Lt-TS-1 )-) O.reoel filter r- rum lkllt HSA 120-f 
S.ltcn tor 111 Allf11 

- 65 - )18) (lleWll 



\ \ ' 

� "-9e 7 of 8 ,), 
",,.' 

I161'R\Mli1A tl()l AHl COHTIIOl . / . ' 
IN'IJT /SPAN 

TIIC NI. SDIVICt: lOCAtl()l 5lJ'I'liER tan 1(). OJli'\IT /SCAlE S£T POINT A£MMICS 

lll.C-T-UA O.n:oal T�. Alartt F'lltrr I)>Jt 

-.c-T-1� O.rccel T�. ll.lartt "'-l:...f'M.-1 

Al.t-TS-1�2 o.:a.1 ruur T1110 rs uu 1)>1 t MSA nsor 
lll.C-l�1' lll.C..£-.n O.rcoa1 F'llttr !)>It 

Acbort.r T�. 

Al.C4'1-16 10'* ruur IP IN!Icator rt lter 1)>1t ICSA �· we. 
lll.C..a>S-16 10'* rsuer IP S.ltc:h fllttr I)>Jt MSA l.�s· we. ,. we. 

-.c:-r£-17 �t floor El� tu:t DietriCh __ ,, e-o.,. we. (0-«XlD sc,.) 
u-ns-11 �t Flow 1111llcator Local DillER ().(),)• IIC, o.t• wc. 

...., S.ltc:h O..Q.)" IIC • 

�C�-18 [Jctwust Red I etlan tu:t NC SC·2X2 
Detector 

�C-Jil-18 £at.ust Radl•tton Control NC ��M-:ntrttll 10-lo' Cia 200,000 e�a Particulate 
l,..,tcator IMidlnQ N-� AO,(XXJ Clla loclll"tl! t .<XXJ cs- Cu 

AU:.J:IR-1! [Jctwus t Redhtlon Control vtctoreen 
Rtconlrr &JIIotno 

lll..C-lll'-19 Alr rutretlon I)>Jt Alt...f'M.-1 Aoc:I>Hter (lltrr) 
Trcable 

"'-C-n6-20 ll.lr rntretlon l)>lt IU (;( CR-� 
,.., Control 

- 16 - )/8) 
!Resel l 



TAChO. SD!VIO: lOCATI[JI 

-.c.u-21 loop Srl1 �1 H1Qh locll 

�22 tep-01\ "*'· Al�-1 Tmble 
Ale-rtr-2) au.. Bldt. lJI)IId Cl�., PlplnO 

W SMpllnq Systea flow 

Al.C-<tS-2' T .. a:-T-1&2 ALC-"N.-1 
Selector S.lteh 
�1 lnterloclc 

N/A Alc-t-1 �� rt•ld 
CO'Itroller 

II/A III..C-«-1 lew! l rteld 
c:ontroller 

N/A AlC-1<·2 !.eYe I rteld 
c:ontroll�r 

II/A ALC-F-1 H1 HI tep-01\ 
lew!l AJ•r- Control tnlt 

N/A AlC-«·1 HI Ill CIIC).QJn Lew!l Ale"' Control tnlt 

N/A Alt-«•2 ttl H.! C.O..Q.n 
le.el Ahr- Control tnlt 

� 
INS l1llKWT A fi[JI NfJ COITIQ. 

5lFPl!EJI 
Bill 

Roci>Hter 

CE 

CN'-WI 

C/11'-WI 

C/11'-WI 

CN'-WI 

CN'-WI 

CN'-WI 

IOU hO. 

2-AA 

om-a w/1.8 200A Conhct 

(ut�r> 

- .,. -

1�/SPAH 
OUTPIITISCI>tE 

(ut�rl 

(Ut�rl 

(later> 

' \ \ \ 

� e of e  / / 
\ 

_.\ 
-' , , ' 

S(T POINT REI4MK5 
2-tn• 

rro� RM-l-12 

NIA 

11101'-�" fro� Controls elr Mally 
1011 of c..-. to ALC...P-1 
l..ow-12" frol 
tOll of tenlc 

. Cont roll elr Mally 
to AlC...P-2 

. Controla •lr �ly 
to At.C...P-) 

)0 frOII lOll 
or tri 

,. fro- lOll or tlrM 
3" frOit tOll 
of t.,. 

)Ill) 
(Aeyt) 



"' 

� 
EPIWI 11  

R.IOII�TE PROCt:SSI� SYSI"EM 
AUX. ll.DC. EMEJI(;[ICY LIC1JID CUAIU' .olE 

PaOe 1 or 2 

CM:lUIU. OB.XCTI'I£:5: (a) Acttt.-.. !IUrflclently htf1'1 �·s to release orOCfl� water at 10 CJ'M to sausry trcn. soec. crltula. 

(b) PrccHa Wiler at 10 CJ'M. 

(c) IIJIIWu I)O!rsomel eJ<IlC)SUre. 
(d) Prcc:eu .. ter at thr lowest ponlble cost. 

SPECIJ"IC OB.XCTM:S: 
Precess 
vessel 
Contact cancns 
Radlat!on PrccH� Total 
level to Reach IUiber or Pnljected 
� �t Containers SlliOP l.ng 

� Vessel Site PrlMry l'lnpo!e 9:!pO! It ton � � AfoqJlred(5) � 
fl rtnt Dl!lltn. a•o • &'H 1. Ma �l Mbed cation l,COJ R/Hr. 1..t1 to 50 Laroe Cblnt lty 

2. Dthrr cation Resin on t�/ 11) IOO,COJ (6) or Typo! 8 
�1 Anion on 

'· Anlcn Re!OOval boltOOI 
12 5eca"d Dlaln. ••o " a•H cation Pollshtno Hbed cattcn •oo 11/Hr. 1..t1 to 15 Typo! B or L5A 

An1cn Pollst>lno Resin (2) 150,QXI > Typo! A (6) Anton Resin 
, Th1 rd Dlaln. 6'0 a 6'H water PoUshlno Mbed �In 20 AMr. m 1..t1 to 7 L5A > Typo! A 

250,QXI 
O..rd !led 1.\ Stntner 2'H • 1 tn•• • catch Resin nnes Stnlner 2•) R/Hr. 150,COJ . L5A 

t ln'l (a) 

r� " st Filter 2' • 1 1n• • t 1n• COlloids R8cval I Hlcron 
cartrldQe 

2·) R/Hr. 150,QXI 2 L5A 

�· ( 1 )  Thl! l,COJ R/Hr, l,.lt Is t>ased \.Cllll1 lhl! 1, :100 t\lrle U•Jt or thr U-6!-l50flVI shiOPl"9 caSk projected ror use. 
• aa - )18, 

' 

/ 
__ ; �' 

\ \ \ 



� (Cont'd) P-oe 2 or 2 

(2) The .ex� Rl!\r. ll.t�lt b bUtd """" • lor�l or .. ,.,,, reo�lred to pr� IMdvMtent t1ll>t•lnellon or the 6' • 6' clellln. c...-1"0 tllla larver 
deatn. to ta .-e  a llrvt -llty �nus en LSA V>l_.t. Thts ct>vqe Is �llllli"' catf!QOry �ld bit caused b)' e•Cf'Sct!Vf! strontl.- IOidi"Q 
occurrl"Q �1"0 b� or � cetlon pglhN"Q first Cl!'ltln. 

()) The 2U R/1\r. ll•lt Ss t.M<I \ClCt' I lw'Cill"Q ll.tt to control poor.omel eJPQtutt W'CI I lSA Cltro)(lry shllllll"Q ll•lt In R/1\r.). 

I•> The ,., R/1\r. lalt h • lw'CIII"' llaJl. 

Ul The total � of eor>lllt�en h boed \.ClO'I PI'IXt!SSI"Q t'"-' 21!5,000 Qllllont of Wltu edsli"Q on .l.oly 24, 1919. Thll value •Ill c:Nnoe It 
the stored .. ur froo Cltlly lnl� lrc:rea''" · 

(6) a lltoe �tty cateoary •Ill �t sii'Cle the linter will contl1n 9reater ttw> o.' .:.I� of activit,. 

(7) Tibia a,cldeted to carc.lutlon or Ml;JI'llll D'lalR II IIHI� object!V��S, ,_1., tt.r ccoolellon or oroctnl"Q aa:l�t Qf!'ented a.,tUa:y lnCS r...,t .....,11"0 a..Udi"Q water. 

. -· - )./!) 

.. � ... . � 

\ I \ ' 
_)., 



T.lll.E 1& 

EJ'ICM I I  
IUIOIIASTE PllOCESSINC SYSTEM ( SOS FU.ISMIHC ICXl£) 

IMlUU. O!I.E:fl�: (e) PoU"' tt. ""-rved Deoolnenllll'r Systeoo ernuent ... ter IUfrtele<>tly to s.tlsry teet�. -· crlterta. 

(bl Pracal "ter at 10 CAl. 

(e) IUnlalte �� e�. 
(d) Proetu "ter at the loooest PO»lb1e cost. 

SIP[Ctnc �B:ECTr«s, ProeHl 
Veslel 
Clofltect C.Uons 
A8cHaUon l'nx:essed Total 
� .. 1 to ��net'� �r ot Projected 
� � Clofltalners ShlllPln9 

Cbntainer �111 Sire Pr'-!X 1\rrDose CDooos111on Cl"lto.rla!l! Cl"tt�rt• �tr.c�m � 
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1 . 0  Introduction 

1 . 1  System Functions 

The Submerged Demineralizer System (SDS) is a temporary liquid radwaste 

processing system designed to reconcentrate the f�.ssion products 

contained in the waters in the Reactor Building Sump and the Reactor 

Coolant System, reducing the fission product levels to a level 

acceptable for final treatment through the Epicor II System. To 

accomplish this decontamination process, the SDS has been designed to 

perform the following basic functions : 

a)  To decontaminate, by demineralization, the contaminated waters 

contained in the Reactor Containment Building and the Reactor 

Coolant System at TMI-2 to a level acceptable for processing 

through Epicor I I .  

b) To transfer the decontaminated waste water from the Submerged 

Demineralization System to the Epicor I I  System or recycle back 

to the SDS feed tanks for further processing to further reduce 

radionuclide concentrations in the water. 

c )  To provide a location i n  the spent fuel pool for temporary 

storage of the spent high activity ion exchange vessels to take 

advantage of the shielding provided by the pool water. 
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, . 

d) To provide for the underwater loaaing of the spent vessels into 

their transport casks and the preparation for shipment of these 

casks. 

e) To provide the capability to control, monitor and treat gaseous 

effluents prior to release to the atmosphete to meet the i�osea 

requirements o f  Appendix B of the TMI-2 Interim Recovery 

Technical Specifications. 

f)  To provide for the installation, testing, operation, ana 

maintenance of the Sutnerged Demineralization System in 

compliance with "as low as reasonably achievable" raaiation oases 

to personnel. 

g)  To process the radioactively contaminated waters inaeoendent from 

the operation of TMI unit 1 .  

Decontamination and decommissioning of the SDS will be t reated in a 

separate document . 

1 . 2  References 

1 . 2 . 1  Epicor I I  System Description 

1 . 2 . 1 . 1  

1 .2. 1.2 

B&R Dwg. M-006 

B&R Dwg . M-013 
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1 . 2 . 1 . 3  

1 . 2 . 1 . 4  

B&R Owg .  M-015 

8&R Owg. M-208 

1 . 2 . 2  Fuel Aoo1 waste Storage System Description 

1.2.2.1  B&R Dwg. M-014 

1.2.2.2 B&R Dwg. M-127 

1 .2 .2 .3  B&R Dwg. 1-1-128 

1.2. 2.4 B&R Dwg . M-131 

1 .2.2.5  8&R Dwg. M-174 

1 . 2 .3 Radwaste Disposal System Description 

1.2.3.1  

1 . 2 .3.2 

Reactor Coolant Liquid System Description 

Miscellaneous Uquids System Des.cription 

1 . 2 . 4  SDS Technical Evaluation Report 

1.2.5  SDS Design Criteria 

1 .2.6. SDS Process Control Program 

1.2.7  Reference Drawings 

Burns & Roe Drawing 2076 

Burns & Roe Drawing 2027 

- 3 -
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Olem-N.Jclear Dwg. 527-D-A-5002 
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8Jrns & Roe Drawing 2045 

Burns & Roe Drawing E-032 

8Jrns & Roe Owg. 2007 Sht 2 of 2 

Burns & Roe Dwg. 2012 Sht 2 of 2 

8Jrns & Roe !Mg. 2014 Sht 2 o f  3 

Burns & Roe Owg. �026 

8Jrns & Roe Owg . MJ43 

Burns & Roe Dwg. t-1323 

Bechtel !Mg. 2-M74-SOS01 

Bechtel Dwg. 2-M74-PW01 

GPUSC Drawing 2R-950-2l-001 

GPUSC Drawing 2E-95D-02-00l 

Olem-tt.Jclear Owg. 527-0-A-5004 

Olem-1\tlclear Dwg. 527-D-A-5006 

Olem-tt.Jclear Dwg .  527-0-A-5009 

Chem-Nuclear Dwg. 527-D-A-501 1 

Chem-tt.Jclear Owg. 527-D-A-5013 

Olem-tt.Jclear Owg. 527-0-L-5026 

Olem-tt.Jclear Dwg .  527-0-L-5027 

Chem-tt.Jclear Dwg. 527-D-L-5031 

O'lem-tt.Jclear Dwg. 527-0-L-5032 

Chem-tt.Jclear Owg. 527-D-L-5033 

Chem-tt.Jclear (Mg .  527-0-L-5034 

GPU l'l.Jclear, Recovery Support Engr. O;tg .  RS::-027 

1 . 3  Summary Description of the System 

The Submerged Demineralizer System (SOS) is a temporary liquio raowaste 

processing system located in the TMI-2, .. B., Spent Fuel Fbol and the 

area immediately adjacent to the spent fuel pool. The system is 

designed to reconcentrate the fission products contained in the Reactor 

Containment Building Sump and the Reactor Coolant System by the process 

of ion ex charge. 

The Submerged Oemineralizer System utilizes a number of other systems 

to perform its various functions. These include: 
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1) The Surface Suction System as described in Jlppendix 12 i 

2) The WG-P-1 pump as described in the Fuel Pool Storage System 

Description. This pump and piping can be used as an alternate 

feed source from the Reactor Building sump to the feed tanks; 

3) The 1.4Jper Feed Tank System located in the "A" spent fuel pool as 

a storage source of the feed water to the SDS; 

4)  The Reactor Coolant Bleed Tanks and installed plant piping a s  

depicted a nd  described i n  Reference 1 . 2 . 2 .  

5) The Epicor-11 System as described in Epicor I I  System Description 

as a polishing and sodium removal subsystem; and 

6) The Processed Water Storage Tank System 

7) The Spent Fuel Cooling System piping. 

8) The miscellaneous Waste Hold-up Tank and associated pipi ng .  

9) Fuel Handling Building HVAC. Electrical. ana Instrument Air 

Systems 
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The Surface Suction System will be utilized as the primary means o f  

delivering water from the Reactor Building Sump via penetration 626, 

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

gallon upper s·torage tanks located in the "A" spent fuel pool. 

The pllllp is operated from the control panel (�-PNL.-1) which is located 

on the SDS cask support platform spanning the "B" spent fuel pool. 

This panel is located in close proximity t o  the SOS Filter Manifold 

which contains the valves for operation of the filter system and the 

pressure and differential pressure instrllllentation which provide an 

indication of flow from the surface suction pump and the mechanical 

condition of the filters. 

The filling operation cf the four 15,000 gallon feed tanks is monitored 

by a digital level indication provided at control panel {�-PNL-1) , 

level instruments WG-LI-1 & WG-LI-2 are also available. The feed tanks 

will be filled to approximately 84% of capacity (54,535 gallons) . A 

high level alarm will sound at 89% (57, 094 gallons) and a high high 

alarm will sound at 90% (57,549 gallons) closing inlet valve WG-AV-D2 

{when in the automatic control mode) which i s  interlocked with the 

level switch ( WG-LSH-01) on the bubbler in the WG-U-2 stand pipe. 

SDS process flow is filtered prior to storage in the tank farm. The 

purpose of the filters i s  for removal of gross size particles from the 

process stream to prevent plugging of the ion exchange beds and 

preclude solids deposition in the SOS Feed Tanks. 
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The four 15,000 gallon tanks (WJ-T-2A through WJ-T-20) are tieo 

tc.,gether and function as one 60,000 gallon storage system connected 

with the WJ-U-2 stanc�:lipe containing the SDS SJtneiYed feed FUnp 

(527-G-Ol) .  

The tank farm, optionally may be filled by utilizing the WG-P-1 pump 

located at the 280' elevation of the Auxiliary Building. This punp 

takes suction in the Reactor Building sump via the Reactor Building 

sump suction line. This method of feed from the sump to the tank farm 

is an alternative method that could be employed should the requirement 

present itself. 

The submerged SDS feed pump, located in the WG-U-2 stan�ipe, oelivers 

water from the feed tank srstem to the SOS ion excharYJers via the Feed 

Manifold and Ion Exchange Manifold. The SDS feed pump automatically 

trips on pump down of the feed tanks at 5� of tank level when in the 

auto mode; a stop button is provided on the WG task panel for manual 

shutdown. 

The process water can be directed to either zeolite train "1" or 

zeoll te train "2" or both trains simultaneously. �r present plans are 

to process through one train at a t ime during initial operations. As 

experience with operation of the system i s  obtained , we may elect to 

process through both trains simultaneously. Process sampling 

capab tlity J s  provided to enable determination and evaluation of beo 

performance based on influent and effluent sampling.
· 
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from the train 1 or train 2 exchangers the process fluid i s  directed 

into a common line which directs the flow to either cation exch�nger 

"A" or cation exchanger "8". This feature allows the final vessel to 

be removed from operation by switching to the standby vessel without 

shutting the system do�n for change out. 

The ion exchanger and filter vessels are contained in secondary 

containment boxes located approximately 15 feet below the surface o f  

the pool water. The containment boxes have slotted openings in the 

containment box lids. This feature fulfills a two-fold purpose; 1) i t  

allows the lids t o  close around the remote handling tools a nd  2 )  it 

allows pool water to flow into the top of the containment box , over and 

around the liquid disconnect coupling and out through the bottom of the 

containment box, into a coomon header for transport to the pool cleanup 

ion exchangers. The effluent of the leakage containment ion exchangers 

i s  returned directly to the pool. 

from the e ffluent of the cation vessels the water passes through a 

0.45 micron (3 micron absolute) filter which has been placed in the 

process stream to trap small resin fines which could be carri�d through 

the resin retention screens contained in each ion exchange vessel .  The 

filter contains a differential pressure indicator (CN-OPI-AFOl) to 

provide indication of pa rticulate build up .  

from the effluent of the resin trap post filter the SDS processed water 

is sent through a common header which allows it tc be directed to 

either of three storage tank systems. These tank systems are: 
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1 )  The Reactor Coolant Bleed Tanks 

2)  The Miscellaneous Waste Hold-Up Tank 

J) The Monitor Tanks 

From these lanl's the SDS processed water will either be recycled back 

through SDS o r  undergo further processing via the EPICOR I I  System 

located in the Chemical Cleaning Building . 

The EPICOR-11 system i s  described separately in "EPICOR-II SYSTEM 

DESCRIPTION." The function o f  EPICOR-II  in the SDS Processing scenario 

i s  to remove sodium which is a prerequisite to the removal of antimony 

( Sb-125) . This sodium removal will be performed in the first EPICOR-I I  

6x6 liner. The next EPICOR-JI  liner will be used to polish the 

remaining residual radionuclides from the water. After processing the 

SDS, the EPICOR I I  effluent i s  sampled prior to being pumped to the 

Processed Water Storage Tanks (two 500,000 gallon tanks) and retained 

for future disposition. 

The Submerged Demineralizer System contains, as an integral part of the 

System , a"l MSA off gas unit. This unit consists of a 1000 cfm blower 

taking suction through a roughing filter, two HEPA filters and a 

charcoal absorber filter. In addition, an inline bypass filter has 

been installed to pre-treat air coming from the Fuel Pool waste Storage 

System Feed Tanks and Feed Aump Standpipe. The off gas system also 

contains an off gas separator tank with a demister for the removal of 

entrained moisture in the off gas stream prior to treatment by the off 

gas unit. 
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The off gas separator tank i s  a 590 gallon tank located in the U'lit 2 

"B" spent fuel pool surge chamber. The off gas separator tank is piped 

to a stand pipe, also located in the surge chamber, which contains the 

off gas bottoms sump pump (527-G-02) . Moisture from various 

operational functions performed during system operations, i . e . , vessel 

filling operations, dewatering operations, sampling operations, leakage 

col�ection from the manifold boxes ,  and water removed by the integral 

demister i s  collected in the tank with tank level indication displayed 

on CN-LI-VA03. Automatic level control instrumentation initiates the 

sump pump at a preset level and transfers. the collected water back to 

the WG-U-2 feed tank stand pipe. The sump pump may also be started 

mar�ally. The off gas system discharges into the fuel hanaling 

building HVAC System. 

Included in the system installation are two (2) 12,000 gallon monitor 

tanks which are installed in the Fte model room on the 305 • elevation. 

These tanks will be used for either storing processed water to be used 

ln flushing of the system prior to vessel change out or for storing 505 

Processed water. The monitor tanks system includes pumps ( 505-PlA & 

505-PlB) and level instrumentation (505-LEl & LE3, 505-L Tl & L T3) The 

system may be operated locally or remotely from the 505 operating area 

located on the 34 7 • -6" elevation of the fuel handling building. The 

design of the Monitor Tank System is such that it could be used for 

temporary hold-up of the SDS effluent should processing dictate that 

this would be advisable. The monitor tanks are accessed from the 

effluent of the resin filter by installed valvi ng .  The �bnitor Tank 

System is further explained in the Monitor Tank System Description, 

114:>pendix 14 of this document. 
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1.4  System Performance Characteristics 

The basic �ater processing strategy utilizing SDS for the 

decontamination of the Reactor Building Sump Water (625,000 gallons) 

the Reactor Coolant System (90,000 gallons) and water accumulated in 

RCBT ' s  ·.r MWHT incorporates the SOS i n  combination with EPICOR I I .  The 

c lean ·up or reconcentration of fission products is accomplished by 

demi 1eralization and is enhanced by filtration of gross size 

p���iculate matter in the SDS filtration sub system. fi ltration i s  

considered necessary for protection of the ion exchange beds and to 

preclude buildup of solids in the SDS feed tanks. 

Water is delivered to the prefilter and final filter at a flow rate o f  

1 0  to 3 0  gpm, 70° t o  90°F, and then into the SOS feed tanks. The water 

will be transferred in 50,000 gallon batches. Analysis of sump water 

samples performed by Oak Ridge National Laboratories and GPU studies of 

filter loading and particule settling characteristcs indicate that 

l ittle particulate matter should be encountered taking suction on the 

water surface. Based on these studies and analysis,. the projected 

filter usage for the major portion of the sump i s  one ( 1 )  prefilter and 

two (2) final filters. Several additional filters could be expected to 

be required as the surface suction pump approaches the Reactor Building 

floor. 

The expected radionuclide concentrations contained in the Reactor 

Building sump water and the Reactor COolant System are represented in 

Appendix 8.  
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The actual demineralization process would begin in the first zeolite 

exchanger vessel in the SDS system. This section of the system is 

divided into two (2) parallel trains containing three (3) vessels in 

series. Either train may be operated individually or both trains 

simultaneously . The residence time nece&sary for proper ion exchange 

in the zeolite media dictates a nominal flow rate of 5 gpm per train in 

this section. For protection o f  downstream EPIOOR II organic ion 

exchange media, the process fluid temperature is limited to 125�. 

To accomplish these goal s ,  we intend to use a homogeneous mixture of 

Ionsiv IE-96 and Linde A zeolite in all three SDS liners. Ionsiv IE-96 

is the designation for IE-95 zeolite in the sodium fonn. In this fonn 

it has a high capacity and selectivity for CS, and will provide for 

some removal of Sr. Linde A has a high capacity and selectivity for 

Sr. Combining these two zeolites in the three SOS vessels will load 

most of the cesium and stro�tium in the first i n-line vessel.  The 

exact percentage mixture of these two types of zeolite will vary as 

influent concentrations change. It is anticipated that the first 

vessel can be loaded to about 60,000 curies Cs, and abOut 2,000 curies 

Sr. The remaining two vessels will contain any breakthrough and 

further polish the water. 

An administrative limit of 60,000 curies of cesium, based on the DOE 

task force recommendation has been placed on the zeolite liners, 

strontium will be limited to 6,000 curies per liner, or Sr effluent o f  

less than 1 uCi/ml. 
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Downstream of the zeolite exchanger vessels are the cation exchanger 

vessels. This section of the system is divided into (2)  parallel 

trains containing one (1)  vessel each. The design mode of operation i s  

t o  use one cation vessel a t  a time with the other being a n  installed 

spare. It is our intention to use a vessel loading similar to that 

used in the zeolite vessel. However, if necessary to further remove 

resin fines from the process stream, a submerged resin fine filter may 

be employed in this location. 

Extensive sampling will be performed at each point in the system where 

a decontamination factor can be expected. Basically, this amounts to 

influent and effluent samples at each ion exchanger vessel. The 

projected radionuclide concentrations at each sample point are 

specified in the 505 TER. 

The EPICOR II system will be utilized as a polishing unit and for the 

rembval of sodium which is key to the removal of trace quantities of 

ruthenium, recalcitrant species of cesium and strontium and primarily 

antimony. EPICOR II 6 x 6 liners for the removal of sodium are 

expected to be changed out at 25,000 gallons. This assumes a resin 

utilization factor of 80% and less than 10% sodium breakthrough. The 

RCBT ' s  or the monitoring tanks will be utilized as hold up tanks and 

monitoring station to attempt to limit EPICOR II liner radionucllde 

concentrations to less than 1 � ci/gm. This will allow EPICOR I I  

liners t o  be buried in shallow land burial facilities without 

solidification. The processing logic plan which depicts the decision 
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making logic i s  shown in figure 2. Table 1 shows the various vessels, 

their sizes, function, projected exchanger media, and number of liners 

expected to be generated. 

1 . 5  System Arrangement and Interfaces 

The Submerged Oemineralizer System is housed in the TMI Unit II Fuel 

Handling Building. The majority of the system components are located 

within the "B" spent fuel pool which will oe flooded with 11-ater to 

afford radiation shielding for submerged components. Components that 

are not submerged are shielded with lead, steel and/or concrete. The 

SOS Monitor Tanks are located in the model room (El. 305 ' ) .  The 

remaining components are located in the "A" spent fuel pool (see figure 

1 )  or in the proximity of the Unit II spent fuel pools. 

1 . 5. 1  "A" Spent Fuel Pool SDS ·Col!!?onents 

The Unit II fuel handling building adjoins the Reactor Building and is 

located directly north of the Reactor Building. The "A" spent fuel 

pool is nearest the reactor building and measures approximately 24 feet 

wide, 65 feet long, and 41 ' -6" deep. The "A" fuel pool contains six 

tanks, which were installed shortly after th� accident, for water 

storage. Two of the six tanks have a capacity of 25, 000 gallons each 

and are located in the lower portion of the pool. The remaining four 

tanks have a capacity of 15,000 gallons each and are interconnected to 

have a total capacity of 60, 000 gallons. These four tanks constitute 

the feed tanks for the SDS system. 
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The entire "A" spent fuel pool i s  covered with 3 feet thick concrete 

shield blocks. The "A" spent fuel pool will not be filled during SDS 

operation. The feed tanks can be filled with Containment Building Sump 

water using either the Reactor Building sump surface suction pump or 

the \IG-P-1 pump both of which are tied directly to the feed tanks. The 

normal mode of filling the tanks would be to fill the tanks after 

filtering the water through the SOS prefilter and final filter which 

are submerged in the "8" spent fuel pool. 

Interconnected with the feed tanks and located north of the feed tanks 

at the northwest corner of the "A" spent fuel pool is the WG-U-2 

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

tanks. The feed pump which i s  located in the standpipe i s  connected to 

the feed manifold �hich is a few feet to the southeast of the stanJpipe 

and sits atop of the concrete shield blocks. The piping between the 

feed pump and the feed manifold all enter the feed manifold on the west 

side of the manifold. The piping connecting the feed manifold to the 

SOS process trains in the "8" spent fuel pool connect to the east side 

o f  the manifold and run east to the edge of the "A" pool before turning 

north to the "B" spent fuel pool. All piping above the concrete shield 

blocks are shielded with lead bricks. 

1 . 5 . 2  "8" Spent Fuel �ol SDS Components 

The Unit I I  "b" Spent Fuel Pool is directly north of ano connected to 

the "A" spent fuel. The "8" Spent Fuel Pool is appro.ximately 24 feet 
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wide, 32 feet 6 inches lorg, and 41 feet 6 inches deep . The channel 

that connects the "A" ana "8" pools has been sealed. Immediately north 

of t.he"8" pool proper are two small pools.  The one on the west side i s  

connected t o  the "8" pool by a large transfer canal and i s  callea the 

cask pit . The cask pit is 10 feet wide, 10 feet lorg ,  and 43'  6" 

deep. On the east side of the cask pit is the surge chamber which is 

10 feet wide, 10 feet lorg , and 17 feet deep . The surge chamber is 

connected to the cask pit by underwater piping. 

The SOS cask support platform is located at the ex treme south end o f  

the "8" spent fuel pool. The cask support platform spans the pool in 

the eas t-west direction, sits on the pool curbing and i s  not swbmergea 

during operation. The cask support platform supports the RCS clean-up 

mani fold,  the filter manifold, the SOS effluent post-filter and the 

CN-PNL-1 control panel. The RCS clean-up manifold is locatec on the 

southeast corner of the cask support platform. All liquid process 

piping interconnecting with the feed tank system or SOS feea system 

enters or exits · the "8" pool under the cask support platform at the 

east end of the RCS clean-up manifola. Unoer the RCS clean-up manifolc 

the piping traverses the air space between the cask support platform 

and the water in a lead filled annulus called the RCS pipe chase. The 

piping exits the pipe chase underwater and travels to the various 

underwater components. At each place where the piping must cooe to the 

surface it does so via a shielded pipe chase since the shielding effect 

of the water and air is not adequate. 
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The filter manifold i s  located on the north side of the cask support 

platform midway between the east and west pool sides. The filter 

manifold provides the valving and instrumentation for the prefilter and 

final filter located just north of the filter man.lfold, underwater in 

the filter support rack. 

Immediately west of the filter manifold is the post-filter unit wnich 

filters SOS cation exchanger effluent prior to transfer to processing 

by EPICOR II and/or storage. 

Directly south of the post-filter is the CN-PNL-1 control panel. 

Directly west of the post-filter, off of tr.e cask support platfoxm, 

located on the west pool curb is the high rad filter glove box. This 

glove box is used for sampling the filtration process and is connected 

to the prefilter and final filter through the filter manifold. The 

glove box has glove ports on the west side. 

All operating stations on the cask support . platform are accessed by the 

stairs on the southwest corner of the cask support platform just south 

of the high rad filter glove box and west of the CN-PNL-1 control panel. 

The remainder of the area in the 118" spent fuel pool proper, north of 

the cask support platform contaJns the majority of the submerged 

components of the processing trains and the underwater storage racks 

for depleted ion exchangers and filter canisters. Four basic 

structures, resting on the pool floor, make up the processing· and 
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storage units. They are the filter support rack, the main process 

stream ion exchanger support rack, the pool clean-up ion e�changer 

rack, and the storage racks. 

As mentioned previously, the filter support rack is located immediately 

north o f  the cask support platform midway between the east and west 

pool sides. Running along the east side of the "8" spent fuel pool 

between the north edge of the cask support platform and the north edge 

of the pool is the ion exchanger support rack which contains the two 

parallel trains of three each zeolite vessels and the two parallel 

cation vessels. 

Just south of the north edge of the pool, midway between the pool 

sides, is located the pool cleanup exchanger rack which contains two 

ion exchanger vessels for maintaining clean pool water. 

Each of these three racks rests on the bottom of the poo l .  Each rack 

has an operating platform which is a few feet above the water level to 

provide operator access. Remote handling tools for coupling ana 

decoupling vessels are provided for changeout operatiuns. Each rack 

has its own underwater lighting . Underwater storage for sixty (60) 

spent vessels is as follows: 1) the main storage rack runs along the 

west side of the pool between the cask support platform and the north 

edge of the pool. This storage rack has three rows each having eignt 

storage locations for a total of twenty-four slots, 2) four storage 

locations are provided on the pool floor in the space between tne 
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filter support rack and the· pool cleanup exchanger rack (leakage 

contaiment ion exchanger rack) and eight locations are located on the 

pool floor in the space west of the ion exchanger support rack and east 

of the filter and leakage containment racks (total of 12) , 3) four 

moveable spent exchanger racks of six locations each can be placed on 

top of the main storage rack giving twenty-four space for storage. The 

total of items 1 ,  2 and 3 is sixty storage spaces. Eight additional 

storage spaces can be provided by utilizing processing locations. 

Personnel access to the filter support rack and leakage containment 

rack operating platforms is by moveable personnel bridges which span 

the gap from the west pool curb to the west side of the working 

platforms. Access to the ion exchanger support rack operating platform 

is from the east pool curb. 

Immediately north of the ion exchanger support rack, the ion exchanger 

manifold is located on the pool wall that separates the"B" spent fuel 

pool from the surge chamber. The exchanger manifold is divided into 

two sections. The east portion is more heavily shielded and contains 

valving and instrumentation for feed water to the first zeolite in 

either zeolite train. The west two-thirds of the manifold contains all 

remaining valving and instrumentation for the ion exchanger process 

flow control.  

- 19 -



: 

Directly west on the same elevation i s  the leakage containment pump 

which circulates pool water through the leakage containment ion 

exchangers. The pump discharges underwate r  in the channel between the 

cask pit and the "8" spent fuel pool. 

Tho shipping cask support platform sits on the floor along the south 

ena of the cask pit. It supports the shipping cask to be used for 

transporting spent 50S ion exchanger and filter vessel s .  The 

dewatering station rests on the east side of the shipping cask support 

platform and i s  anchored to the concrete between the cask pit and the 

surge chamber. Personnel access to the dewatering station operating 

platform is from the east side. The yoke hanger assembly sits on the 

curb along the north side of the cask pit. Tne ion exchanger nandling 

tools and t.'1e retrieval tool hang into the cask pit from hange:-s 

installed on the south side of the yoke hanger assemoly. 

The off-gas separator skid is located in the surge chamber. This unit 

consists of the o ff-gas separator tank and the off-gas bottoms pump 

standpipe. The off-gas separator tank has an integral moisture 

separator which se��rates the entrained moisture from gaseous releases 

vented through the tank. The tank communicates with the off-gas 

bottoms pump standpipe in which the off-gas bottoms sump pump rt:..,.ides. 

When the off-gas separator tank is filled, the off-gas bottoms pump 

transfers the contents of the separator tank back to the feed tank 

standpipe for reprocessing. 50S processing component vents and orains 

are listed in Table 2. 
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The surge chamber i s  covered with concrete shield blocks, a layer o f  

lead bricks and steel deck plate. Off-gas piping and drains penetrate 

the shield plugs to connect to the off-gas separator skid. On the top 

of the surge chamber cover are located 1) the high rad feed sample 

glove box , 2) the intermediate level sample glove box, 3) the beta 

monitor manifold, 4) the annunciator panel, 5) the radiation monitor 

panel, and 6) the off-gas separator level instrument panel. 

The high rad feed sample glove box is used to sample the feed water to 

the first zeolite vessel in either of the processing trains. A 

provision to sample effluent from the first zeolite vessel in the high 

rad feed sample glove box is also provided if activity levels of the 

feedwater passing through this vessel exceed � Ci/ml. The 

intermedia�� level sample glove box is utilized to sample all ion 

exchange vessel effluents starting with the first zeolite in each 

train. Both of these glove boxes are located on the north side of the 

surge chamber cover facing each other. Both glove boxes are accessed 

from the middle of the surge chamber cover area. The high rad feed 

glove box i s  located on the west side and faces west. The beta monitor 

manifold is located be·tween the intermediate level glove box and the 

ion exchanger manifold. This manifold monitors the process stream at 

selected points for gross breakthrough and can indicate major activity 

trends in the process stream. 
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On the south side o f  the surge chamber cover are located the 

annunciator panel, the rad monitor panel and the off-gas sepa;ator tank 

level indicator. The majority of the system alanns and diagnostics are 

located here. They are discussed in detail in Section 2.2 of this 

doclllient. 

Located on the east pool curb adjacent to the ion exchanger manifold is 

the SOS off-gas blower and air filtration unit . The unit maintains a 

negative pressure on all vented SDS ccmponents and provides suction on 

the off-gas separator system. The blower exhaust is routed via ducting 

south along the east Fuel Handling Building wall to where i t  ties into 

the existing Fuel Handling Building ventilation system. Off-gas system 

influent gamma radiation i s  monitored by CN-R£-VA-06 mounted on off-gas 

piping upstream of the filters. 

Installed immediately aownstream
.
of the olower, the off-gas sampling 

unit (PING-lA) continuously mcnltors the off-gas effluent for airborne 

radioactl vlty. 

A chemistry laboratory is located on the floor space immeoiately north 

o f  the "8" spent fuel pool on the west side of the Fuel Handling 

Building. 

Operator and supervision work area is provided on the south end of the 

new fuel storage pit cover which is located on the east side of the 

Fuel HandlirYJ Building, north of the "B" spent fuel pool. 
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Under the floor space occupied by the chemistry laboratory, at the 1'\ext 

lower floor level (305' elevation, 42' below the fuel pool operating 
. 

level) is located the SDS monitor tank system. This system consists of 

two 12, 000 gallon tanks, each 6 feet ln diameter and 32 feet high with 

associated pumps (2)  and all related piping to effect recirculation, 

sampling and ' ransfer of the contents to storage tanks, back to SDS 

feed tanks for reprocessing, to SDS for use as flush water, or as 

staging tanks for EPICOR I I  processing. 

Flushing connections are provided on all of the manifolds and glove 

boxes. Flush water can be processed water or demineralized water. 

Flushing is accomplished by attaching rubber hose from the flushing 

water supply station to the flush connection on the component to be 

flushed ; a portable turbine flowmeter is also placed in-line with the 

flushing operation. Flush water stations and air purge stations are 

located within close proximity of all components which may reQuire 

water flush or air purge. All flush and purge connections are made via 

Hansen Quick disconnent couplings. 

1 . 5 . 3  SOS Interfaces to Other Systems 

1. 5.3. 1 Electrical 

All SDS electric power is tied into the Unit I I  BOP electrical 

systems at distribution panel POP-6A, which is located at the 

347'6" elevation of the Fuel Handling Building, and motor control 

center 2-428 located at the 326' Elevation of the Auxiliary 

Building. 
- 23 -
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1.5.3.2 HVAC 

1 . 5. 3 . 3  

1. 5.3.4 

1 . 5.3.5 

The SDS MSA off-gas unit exhaust ducting penetrates the 347'-6" 

elevation at an existing penetration. The ducting ties into 

existing Fuel Handling Building ventilation dueling immediately 

below that penetration &t elevation 341 ' -2". 

Demineralized Water 

The SDS demineralized water heaoer is tiea into the plant system 

at valve DW-V-272 located under the east curb of "8" spent fuel 

pool curb. An additional check valve, CN-V-DW-357, and isolation 

valve , CN-V-OW-355, were added just downstream of DW-V-272 to 

protect the plant demineralized water system. 

Service Air 

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

plant service air valve, SA-V-154, located adjacent to the 

demineralizeo water system valve addressed in Section 1 . 5.3.3.  

Instrunent Air 

The SDS instrument air tie-in is at the plant instrument air 

valve , IA-V-175, located on the west side of the fuel pool curb. 
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1.5.3.6 

1 . 5 . 3 . 7  

EF'IaJR I I  

SDS effluent water can be transferreo t o  EPICOR II from either 

the Reactor Coolant Bleed Tanks (RCBT) , the Miscellaneous Waste 

Holdup Tank (MWHT) or the Monitor Tanks. The SDS e ffluent may be 

directed to any of these tanks by selecting the �propriate 

valving on the SDS transfer line at the 347'6" oper�ting 

elevation o f  the Fuel t-endling Ek.lilding. The SDS interface to 

the MWHT is through valve SF-V-234 located under the east curb of 

the "B" spent fuel pool. The SDS interface to the RCBT 's is 

through a spent fuel cooling line connection in the northeast 

corner of the cask pit . This line connects to valve SF-V-158 at 

the 305' elevation. Double isolation valves in the SOS transfer 

line at the 347'6" elevation precede the plant isolation valves. 

The SDS interfaces with the Monitor Tanks through installeo SDS 

piping downstream o f  Isolation Valve CN-V-FF -68. 

Processeo water Storage Tanks (PWST) 

EPICOR II effluent is transferreo to the PWST using the EPICOR II 

transfer pump . The PtiST's are tied to EPICOR I I  at valve 

ALC-V-006. SDS effluent can also be transferred to the PWST"s 

from the monitor tanks or from the RCBT 's.  The PWST system is 

tied to the monitor tanks at valve PW-V-39 which i s  locateo in 

the Lhit I/Lhi t II corridor. 
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1 . 5.3.8 WG-P-1 and SU rface SUCtion Pumps 

The pumps that can be used to pump the Reactor Building sump 

water to the sos feed tanks are tied to the SDS system upstream 

of the Filter Manifold. WG-P-1 is part of the WG-6 task ( Fuel 

Pool waste Storage System) and is described in Reference 1 . 2 . 2  of 

this document. The surface suction system i s  described in 

Jlpendix 12 of this docll!lent . 

1 . 6  System Design Requirements 

1 . 6 . 1  General Design Requirements 

1 . 6 . 1 . 1  The design basis considers the guidance i n  the following 

documents: 

1.6. 1 . 1 . 1  U. S.N.R.C. Reg. Guide 1 . 143, July 1978 

1 . 6 . 1 . 1 . 2  U.S .N.R .C. Reg . Guide 1 . 140, March 1978 

1 . 6 . 1 . 1 . 3  U . S.N. R.C. Reg. Guide 8.8 

1 . 6 . 1 . 1 . 4  u.s.N.R .c.  Code Guide 8 . 10 

1.6. 1 . 1 . 5  U . S .  Code of Federal Regulations lOCFR20 App. B 

1 . 6 . 1 . 1 .6 u.s. Olde of Federal Regulations lOCFR50 

as imposed by Reg. Guide 1 . 143 

1 . 6 . 1 . 1 .7 u.S .N.R .C. Reg. Guide 1 . 21 .J.me 1974 

1 . 6 . 1 . 1 . 8  ANSI/ASHE N45. 2.15 
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1 . 6 . 1 . 2  

1 . 6 . 1 .3 

1 . 6 . 1 . 3 . 1  

1 . 6 . 1 .3 . 2  

1 . 6 . 1 . 3 . 3  

1.6. 1.4 

1 . 6. 1. 5 

The process shall function in such a manner as to limit releases 

to the environment and limit ;llant personnel exposures levels to 

levels which are ''as low as i s  reasonably achievable" in 

accordance with lOCFR Part 50, lOCfR Part 20, Psgulatory G.Jide 

8.8 and TMI I I  Recovery Technical Specifications. 

Capacity 

The processing rate through the filters shall be 10 to 30 gpm. 

The sand filters are designed to operate as shown on figure 3. 

Other filters are designed for operation with up t o  20 psid above 

clean filter differential pressure. 

Process flow rate is 5 gpm per train 10 gpm total through the 

zeolite beds and 10 gpm total through the cation vessels.  

Process flow rate i s  a function of residence time, and can be 

varied depending on the choice o f  resins. 

Storage capacity of spent vessels is 60 vessels (not including 

the processing stations) . 

The system is designed to facilitate decontamination and 

decommissioning to the maximum extent possible. 

SDS pressure components are considered " Important to Safety" . 
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1.6.2 Process Piping Design Requirements 

1.6.2.1  

1 . 6.2.2 

1 .6.2.3 

1 . 6 . 2. 4  

Piping is designed t o  ANS I  831 . 1  in accordance with the 

requirements of Regulatory Guide 1 . 143. Welded construction has 

been utilized to the maximum extent possible with butt weloing 

utilized in anticipated high radiation level areas to minimize 

"crud" traps. 

The piping system has been designed for 150 psi lOOot service and 

utilizes schedule 40, type 304. stainless steel pipe and fittings. 

All instrument tubing systems communicating with process meoia 

utilize type 304 welded stainless steel tubing and fitting .  

Process instrumentation generally is not fitted with isolation 

block valves as the instrumentation is designed to be maintenance 

free over the service life of the system. 

Pressure sensing instruments communicating with high activity 

process fluids utilize liquid filled diaphragm isolation devices 

with filled capillary tubes communicating with the actual 

pressure indicating device. This minimizes the possibility of 

contaminated fluids entering the pressure indicator. The device 

may be removed remotely for calibration or replacement . 
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1 . 6 . 2.5 

1 . 6.2.6 

1 .6.2.7 

1. 6.3 

1 . 6 . 3 . 1  

Valving i n  the proce�� stream i s  contained i n  enclosed, shielded 

manifold boxes which are v•!ntilated by the Off Gas handing unit 

and have sumps which empty into either the Off Gas Separator Tank 

or Feed Standpipe. Shielded access ports in the box are provided 

for inspection and maintenance of the valves. Valves are 

operated remotely utilizing reach rods ( valve handle extensions) 

which protrude through the shielding plugs. Process valving is 

of the top entry type to facilitate maintenance and repair. 

The process line pipe size is normally 1" based on the SDS Design 

flow rate of 5 to 10 gpm. Other line sizes are based on service 

requirements and function. 

Piping runs which are not submerged or are not contained in 

manifold box are shielded as necessary to yield maximum exposure 

rates of 1 mr/hr general areas. In service radiation surveys are 

conducted to insure that these limits are met. Additional local 

shielding is added where required to elimate streaming and crud 

buildup dose rates. 

Ion Exchange Vessel and Filter Vessel Requi rements 

Vessels are designed, fabricated and tested to the ASME Boller 

�nd Pressure Vessel Code, Section VIII ,  Division 1 ,  1977 addendum 

through Winter ' 78. 



. . 

1 . 6 . 3 . 1 . 1  

1.6.3.2 

1 .6.3.3  

1 .6.3.4  

1. 6.3.5 

1.6.4 

1 .6 .4 .1  

The high integrity type 316L vessels will also be code stamped. 

Filter vessels and lower activity ion exchange vessels are 

designed to 150 psi, l00°F using type 304 stainless steel . 

Zeolite ion exchange vessels are designed to 350 psig, 400°F 

using type 316L stainless steel. 

Zeolite vessels are designed to allow ease of removal of ion 

exchange media for future disposal. 

All vessels utilize Hanson quick disconnect fitting to allow 

remote connection and disconnection. 

Monitor Tank Requirements 

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

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

2 . 1  Components 

2 . 1 . 1  Submerged Demineralization System Pumps 

2 . 1 . 1 . 1  Submerged S.O.S.  Feed Pump (CN-P-IXOl ) .  The feed pump 

(CN-P-IXOl) is located in the standpipe (WG-U-2) associated witr, 

the four 15,000 gallon waste storage tanks (located in the Unit 

#2 "A" fuel poo l ) .  It provides the capability to transfer liquid 

waste from the upper level waste storage tanks (WG-T-2A through 

20 ) ,  through the SOS System for processing .  

The pump i s  provided with a recirculation line, equipped with an 

orifice, which prevents inadvertent operation of the pump at a 

shutoff head. The recirculation line taps off of the pump 

discharge line in the feed pump manifold, and empties back into 

the twelve inch standpipe. The flow orifice provides for 

recirculation flowrate of 15 gpm at a 208 foot head. 

The pump is a submersible centrifugal Goulds pump with a capacity 

of 30 gpm at 200 ft. total dynamic head. A pressure gage, 

temperature element and flow meter a:e installed on the pump 

discharge piping. The pressure gage and flow meter provide a 

means of monitoring pump performance. 



. . 

i . l . l . 2  

The feed pump motor i s  rated a t  f!�e HP and i s  powered from a 480 

VAC MCC panel (POP-6A). The pump is controlled from a local 

control panel located near the feed pump standpipe (WG-U-2) , 

above the "A" fuel pool. Pump operation is controlled with a 

start pushbutton, a stop pushbotton, and an auto/manual key 

switch, all located on the local control panel.  The start and 

stop pusnbuttons control pump operation when the auto/manual key 

switch is in either position. When the auto/manual key switch is 

in auto, a low level switch which senses standpipe leve l ,  will 

stop the feed pump on a low level (50�) in the standpipe (WG-U-2� . 

Monitor Tank Transfer Pumps (PlA & PlB) 

These pumps are two identical, electrical , mechanical seal 

centrifugal Goulds pumps arranged in parallel. The system is 

designed to operate using one pump, the second pump is an 

installed spare. The pumps provide the capability to transfer 

processed water to either the 12 ' standpipe (WG-U-2) for 

reprocessing , the influent to Epicor II system, the Process Water 

Storage Tanks or the SDS flush header. In addition the pump 

discharge can be directed back to the monitor tanks which allows 

these contents to b� recirculated prior to chemical analysis and 

sampling. The pump is rated at 50 GPM with a total dynamic head 

of 111 feet. 



. . 

2 . 1 . 1 . 3  

Pump operation is controlled b y  start/stop pushbuttons located 

locally at the pump starter on the 305' elevation and remotely in 

control panel (SOS-LCPl) on the 3471 elevation. A selector 

switch is also installed .which aligns the monitor tank transfer 

pump to a particular monitor tank to allow the system to 

automatically trip the tran�fer pump in the event a monitor tank 

low low level condition is experienced. 

Off Gas Separator Bottoms Pump (CN-P-VA04 ) 

This pump , during normal operation, will automatically maintain 

the level in the off gas separator tank within a preset band (7811 

to 1811 ) .  In an automatic mode, plJTlp operation will be controlled 

by an electrical switch associated with the off gas separator 

tank level indicator. The switch energizes the pump motor 

controller when the tank level reaches 7811 • The plJTlp then 

operates ,  removing the separator tank contents ,  until the tank 

level reaches eighteen inches , and the level switch de-energizes 

the pumps motor controller. 

The off gas bottoms pump takes a suction on the off gas moisture 

separator tank well, and transfers the water to the feed tank 

standpipe (WG-U-2) for processing through the Submerged 

Oemineralizer System. 
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2 . 1 . 1 . 4  

The off gas bottoms pump i s  a submersible centrifugal Goulds pump 

powered by a 5 tf' motor. It is capable of producing 30 gpm at a 

55 ft. head. The plJTlp, tank, and well are located in the "B" 

spent fuel pool surge tank. 

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

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

panel to allow manual op·eration of the PllllP · IAJring normal 

operation,  the switch will be placed in the automatic position. 

The pump is powered from the SOS power panel (PDP-6A) . 

Off Gas Blower (CN-E-VAOS) 

Submerged Oemineralizer System Components (except for the monitor 

tanks which vent directly to the Fuel Handling Building 

Ventilation System) are maintained under a slight vacuum by the 

off gas blower. The blower is designed to exhaust 1000 cfm at a 

nominal differential pressure of 12" of water vaculJTl. This 

amount of differential pressure allo�·s for worst case pressure 

losses through the filters due to a dirty prefilter and dirty 

charcoal and HEPA filters of 0 . 5  and 2.0" of water vacuum , 

respectively, while maintaining adequate vaculJTl in the off gas 

header. The off gas blower is a fifteen inch, radial flow, 

centrifugal type with single inlet unit. Suction and discharge 

pressure gages are provided to monitor blower performance. The 

motor is a 5 HP . ,  460 volts, 3 phase, 60 Hz unit powered from the . 



2 . 1 . 1 . 5  

SO S  Motor Control Center. The blower is mounted on the off gas 

unit skid which is located near the east wall of the "B" spent 

fuel pool. The blower is controlled with start/stop pushbuttons 

located next to the off gas blower. The blower discharges to the 

Fuel Handling Building HVAC system. 

Leakage Containment System Pump (CN-P-L006) 

The leakage containment pump is designed to maintain an inward 

flow of fuel pool water into the leakage containment boxes which 

surround the SDS filters and demineralizers . The pump discharges 

the pool water, and any leakage from the vessel fittings, to a 

pair of parallel of ion e�changers and then to the fuel pool . 

The leakage containment pump is a centrifugal pump which is 

mounted on the catwalk between the "B" fuel pool and the cask 

handling pool . The pump is driven by a three HP motor which is 

powered from the SOS motor control center. It is controlled with 

stop/start pushbuttons mounted on a pump control panel located 

next to the pump. The pump takes suction on a common header 

containing throttle valves which, through the use of manometers 

located on the ion exchange rack operators platform where the 

remote reach rods are also located, allow the flow :hrcugh each 

containment box to be throttled to 10 gpm per box in use. The 

design total flow through the pump is 100 gpm and is delivered as 

50 gpm per leakage containment ion exchanger. The pump developes 

120 gpm at 55 ft . total dynamic head. 



2.1.1 .6  RCS Manifolo, Hi Rad Filter Manifold and High Rad Sample Glove 

Box SUrrp Purrps (CN-P-Fl07, CN-P-SA08 and CN-P-RC09) 

These pumps are mounted locally in the Hi Rao filter Manifold, Hi 

Rad Filter Sample Glove Box and the RCS Manifold. They provide 

tne capability to transfer liquid waste from the sumps of these 

canponents to the feed tank standpipe (WG-U-2) . The remaining 

SOS component sumps, unlike those above, oo not need a similar 

arrangement since they gravity drain to the off gas separator 

tank or WG-u-2 standpipe (Feed Manifold only) . 

The sump pumps CN-P-SAOS and CN-P-RC09 are ioentical nutating 

purrps with a capacity of 0 . 5  gpm at 81 feet of dynamic heao. Tte 

sump pump CN-P-FL07 is a magnetic drive 2 gear pump with a 

capacity of 0 . 5  gpm at 95 psig. 

The pumps will be operated automatically to maintain le�el in 

these sumps within a preset band. This i s  accomplisheo by level 

switches in euch sump which energizes the pump when the water 

level reaches 2 i rches and oe-energizes the pufll) when the water 

is removed. They are powered fran panel t-P-CN-1 which also has a 

breaker to allow them to be de-energizeo manually. 
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2 . 1 . 2  Submerged Demineralization System Tanks 

2.1.2.1  Off Gas Separator Tank (CN-T-VA02) 

The moisture separator tank provides the capability of removing 

l arge amounts of liquid from ventilation and drainage lines 

associated with the Sut:merged Demineralization System. Drain 

lines throughout the SOS (except for the monitor tanks, the feed 

manifold and components discussed in 2 . l . l . 6  above which have a 

separate drain arrangement) combine into a common drain header 

that empties directly into the moisture separator tank. 

ventilation lines from various SOS components (see Table 2) 

combine to join a common header. The tank is a vertically 

mounted stainless steel tank located (along with the off gas 

bottoms pump standpipe) in the spent fuel pool surge tank. It is 

36 inches in diameter, ten foot in length and has a capacity of 

590 gallons. 

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

assembly is located in the top of the tank to remove moisture 

from the tank's ventilated gases. The demister assembly has been 

tested in accordance with USAEC report MSAR-61-45. It will be 

capable of removing 99 percent of all free droplets of water, 

down to one micron in diameter, without any visible carryover. 
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2 . 1 . 2.2 

A three inch drainline runs from the bottom of the tank to the 

off gas bottoms pump standpipe (0'4-�VAOl ) .  The standpipe is 16. 

inches in diameter and 16 feet long. It houses the otf gas 

bottoms pu"" {0'4-P-VA04) . 

The separator tank has a Barton type level instrument associated 

with it . The meter reads from zero percent to 100 percent full 

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

controls off gas bottoms pump operation, and a high level switch, 

which activates an alarm on hi!jl tank levels. 

Submerged Demineralization System Monitor Yanks (505-T-lA & 

SOS-T-lB ) 

The Monitor Tari<s are two 12,000 gallon tanks desi!Jled for 

collection and temporary storage of liquids that have been 

processed throuifl the Submerged Demineralizer System. They have 

also been installed with the intent to utilize them as a storage 

location for SOS flush Water . The Monitor Tari<s along with other 

components which comprise this system are describea further i n  

Appendix 14. The Jotlnitor Tanks can be operated in the batCh, 

continuous feea, or bypass mode. In the batch mode the liquids 

are stored in the tanks until an accurate s�le of the tank's  

contents are analyzed, ana the disposition {based on sample 

results) of the processed liquid is determined. Baseo on the 
sample results, the contents may be discharged to: 1 )  the feeo 

pump standpipe (WG-U-2) for reprocessing, 2) to Lhe processea 
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water storage tanks, 3) to the 50S flush water supply header or 

4) to the EPICOR II System. In the continuous feed mode the 

tanks are used as surge tanks between the S'lS and EPICOR II 

Systems. To maintain tank level approximately constant , flow 

rate in and out of the tank is kept identical. In the bypass 

mode the SDS Processed Water bypasses the Monitor Tanks by being 

transferred to either the Reactor Coolant Bleed Tanks or the 

Miscellaneous Waste Holdup Tali<. In this mode the Monitor Tanks 

are used only as a source of SOS Flush Water. 

The tanks are vert ically mounted, stainless steel tanks , located 

in the northwest comer of the Fuel Handling Building Model 

Rocvn. The monitor tanks are atmospheric tanks built to API-650, 

Appenoix J, and meet the design criteria set forth in Regulatory 

Q.Jide 1 . 143. 

The tanks are vented oirectly throug"l a vent line to the Fuel 

Handling Building Ventilation System. The influent line to each 

tank is equipped with an automatic isolation valve, which stops 

i nfluent liquid flow when the level detector, associ�ted with the 

tank, senses a hig"l level (364" ) .  

Associatea with each tank is a Foxboro type level detector. Its 

meter inoication ranges from 0 to 400 inches full scale. These 

level oetectors also provide high/low level signals to shut the 

tank influent autcvnatic isolation valve on high level ana to stop 

the monitor tank transfer pump on low level (6" ) .  In aadition, 

- 39 - )/83 
(Reset )  



: 

these signals also feed the SOS ala� panel to alert the operator 

in the event that any of these conditions exist. Prior to 

transferring of processed liquids stereo in the monitor tanks, 

the tank contents are recirculated using one of the two monitor 

tank transfer pumps through eductors to insure proper mixing . 

The valves and piping are set up to allow either tank to be 

recirculated using either pu� or i t  is possible to set l4> 
simultaneous, independent recirculation of both tanks. 

2.1 . 3  Filtration/Deminera lization Units 

2.1.3.1  

2.1.3. 1.1 

Submerged Oemineralizer System Pre filter and Final Filter 

The prefi!ter ana final filter are the first process vessels of 

the SJbmergeo Oemineralizer System. They are used to remove 

debri s and su�ended solios from the untreateo Raoioactive wa·ste 

water. The SOS utilizes two types of prefilter ana final filter 

vessels. This allows for either a Cuno Cartrioge or sand 

fil tration media to be employed. A description of each type is 

discussed below. 

Ouno Cartridge Prefilter 

The cuno cartrioge prefilter unit is a stainless steel, type 304 ,  

vessel ,  with approximately 1 0  cubic feet o f  volune. The vesse l ,  

ircluding the male half o f  the quid< oisconnect, i s  4 feet, 5 1/2 

inches in height and 2 feet outside diameter. The top of the 

vessel has four male Hansen disconnect fittings ; an inlet nozzle, 

an outlet nozzle, a vent nozzle ,  and a dewatering nozzle. 
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Within the vessel is an enclosed area, constructed of 16 gage 

perforated plate. This cylindrical column constitutes the 

initial filtering unit o f  the prefilter vessel .  The inlet nozzle 

consists of an open ended pipe equipped with (2) two internal 

ball check valves. The nozzle is located outside of tre enclosed 

area, between the perforated plate ana the prefilter vessel 

wal l .  The inlet nozzle extends down into the vessel 

approximately one-half the hei�t of the vessel. The inlet 

Hansen quick disconnect is a non-check valve design to prevent 

plugging from debris in the waste water . The inlet nozzle is 

equipped with two ball check valves which prevent a reverse flow 

of water out of the vessel when the vessel is disconnected from 

the ptocess stream. 

Contained within the enclosed cavity formed by the perforated 

plate is a network of fifteen, 125 micron cuno filter 

cartridges. The opening st the upper end of each filter seals 

arouna a nozzle which empties into an outlet header. The opening 

at the lower end of the filter is pluggec. The cartridges are 

supported by sPrings (on the bottom) which ale in sealing the 

upper opening around the outlet nozzles. 

Thf prefilter assembly is also equipped with a dewatering leg and 

a vent nozzle. The dewatering leg consists of a 1/2 inch 

stainless steel pipe, extending from the bottom center of the 

filter, around the outside of the perforated plate, and out the 

top o f  the vessel .  I t  terminates with the male half o f  a Hansen 
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quick discoonect. Tt-e vent consists of a short nipple (with the 

male half of a Hansen quick aisconnect attached to the end) 

welded around an opening in the top of the vessel . 

Ouno Cartridge final filter 

The CUno Cartric)Je final filter Vessel shell is identical to the 

cuno cartridge prefilter vessel shell.  It i s  a Stainless steel, 

type 304 vessel with approximately ten cubic feet of volume. Tt-e 

vessel,  including the male half of the quick disconnecls, is 4 

feet 5 1/2 inches in hei!jlt and two feet outsioe diameter. The 

top o f  the tank has four male quick disconnect fittings, an inlet 

nozzle, an outlet nozzle, a vent nozzle, and a oewatering nozzle 

Arranged within the filter are three concentric circles of 10 

micron "Cuno" filters totaling thirty cartridges. The cartriages 

are mounted in the final filter in the same mamer as they are 

mounted in the prefilter. A spring on the bottom seals the 

"cuno" filter against the effluent header nozzles. 

The final filter inlet nozzle is a short nipp!e with the male 

half of a Hansen quick disconnect welded to it.  The o ther end of 

the nipple is welded around an opening in the top of the vessel. 

lhe filt� vent nozzle is constructed the same as the inlet 

nozzle. 
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The outlet nozzle is a short run of pipe extending from the 

filter effluent headert through the top of the vessel and enoing 

with a male quick discomect .  The dewatering leg is a l/2 inch 

pipe which runs from the bottom center of the vesselt LP through 

the vesse l ,  8 inches from the vessel centerline. The line 

penetrates the top of the vessel, and ends with a male quick 

disconnect . 

The flow path throu� the filter is as follows: the water enters 

the vessel throu� the inlet nozzle and flows down and around the 

Cuno filters. The water then passes through the cartrioge and 

leaves the vessel throu� the outlet nozzle. 

Because plugging of the inlet .l:lhnson screens occurred in the 

sand filters, all sand filters of the 304 stainless steel type 

after the initial pair have the spray headers mooifieo. The 

spray ring on these headers has three 0 . 5  inch holes drilled on 

the top side to allow flow if the Johnson screens plug. 

Also a special series of 3l6L vessels fabricated by Buffalo Tank 

COmpany were procured which have specially designed spray heaoers 

to allow high flow rates. These vessels are identical to other 

316L zeolite ion exchanger vessels in every respect except for 

spray header design. The spray headers in these vessels do not 

contain Johnson screens. These vessels are for use as sand 

filters and leakage containment ion exchangers where unrestricted 

flows of greater than lO GFM are re""ireo. · 
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2 . 1.3.1.3  Sand Prefilter and Final Filter 

T� sand prefilter and final filter consist of two layers of sand 

contained in a stainless steel ,  type 304 vessel,  identical in  

size to  the cuno cartridge prefilter and final filter vessels (4 

fee t ,  5 112 inches in height and 2 feet in diameter) . 

The vessel is equipped with tour nozzles on the top. Three 

nozzles tei11linate with the male half of a 1 112 inch Hansen quick 

aisconnect. The fourth is a three inch fittirg with a screweo 

pipe cap closure. The f 11 tration media consist of  200 pounas of 

0.85 millimeter sand and 700 pounds of 0.45 millimeter sana in 

two separate layers. Approximately 6 pounds of 2 millimeter 

borosilicate glass with a nominal boron concentration of 22 

percent is added uni foi11lly to the sand filled protion of the 

filter , for reactivity control. These filters remove suspenaeo 

solios in a range of 20 to  30 microns in size. 

The inlet nozzle is a short run of pipe, which extenos from the 

quick aisconnect, down into the vessel ,  ana empties into a spray 

ri� .  The rirg i .. � 1 1/2 inch pipe rolled into a 12 inch 

diameter ring ,  located horizontally near the top of the vessel. 

There are six 5/16 inch diameter holes arilled through the bottom 

of the rirg. The holes are covered by a one inch long 3/4 inch 

diameter , .007 inch screen c� (Johnson screen ) ,  which is welded 

arouno the hole. 
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The vent nozzle i s  a short nipple welded around a hole in the top 

of the vessel. A three inch in diameter, .007 inch screen ct.p is 

weloed around the hole on the inside of the vessel as a sand 

retaining device. 

The outlet line from the vessel serves two purposes. It is the 

nonnal outlet line, and it serves as a dewatering leg. The 

outlet line is a 1 1/2 inch straight pipe which extends from just 

off the vessel bottom, up through the center of the vessel and 

penetrates the top of the vessel.  The bottom end of the pipe is 

enclosed within a screened area, which act as a sand retaining 

screen. 

The fourth nozzle on the vessel is used as an access opening . I t  

i s  a three inch nozzle weldea arouno an opening i n  the top o f  the 

vessel. The nipple is capped with a three inch screweo pipe cap . 

The influent water enters the vessel through the inlet nozzle. 

water sprays out into the sand media from the spray ring holes. 

The water is forced down through the media,  and up through the 

outlet line where it leaves the vessel. 

Both tne prefilter and the final filter, when installed in the 

system, will set inside a seconaary containment locateo 

underwater at the south end of the "B" fuel pool .  The purpose of 

the secondary containment is to collect any leakage which might 

be present from the fittings associated with the vessel, ana to 

provide support for the filter vessel. 
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2.1 . 3 . 2  

Pressure instruments have been installed in the system t o  monitor 

filter perfoxmance. There are pressure gages located on the 

influent and effluent l ines to allow the operator to monitor the 

pressure the filter is subjected to, and the pressure drop across 

each filter . Allowable sand filter differential pressure is 

shown on Figure 3 .  

Submerged Demineralization System Post Fi lter 

The post filter is the third filtration unit in the SDS. The 

filter is used to remove any resin fines which escape through the 

resin re tention screens contained in each ion exchanger vessel. 

It is located at the south end o f  the fuel Pool deck just east of 

the hl!tl Rad Filter Glove Box. I n  the system, the post filter is 

positioned on the effluent side of the cation vessels.  

The post filter unit consi,ts of a filter housing which contains 

a replaceable cartridge filter. The housing is constructed of 

3/16 inch 304 stainless steel, and is 7 inches in diameter by 25 

7/16 inches in height and mounted on a 16 inch high support. The 

tq> of the housing is equi,;ped with a lid to allow for 

installation and replacement of the filter. COnsistent with the 

remainder of the SDS system the housing is desig1ed for 150 psig 

and l00°F. The filter is mounted inside the housing and is 21 

5/16 inches in he 1!j1t by 6 3/4 inches in diameter . It is 

constructed of epoxy impregnated cellulose fiber media with 

stainless steel supports. It is built with a particle removal 
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2.1 . 3 . 3  

capability o f  0.45 micron nominal a t  a 98% efficiency and 3.00 

micron absolute. The filter is designed for a clean filter 

pressure drop of 12 psig at 20 GPM and a maximum flow rate of 150 

GA-l .  The filter i s  located within a lead shield. 

Differential pressure, flow and radiation aetection 

i nstrumentation have been installed in the system to monitor 

filter perfoimance. The differential pressure gage i s  used t o  

irdicate the press•Jre drop across the filter , the turbine flow 

meter is used to monitor effluent flow rate and total volume 

processed. The radiation detector is positioned next to the 

filter to monitor the radioactive loading on the filter. At a 

differential pressure of 25 psig and/or a filter raa�ation level 

o f  2Rihr, the filter is considered depleted ana will be 

dlaNJed-out . 

Leakage COntaiMlent Ion Exchange Vessels 

Leakage containment ion exchange beds are containeo in a standard 

vessel, identical in size to the sand filtration unit vessels ,  (4 

feet , 5 1/2 inches in height and 2 feet in diameter ) .  

These vessels are equipped (as are the filtration vessels )  with 

four nozzles on the top. Three nozzles terminate with the male 

half of a 1 1/2 inch Hansen quick disconnect .  The fourth i s  a 

three inch flttirg with a screwed pipe cape closure . 
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The inlet nozzle is a short run of pipe, which extends from the 

quick disconnect, down into the vessel, ana errpties into a sPraY 

ring .  The ri ng  is a 1 1/2 inch pipe rolled into a 12 inch 

diameter ring, located horizontally near the top of the vessel. 

There are six 5/16 inch diameter holes drilled throug. the bottom 

of the ring . The holes are covered by a one inch long 3/4 inch 

diameter, .007 inch screen cup (Johnson screen), which is welded 

aroU'\0 the hole. 

The vent nozzle is a short nipple welaed around a hole in the top 

of the vessel. A three inch in diameter, .007 inch screen Cl4> is 

weloea around the hole on the inside of the vessel as a sana 

retaining device. 

The outlet line from the vessel serves two purposes. It is the 

normal outlet line, and it serves as a dewatering leg. The 

outlet line is a 1 1/2 inch straight pipe which extenas from just 

off the vessel bottom, up through the center of the vessel and 

penetrates the top of the vessel. The bottom end of the pipe is 

enclosed wi thin a screened area, which act as a sana retaining 

scretn. 

The fourth nozzle on the vessel is useo as an access opening . I t  

i s  a three inch nozzle welded around a n  opening i n  the top o f  the 

vessel. The nipple is capped with a three inch screwed pipe cap. 
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The influent water enters the vessel through the inlet nozzle .  

Water sprays out into the sand media from t he  spray rirg hOles. 

Tt1e w;ater i.; forced down throu� the media, and up through the 

outlet line wrere i t  leaves the vessel. 

The leakage containment ion exchangers will also be enclosed by a 

secondary containment , however , the containments will not have 

covers on them like the zeolite vessel containments. They will 

be located at the center of the north end of the "B" fuel pool. 

The ion exchange vessels are provideo with pressure gages on the 

influent and effluent lines. The gauges are useo by the operator 

to monitor pressure drops across the ion exchange medias .  Curie 

loaoing will be calculated from sampling results of the influent 

and ef fluent samples from each vessel in the process train. 

Because flow restri ction caused by pluggeo Johnson Screens 

occurred in leakage containment vessels, the 304 stainless steel 

vessels have modified spray headers .  T he  spray ring on these 

heaoers has three 0.5 inch holes drilled on the top side tr �llow 

flow if the Johnson Screens plug. The modified Buffalo Vessel s  

addressed i n  Section 2.1.3.1 .3 ,  also may b e  used a s  leakage 

containment vessels. 
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2 . 1 . 3.4 Zeolite and Cation Ion Exchange Vessel s 

The zeolite and cation ion excharw;Je beds are 4 feet, 5 112 inche� 

in height and 2 feet in diameter. These vessels are high 

integrity 316l st ainless steel, designed to withstano 350 psig at 

400°F and have 3/8" thick walls.  

Each of these vessels are equipped with five (5) nozzles on the 

upper head. Three of these are 1 1/2 inch nominal pipe size 

fitted with the male halt of a 1 1/2 irch Hansen quid< oisconnect 

fitting. The other two are 3 inches (nominal pipe size) and 

closed with standard, gasketed bolt-on flanges. 

The inlet nozzle is a short nipple extenoing from the Hansen 

CQ�..Pl ing into the vessel then leadirw;J to a spicer-type inlet 

spray header. There are four spray outlets each terminating in a 

3" OD Johnson screen, 1 1/2 i n::hes in length with a gap size of 

0.006 inches. At the inlet to each screen a 0.32 i nch drilled 

passage assures the proper distributing at each outlet . 

The vent nozzle is a short 1 1/2 inch {I'FS) nipple extending 

throu� the top of the vessel. A three in::h oiSJr.eter, . 007 inch 

screen cup is welded around the pipe on the in�ide of the vessel 

as a re sin re tainirg measure and the outside end i s  provideo with 

a 1 1/2 inch male Hansen fitti ng .  
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The outlet line consists of three 1 l/2 inch (NPS) segments, two 

of these are straight stainless steel pipe segments and the third 

is a 24 inch long flexible convoluted stainless steel hose 

connecting the pipe segments. The flexible portion allows for 

differelttial heating of the vessel co��ponents. The bottOfll pipe 

segment extends frOfll l/6 inch f rOfll the bottom of the liner, 

thro,u{tl an inwrted 6 inch 00 Johnson screen (0.007 gap) to mate 

with the hose. The screen is welded to the outlet pipe segment 

and the vessel head to form a sealed area and thus act as a resin 

retainer to prevent zeolite escape frOfll the bed. 

The two 3 inch nozzles on the vessel head a_re usee for general 

vessel access and loading and unloading the ion exchanger media. 

Each is constructed of a short 3 inch schedule 160 pipe weloeo to 

the vessel head and provided with a standard ANSI flanged 

closure. Each blind flarqe is drilled and tapped for a l/4 inch 

NPT vent connection. Stainless steel ,  l/4" flexible tubing is 

attached to the one blind flange for venting vessels of 

raaiolysis gases during storage. A 3/4" 00 Johnson .007 inch 

screen Cl.P , one inch in length is welded to the inner sloe -of 

each blind flange to prevent resin fines from entering the vent 

line. 

These vessels will be located (when installeo in the system) in 

secondary containments that are the same as those used with the 

prefilter and final filt-er. The leakage contairvnent pump takes a 

suction off the bottom of all the containments and draws any 
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leakage from the vessel fittings along with pool water down 

throlYjl the containment to the PtlllP and discharges through the 
leakage containment ion exchangers back into the poo!.. These 

ve ssels are located along the east wall of the ''8" fuel pool. 

2 . 1 . 4  �nifold Containments 

2.1.4.1  Hi Ra d  Fi lter Manifold Containment 

A major! ty of the valves, instruments, ana piping runs, 

associated with the prefilter ana final filter form the filter 

manifold which is housed in a shieldea, ventilated containment . 

This manifold 1s located on the cask sl(lport platfoim at the 
south end of the "B" ruel pool. 

The containment is 3 feet , 6 inches wide, 6 feet 10 inches long 

ana 1 foot 10 inches deep. It is constructec from 3/16 inch 

thick stainless steel plates and frames .  ShleldirYJ i s  provided 

on the outside of the containment , on the top and sides. The 

bottom o f  the containment is sloped to one eno for drainage. Any 

collected fluids will energize CN-LE-FL06, activate the local 

alarm and initiate sunp j:UIIp 527-C..07, which punps the water back 

to the WG-lLo-2 standpipe. The containment box i s  ventilated and 

maintained at a negative pressure by the sos orr Gas System. The 

intake and exhaust connections are 2 inch lines locateo at 

opposite sides of the contaiMICnt box . Access ports are provided 

in manifold containments for maintenance of the valves ana 
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2 . 1 . 4. 2 

instruments and are shielded with lead blocks .  Valve ��eration 

will be performed usirg reach rods which pr�trude through the top 

shield. All reach rods for manifold containments utilize lead 

collars under the lead block which cover the six inch diameter 

access holes. This feature prevents streaming at the valve stems. 

Feed Pump Manifold Containment 

Valves, pipirg , and instruments associateo with the feed pump are 

houseo in a ventilated containmfnt .  This manifold i s  locateo in 

the r.orthwest corner of the "A" fuel pool, next to the 505 Feed 

tank stanopipe (WC-U-2) . 

The containment is approximately 4 feet 9 inches long, 2 feet 2 

inches wide, and 1 feet 9 i ��es deep . It is constructed o f  3/16 

inch stainless steel plates and support frames. Lead shielding 

is provided on the sides and top of the containment .  A 

carbonsteel block, 5 inches thick , 4 feet 9 inches long, ano 2 

feet 2 inches wide, i s  used as a top and shield for the · 

containment. ventilation intake and exhaust lines are provioea 

at opposite enos of the containment . The containment is 

ventilated and maintained at a negative pressure by the SDS off 

gas system. The bottom of the containment is sloped to one end 

for drainage toward the drain line which gravity drains to the 

feed pump standpipe (WG-U-2) . 
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2.1.4.3  

Th e  containment houses a pressure instrument , temperature 

detector and a flow element . The feeo pu�Jll discharge valve, feeo 

pump recirculation valve, ana manifold flushing valves are 

operated fro� this containment. 

Ion Exchange Manifold COntainment 

The ion exchange manifold conteinment houses valves, piping , ana 

instruments associated with the ion exchange process train. The 

manifolo is located on the walkway between the "B" fuel pool, ana 

the "8" spent fuel PI)Ol surge tank. 

Tl'le containment is 13 feet 3 inches long, 3 feet 6 inches wide 

and 2 feet 4 inches deep. It is constructc J of 3/16 inch 

stainless steel plating and reinforced with stainless steel 

supports. 

The containment is divioed into two sections, a high level 

section and a low level section. Piping runs and associated 

equipment , subjected to waste which has not been processea 

through a zeolite train, are located in the high level area. 

The south ena of the containment box has an external shielded 

chirrney which overchanges the "8" fuel pool wall ana descends to 

the water surface ar'ld is partially submergea �derwater. With 

the exception of sampling ana flushing lines, piping enters the 

containment underwater (into this dropoff) for shieloing 

considerations.  
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2 . 1 . 4 . 4  

A one inch t hick c arbon st eel pl at e c overs the l ow l evel area and 

a five inch thick c arbon st eel pl at e c overs t he high l evel area. 

The side s  and t q>  of the c ont aiNnent are shiel ded w it h  l ead 

acc ording t o  t he radiat ion l evel s est imat ed t o  exist . 

The c ont ainment is vent il at ed and maint aine o at a negat ive 

pressur e by t he SOS O ff Gas Sy st em. L iqu io l eak age and gravity 

orains t o  t he moistu re sepa rat or t ank .  T he  air int ak e nozzl e is 

l oc at ed in t he l ow l evel end; and the exhau st is in t he high 

l evel end of the manifol d. 

R eact or C ool ant Syst em Cl eanup Manifol d  

The RCS cl eanup manifol d  w as develop eo in oroer to est abl ish 

tie- in po int s in t he SOS Sy st em w hic h c an enabl e it t o  proc ess 

t he R eact or C ool ant Sy st em via a direct t ie- in t h rou gh mini--dec ay 

he at or anot her appropriat e sy st em.  The RCS c leanup manifol d is  

l oc at ed on t he sout h-east c orner of  the sos c ask sup port pl at form. 

The RCS cl eanu p manifol d is fou r feet w ide, fou r feet l ong ano 

tw o feet high . The manifol d is vent il at P.O ana maint ained at a 

negat ive pressu re by t he SOS O ff Gas Sy stem , ana s�1p l iq uid 

acc unul at ions ar e PlJI!lled t o  t he WG-u-2 st ano pipe by an aut omat ic 

l evel c ont roll ed su mp pum p . The manifol d is shiel ded and t he 

val ves ar e op erat ed from out side of the c ont aiNnent u sing r eac h 

r oos. V al ve and inst rument acc ess hol es ana r eac h  rod shiel ding 

is acc ompl ishe d  u sirg the t echniques describeo ·for t he  ot her 

manifol os.  
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2.1.5  Off Gas and Liquid Separation System 

2.1.5.1  Off  Gas Heater 

The 9 KW off gas heater is provided to oecrease the relative 

humidity of the gases to insure proper operation of the 

prefilter , HEPA filters and charcoal aasorption bed. 

During no�l operation, the off gas heater cycles on and off 

automatically to control the air t�erature downstrecrn of the 
heater at 122°F by means of a temperature element sensor. This 

temperature element sensor also supplies the signal which 

activates a hig"l temperature alarm which alerts the operator in 

the event heater effluent air teq>erature reaches 200°F. To 

further protect the heater the unit is also equipped with both an 

Auto and foenual Reset heater effluent hig'l tef11)erature cutout 

which interrupts power automatically to the heater at 285 � l5°F 

ana 320 � l50f, re �ectively . 

Temperature element sensors are also installed on the off gas 

unit at the heater iilfluent and charcoal adsorber effluent . 

These inoications allow the operator to monitor the heater 

performarce re lative to maintaining relative tunidity less than 

7� leaving the adsarber stage. A temperature ris� in excess of 

ll°F ensures that this condition is present even if air enterirrJ 

the unit is at lOOl relative humidity. A flow indicator, also 

mounted on the heater influent line, allows the operator to 
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2.1 . 5.2 

verify that air flow between 650 to 1000 CFM is present for 

heater operation. 

An interlock is installed in the heater controller which prevents 

heater operation i f  the off gas blower circuitry i s  deenergized. 

Off Gas System F'ilters 

Exhaust gases, from components ventilated by the Vent and Drain 

System, will pass through four filters in the off gas System 

before beiOJ exhausted to the plant vent stack. The four filters 

consist of a roughiOJ filter, two HEPA filters, and a charcoal 

adsorber. 

All four filters are equipped with differential pressure 

detectors. These instruments allow the operator to monitor 

filter loadiOJ , and determine when a filter neeos replacing �ue 

to crud buildup. Test connections a�e also provided on the 

influent and e ffluent side of each filter. The HEPA and charcoal 

filters will be OOP and Freon tested, respectively , after the off 

gas filtering units are installed in the SOS. These filter types 

will oe retested when replaced . Testing is performed in 

accordance with Regulatory Guide 1.140. 
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In addition, an inline bypass filter has also been installed to 

pretreat air comirg from the fuel pool waste storage system feed 

tanks and feed punp standpipe. This was incorporated to reduce 

contamination of the SOS off gas header created by airborne 

radioact ivity coming off these interfacing system components. 

The roughirg filter is a waterproof, fiberglass type filter , 

compatible with the air stream. The filter is desigled to 

withstand a pressure drop of 8 inches W.G. , either new, wet or 

loaded with dust, for at least 15 minutes without damage. At a 

differential pressure of 0.5 inches w.G. or a radiation level of 

100 mR/hr at contact with the filter housing, the filter will be 

replaced . 

There are two HEPA filters lnstalleo in the off gas unit designee 

to be 99.97 percent efficient for particles down to 0 . 3  microns 

in size. The filters are 24 inches by 24 irches square and 11 

1/2 i nches deep. The filter medium is principally inorganic 

fiber. Organic fJbers will not exceed 5 percent . At a 

differential pressure of 2 inch w . G. or a radiation level of 100 

mR/hr at contact with the filter housing , the filter will be 

replaced. The system also utilizes a c:tlarcoal adsorber bed for 

the rerooval of radioactive iodine. This adsorber filter hat the 

same replacement requirements as those of the HEPA filters. 
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2.1 . 5 . 3  

The bypass filter i s  a n  inline fil tration arrangement which i s  

erclosed i n  a 4 3/4 irdl diameter by 1 3  1/2 irch hi !;tl  housirg . 

The filter is desig�ed for a removal rating of 0.20 micron 

nominal and 0.60 micron absolute. At a radiation level of 6 R/hr 

on contact with the filter housing the filter will be replaced . 

Stored vessel Venting Manifold 

A venting manifold is provided for exhausting gases generateo in 

the stored ion exchange vessels after these vessels have been 

dewatereo. This manifold consists of a 1" diameter stainless 

steel pipe approximately 26' long containing 60-3/8" nipples, 

with caps , on 4" centers. It is located above the spent vessel 

storage racks on the west side of fuel pool "8", level with the 

floor elevation, ruming north and south . On the south end of 

the manifold it ties into a 2" diameter stainless steel pipe 

(L527-8D-2) which connects to the off-gas filtration unit. The 

north end of the manifold contains a Dollinger Air Filter which 

provides an air sweep for the prevention of gas build-up in the 

venting manifold .  The vessels are connecteo t o  the manifolo by a 

1/4" diameter flexible stainless steel hose 25' -6" long. 

Provisions are also made for connecting a non-dewatered vessel 

into the manifc..ld.  This i s  accomplished by inserting a Q-400 psi 

pressure gauge and ball valve on the vent manifold nipple and 

then connecting the vessel vent line to the gauge. 
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2.1.6 Major System Valves 

2.1. 6.1 Su!Jnerged Ion Exdlarqe JoBnifold Influent Aut001atic Isolation 

Valve (ON-V- IX24) 

The automatic isolation valve is a 1 1/2 inch solenoid operated 

ball valve. It is located in the high activity area of the 

submerged ion exchange manifold containment, at the north end of 

the "B" fuel pool. 

The valve incorporates an automatic shutdown function to precluoe 

the consequences of adverse conditions from occurlng which might 

aamage equipment and/or cause injury to personnel. Feeo 

Isoletion Valve (ON-V-IX-24) is controlled from the Feed Shutdown 

System Felay Panel ("'-1 ) .  The "Auto-Trip" selector switdl in 

the "Auto" position energizes the Feed Isolation Valve Solenoia 

Valve (DN-UY-IX24) aanltting air to CN-V-IX24 to open, providing 

a trip sig�al is not present . Trip siglals from Off-Gas Header 

Influent Pressure Hig"l Hig-t Switch (CN-PISH-VA28) , IX Manifola 

Effluent in Une Radiation High (ON-RSH-1X04) , or Leakage 

Containment System Influent Radiation Hig"l (ON-RSH-LC05) 

deenergize ON-UY-IX24, and IX JoBnifold General Area Radiation 

Hig"l (ON-RAH-I>a:l3) aeenergizes CN-UY-IX24 on an adjustable 5 to 

50 second time delay. Instantaneous closure is affected by 

placing the "Au to-Trip" selector switch in the "Trip" position, 

or upon loss of power to ei ther RP-1 or the solenoid valve or 

upon loss of air to the solenoid val\�. 
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Monitoring Tank Fill Isolation Valves 

The Monitor Tank fill isolation valves, SDS-V-002A and 

505-V-0028 ,  are designed to automatically isolate the monitoring 

tanks if the tanks are filled above a pre-set level. 

2.1.1 Dewatering Station 

The dewatering station is located in the cask pit at the north 

end of the Unit 2 Spent Fuel Pool.  It consists of two 

containment boxes positioned underwater, one for filter vessels 

and one for ion exchange vessel s,  along with associated piping, 

valves and instrumention. Shielding is provioed by the Spent 

Fue l  POol water and by utilizing lead shielding on pipe runs 

above water going to the off gas separa�or tank. The dewatering 

containment boxes are not connecteo to the leakage containment 

system. 

The purpose of the dewatering station is to dewater filter and 

ion-exchange vessels by the use of air or nitrogen in preparation 

for shipment. 

The dewatering process involves passing a constant air or 

ni trogen flow through the spent vessel for a fixed amount of 

time. When nitrogen is used as a dewatering gas, the nitrogen is 

s�plied by a 200 rt3, 2200 psig bottle. To preclude 

overpressuri zation of the system the nitrogen supply is connected 
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to the dewatering station through special piping equipped with a 

relief valve. 

The spent filter and ion-exchange vessels can be dewatereo prior 

to storage in Spent fuel Pool "8" or shipment to interim storage 

elsewhere on Three Mile Island. When it is decioeo to move the 

vessels from the Spent fuel Pool "8", they will be dewatered and 

then loaded underwater into an appropriate shipping cask prior to 

remova l.  

2.1 . 8  Remote Operating and Manipulating Tools 

2.1.8.1 Hansen Connect/Disconnect Tools 

The Hansen Connect/Disconnect tools are fabricated from stainless 

steel and are mounted on the Ion Exchanger, Filter, Leakage 

Containment and Dewatering Station racks. 

�eration is achieved by a mechanism that disengages a 1 112" 

stainless steel female Hansen coupling , ana couples it to a 1 

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

Each vessel has three (3) nozzles associated with 50S q:�eration: 

inlet, outlet and vent, and each nozzle has a separate tool to 

connect the �propriate hose to the corresponding vessel nozzle. 

The coupling operation is performed from approximately twenty 

(20) feet away from the vessel from the operators work platform 
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2.1.8.2 

2.1. 8.2.1 

located at each station. The platforms are located appro�imately 

(2) two feet above the pool water l evel. A quarter ton electric 

hois.t is provided on a monorail overhead for ease of lifting, and 

lowering the tools into position. 

These tools provide the means of remotely col.pling and unCQl.Pling 

filter and exchanger vessel connections while keeping radiation 

exposure to the operator to a minimum. 

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

i nlet air connection and an outlet connection that directs 

effluent to the off gas separator tank. 

Exchanger and Filter vessel Li fting and Positioning Tools 

lXlspent vessel Tool: The unspent vessel lifting tool is 

constructed from stainless steel.  It  consists of two (2) J-hooks 

which pivot and are attached to .a lifting shaft. The hooks are 

aligned with the vessel by a guide a� that fits into a notch in 

the vessel l.pper skirt .  The tool also has a set o f  guide arms to 

position the vessel properly in the containment box . These arms 

have guides of two different sizes that mate with slots of 

corresponding sizes in the contai��nt boxes and storage racks, 

to insure correct orientation of the vessel nozzles when placeo 

in a containment box; additionally the Tool and Fuel Pool deck 

are marked with arrows which are positioneo in the. same direction. 
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The bottom of the containment boxes also utilize a guide assembly 

which mates with the bottom of the vessel to keep the vessel from 

ro tatirg or tippirg after the handling tool is released. 

The fuel Handling Building Overhead Crane is used to manipulate 

the lifting tool. 

The J-hooks are engaged manually into lifting lugs weloed to the 

vessel �per skirt at the pool curb pri �r to lowe.ring the vessel 

into the pool. Di sengagement occurs once the vessel is 

positioned and its weight is releasee from the tool. The weight 

of the hook itself allows the hook to drop clear of the lifting 

lug and the tool can be removed . 

A spring actuated locking mechanism located on the J-hooks keeps 

the vessel from inadvertently disengaging the hooks i f  the ves�el 

is accioently bumped. The locking device is unlatcheo manually 

from above the water surface by means of a pull cable. 

This tool is used only for loading unspent Exchanger and F"ilter 

vessels into containment boxes. The manual .latching re�irerent 

precludes the use of the tool for the movement of spent vessels. 

When not in use it is storeel in the cask pit on the yoke hanger 

assembly . 
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2.1.8.2.2 

2.1.8.2.3 

Spent Vessel Tool: The spent vessel tool is basically identical 

to the unspent tool with the following differences :  

a )  This tool i s  used t o  move spent vessels from containment box 

to containment box, or to a storage rack, or to the 

Dewatering Station for dewatering ,  or to the Shipping Cask 

for removal from the pool .  

b )  T he  lifting shaft is longer t o  prevent inadvertent lifting 

of a spent vessel too near the surface of the pool .  The 

shaft is long enou!tl such that when the crane hook is at its 

top travel ,  the vessel will remain submerged and property 

shielded. 

c) The J-hooks are engaged and disengageo using air operated 

cylinders. The locking mechanism is spring loaded and must 

be unlatched manually. 

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

assembly when not in use. 

Alt ernate Spent Vessel Tool 

Operating experi ence with SDS necessitatea oesign and fabrication 

o f  an alternate spent vessel lifting tool for two reasons; 1 )  

leakage containment vessels are not hi!tllY loaded and are rei!K.lved 

from the pool for resin changeout, and 2) in the deep storage 
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location, delatchirt;J problems tended to off center some vessels 

since the storage locations, unlike the processirt;J locations, do 

not have guide assentllies in the bottom. 

The original spent vessel tool could not be used to remove 

leakage containment vessels since i t  was desinged to prevent 

lifting of hifi1ly loaded vessels from the pool and out of the 

water shielaing. The original tool also centered inside the 

container cubicle and not on the vessel thus makirt;J. retrieval of 

an off center vessel impossible. 

The alternate retrieval tool is identical to the ori�inal tool 

except in length and the method of centering on the vessel. The 

length is shorter to allow retrieval of leakage containment ion 

exchangers and the tool has been redesig1ed to center on the 

center nozzle of the vessels; allowing retrieval of off center 

vessels. 

Because the vessel movement tools have become bent durirt;J use all 

vessel handling tools have replaceable spool pieces at the bottom 

end, whid'l when they are bent may be replaced. The bottom end of 

the tool can also be replaced i f  damaged. The alternate spent 

vessel tool botton assembly can be removeo from the short version 

and placed on the long version for handling of highly loaded 

ve ssels safely. 
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2.1.8.3 

2.1. 8.4 

Recovery Tool 

The re covery tool is fabricated from stainless flarYJed pipe 

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

altered necessary by adding or deleting oipe sections. 

The tool is manipulated by the Fuel Handling Building Overhead 

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

each rack for Hansen tool manipulation. 

There are three (3) attachments associated with the recovery 

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

attactment . 

This tool is a general recovery tool to be used for miscellaneous 

recovery ana manipulation which may arise during the course of 

operation. 

Moveable Spent Vessel Rack Lifting Device 

The moveable spent rack lifting device is constructed from carbon 

steel with stainless steel locking pins. The pins are engaged 

ana disengaged by air �ctuated cylinoers. 

The device is manipulateo using the Fuel Handling lllildi� 

overhead crane and is usee to lift and position the four (4)  

moveable spent storage racks. 
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2 . 1 . 8.5 

2.1.8.6 

2.1 .8.7  

Vessel Nozzle Plugging Tool 

The nozzle pluggirg tool is constructed of stainless steel. It 

consists of a mechanism for remotely placing a plug in the 1 1/2" 

male Hansen on the vessels. Once the plug is in place, the tool 

releases and disengages from the plug. 

Thi s tool is manipulated using the fuel Handling aJllding 

Overhead Crane and is operated manually. 

Pressure Instrument Dicphragm Rerooval Tool 

The ai�hragm rerroval tool is fabricated from carbon steel bar 

stock and is manipulated manually. It is used to remotely loosen 

the di�hragm of the Ashcroft pressure inoicators locateo in 

manifold boxes and glove boxes for maintenance, removal or 

replacement . 

Vent Hose Handling Tools 

The vent hose handling tools consist of four specific tools each 

of which are twenty-four feet in length, constructed of stainless 

steel pipe and havirg different end fitting . Their function is 

to allow stored spent ion exchanger vessels vent hOses to be 

raised and lowered out of fuel Pool "B", thus allowing these 

vessels to be vented. This venting operation ls necessary to 

eliminate any pressure buildup insioe these vessels due to 
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radiological decomposition of water held by the spent zeolite. A 

description of each tool type and their function is presented 

below: 

(a) Siml e J-hook Tool 

This tool is used to lift the spent ion exchanger vessel 

vent hose from its position on top of the vessel to above 

the Fuel Pool "811 water level. From this location the vent 

hose is manually connected to the SOS vent header and the 

valve on the vent hose cycled. The tool consists of a 

stainless steel pipe with a J-hook eno fitting. 

(b) �uble J-hook Tool 

This tool is used to assist in guiding the vent hose in 

place on top of the spent ion exchanger vessel as it is 

lowered into Fuel Pool "B". The tool consists of a 

stainless steel pipe with two J-hooks each in opposite 

direction as an end fitting . This design allows the vent 

hose to be held securely during this lower operation. 

(c) Inverted Y Tool 

Thi s tool 1 $  used to position and hold the vent hose in 

place on t " • ·ne spent ion exchanger vessel as the vent 

hose is J fuel Pool "8". The tool consists of a 

stainless t:...-. • lpe with an inverted Y end fitting. 
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{d) Retainer Clip Tool 

This tool is used to hold the vent hose as i t  is lowered 

into Fuel Pool ''8" and to clip the vent hose retainer clip 

on the top of the spent ion exdlarYJer vessel. The tool 

consists of a stainless steel pipe with a threaded male end 

fitllrg which mates to the re tainer clip on the yent hose. 

All of these tools are manipulated by the operator manually. In 

the case of the Retainer Clip Tool i t  is sl.(lported by the Fuel 

1-tindlirYJ 8Jilding overhead crane durirYJ the lower operation of 

the vent hose. 

2.1.9  Sampling Devices 

Samplirg of the SDS process stream is accomplished by utilizirYJ 

three sample boxes. These devices provide central locations 

where intermediate and hi!tl level radioactive samples can be 

taken for evaluatirYJ the system perfoiTnance. They are: 

1. Hi Rae Filter Sarrple Glove Sox 

2. Hi Rad Feed Sample Ebx 

J. Intermediate Level Sarrple Glove Sox 
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2.1 .9.1  

In addition, samples can also be taken at other SDS locations 

which handle low levels of radioactive water and, thus, do not 

require special boxes. These locations are: 

1. Leakage Containment Purrp Area. 

2 .  Monitor Tank Pump Area. 

Process Stream Sampl ing 

The process stream water is sampled at various stages of 

treatment usirg centralized sample boxes. These sample box 

containments are designed to be completely sealeo. A negative 

pressure greater than 0.25 inches of water is maintained inside 

the sample boxes by the SDS Off-Gis System. Each sample box is 

also equipped with a differential pressure gauge and a low 

differential pressure alarm. All sample boxes are double wall 

construction with lead shot between the walls to provide 

shielding during samplirg activities. Adoitional lead sheet has 

been added to the exterior of each box to further reduce 

occLPa tional exposures where required. The samplirg boxes and 

the locations which they monitor in the process st ream are 

discussed separately below. 
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2.1.9.1.1  

2.1 .9.1 .2  

Hi  Rad Filter Sample Glove Box 

This sample box is located on the west wall at the southwest 

corner of the "8" Fuel Pool. There are two sample points inside 

the glove box ; the influent of the prefilter and the effluent of 

the final filter. These two sa�le points incorporate a 

continuous loop sampling design� Throttling of the process 

stream is required using CN-V-FL-3 for the prefilter influent 

sample and CN-V-FL-6 for the final filter effluent sample. Since 

flow does not continuously go through the sample line, it is 

necessary to recirculate through the lines prior to taking a 

sample. To prevent the sample box sump from overflo�ing, a sump 

pump is installed which transfers the waste water to the SOS Feed 

Tank Standpipe . 

Hi Rad Feed Sample Box 

This sample box is located on the surge tank cover at the north 

end of the "8" Fuel Pool . The box contains only one saf1llle point 

which is used to obtain influent samples to the first zeolite in 

each processing train. Provisions are also provided to allow 

samples to be taken from the first zeolite vessel effluent in 

each processing train if activity levels of the feedwater passing 

through these vessels e)(ceed lpCi/cc. This information coupled 

with other data is necessary for calculating the ion exchanger 

vessel loading and efficiency. Since flow does not continuously 

go through the sample line, it is necessary to recirculate 
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2.1.9.1.3  

througa the lines prior to takirYJ a ssnple. The sump in this box 

is designed to gravity drain to the off-gas separator tank. 

Intermediate Level Sanple Glove sox 

Thi s sanple box i s  located on the surge tank cover , next to the 

beta monitor manifold, at the north end of the "B" Fuel Pool .  

The box contains eight (8) sample points which provide the 

capability to monitor individual ion excharYJer bed performance .  

The samples a re  taken from the following system points: 

1. Train #1, zeolite "A" Effluent . 

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

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

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

.5. Train #2, zeolite "8" Effluent • 

6. Train 12, Ze olite "C" Effluent . 

7. Trains #l and #2, cation Influent . 

a. Trains #l and 12, Cation Effluent . 

Flow for this sample box comes from a diverter valve in the beta 

monitor manifold. After placing this valve in the sample 

position, i t  is necessary to first recirculate process fluid 

throliJh the SatllJle lin�! prior to takirg a Sa'llple. Sa.mples are 

collected in a common, replaceable sample bomb. The sump in this 

box is desiglea to gravity drain to the off-gas separator tank. 
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2.1.9.2 

2.1.9.2.1  

Other Sampling 

The remainirg SDS s�e locations, due to the low level of 

radioactive water which they handled, do not employ special lead 

shielded sample boxes; althoug"l the monitor tanks etq)loy a 

special plexiglass enclosure to reduce the potential for airborne 

act! vi ty and provide shielding from beta radiation. These 

components are the monitor tali<s, which contain sos effluent 

water, and �1e leakage containment system which keeps the Fuel 

Pool water from becoming contaminated. These areas are discussed 

separately below. 

Leakage Containment System 

The leakage containment sample points are located on the ion 

exchange platform in the north end of the "B" Fuel Pool. Since 

the water being processed is pool water and potent ial leakage 

from various 505 components, it does not re�ire an enclosed 

manifold or special sample box. There are two sample points in 

the leakage containment system, the leakage containment ion 

exdlargers influent an:! effluent . The influent sa!Ti)le point will 

proviae an indication of component leakage and the effluent 

sample will pro vi de an indication of containment ion excnanger 

removal efficiency . 
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Monitor Tank System 

The monitor tanks and puflllS are located in the Fuel HandlirYJ 

lllildirYJ Model Room at the 305' elevation. The monitor tanks are 

s�ed locally at the discharge of the respective pump. The 

monitor tank contents are recirculated via the pumps through 

installed eductors in each tank and then sBJI1)led. The sample is 

a "grab sample" taken from a spigot.  These tanks will contain 

only 50S processed water used for flushing 50S components or as 

stagirYJ tanks for EPICOR I I  processing .  

Spent vessel Cas Sampl irg 

Cas sampliNJ of the spent ion exchange vessels is provided by gas 

sampling stations mounted on the handrail on the west side of the 

spent fuel pool "B" above the stored vessel venting manifold. 

There are two (2) stations constructed from 1/4" diameter 

stainless steel tlbiNJ and containirYJ a D-60 psi Ashcroft 

pressure gauge and a JOO cc stainless steel sample cylinder. Gas 

sampling is accompl ished by disconnecting the vessel vent line 

from the stored vessel ventirYJ manifold ana connecting it to the 

gas sampling station where the gas is collected in the 300 cc 

sample cylinder. 
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2.2 Instruments, Controls, Alarms and Protective Devices 

2.2.1 Instrumentation and Controls 

Instrumentation and controls are located �� the 347 '6" elevation 

of the Ulit II Fuel t-sndling Building except for local start 

capability for the Monitoring Tank Transfer Pumps PlA and PlB, 

local Monitor Tank Level Indication SOS-Ll-lA and SOS-Ll-3A and 

SDS ltlnitor Tank Transfer Purrps Di scharge Flowmeter readout. 

Radiation monitoring is performed at the Radiation Monitoring 

Panel (RW-1) and .the pad<aged Off Gas Raoiatlon �nitor 

(Eb-rline PENG-lA) . The RMP-1 contains linear ratemeters and a 

multi..point re corder for the seven Beta detectors (CN-RE-IX04, 

-LC05,-PH07,-PM08,-PMD9,-PM10, and-PMl l )  and the two gamma 

detectors (CN-RE-IX03 and CN-RE-VA06) . Only chamels 04-RE-IX09 

and CN-LC05 are recoided by the M.Jlti-Point Recorder. 

The Beta detectors are G-M tubes monitoriNJ the process water 

through te flon tubing windows located in the Beta monitor 

manifold. A nylon window is used on the suction of the 

containment water pump ana nylon tubing on the exchanger manifold 

effluent. The hi!�' voltage and 12 VOC re�ireel to po�t-er these 

units is distributed through fan-cot connectors in the radiation 

monitoriNJ panel. The pulse dlscrlmindtor output provioes a 

positive six volt square pulse for every negative input pulse 

from the G� tube thgt exceeds the discri minator thresholo 

- 76 - 3/83 
( Reset) 



liMl. lhl output of the pulse d1scr1alnator 1s connected to the 

1f1JUt at the linear nt-ter/alalll where it is displayed as a 

ccari-nte. The guM detectors consist of a � tube, 

Mlfcontained hlctt voltege power "4)ply, pulse •pl1tier, low 

voltage re�ator, ard line driver with output to an electronic 

readout/alalll d\lnnel. CH-f£-IXO:J 1s the area IIDnitor detector 

IICUnted an t� ot the ndiatlan .an! tori� panel (IM'-1) .  
�f£-YIID6 1s the ott-gas detector 11000ted an the ott-gas header 

before the ott �as heater. 

Both dlannels are recorded an the lllltl..point recorder 

(Of-RR-RR16) . 

Maasurellltnt or the orr�as effluent beta particulate, iodine 129 

and noble gases 1s accc.plbhed throuctt the packaged POO-lA 

sllllllle systM. Mbient badcgrol.nd ndiat1an is also 111easured and 
subtracted traa the activity in the air ��easurement providing 

hipr sensitlvi ty to the radiation level in the process stre1111. 

S.ple intake goes througt a filter paper on which any 

particulate is deposited, then throl91 a charcoal cartridge which 

traps the iodines, then into the gas c::haaOer and is exhausted 

back into the ott�as ductlng . LOcal indication and recording 

are provided on the PING-lA. 
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start/step control tor the Surface SUction FUip (SW>P-1) is 

located on sos Control Panel �L-1 with step capability on the 

local J*lel on the east wall ot the fuel Handling adlding. 

Control tor pu.p �-P-1 is also located on �L-1 with 

"Aeellote-LOcal" selector switch. filling of the 60,000 gallon 

tn faDII is controlled tram �L-1, where controls are located 

for �AV-ol and �AV.02 as well as various alal'llS and digital 

teed tank fall! level .tndication. Tandem b.Oblers provide local 

teed tank faJJD level indication. The open/close/auto switches 

tor .::-AV-01 and .::-AV-02 are located on CH-PNL-1. Level SWitch 

Hili\ (WG-LSH-1) is interlocked with �AV-02 to close on high 

level if WG-AV-02 is in the auto position. 

lhe SDS feed FUap, (�-P-IXOl), ott-Gas Bottonas F\.q) (CH-P-VIIIJ4),  

Leakage Conta.lrvnent PU� (CN-P-LC:06) ,  and the MSA Off-Gas Blower 

(CH-P-VAD5) are all controlled from their respective local 

starters. The feed PUnp has an "Aito/Marual" key-operated 

override switch. In the "ft.Jto" position, low level in the feed 

Standpipe as sensed by CN-LCL-IXlO will deenergize the feed 

�. In the "'MMlooal" position, this st.Jtdown is t7jptssed. 

The Off-Gas Bottoms PU� has an "ft.Jto/Off/On" key-operated 

selector switch. In "ft.Jto", CN-LC-VA03 will turction to start 

the � on higt level in the orr-Gas Separator and step the � 

on low level. 
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The MSA Off-Gas Blower and Leakage COnWr.nt J)Uq)S have siq)le 

•start/stop• push buttons. 

The feed � discharge now is lleasured and totalized by 
. 

0'-FQI-IXOl which is a vortex shedding type flOWIIIeter with 

totalizer. It then passes the Feed Isolation Valve (CN-V-IX24) 

which is controlled froaa the Feed srut:down System Relay Panel 

(�-1) . The "A.Jto-Trip" selector switch 1n the "AJto" position 

energizes the Feed Isolation valve SOlenoid Valve (Of-UY-IX24) 

acinitti"** air to CN-V-IX24 to open providing a trip slpl is not 

present. Trip sipls from Off-Gas Header Influent Pressure Hlgh 

Hi!tl SWitch (CN-PISH-VA28) or IX Manifold General Area Radiation 

High (CN-1Wi-IX03) deenergize CN-UY-IX24 on a S to SO second time 

delay. Trip siglals from IX Manifold Effluent in Line Radiation 

High (CH-RSH-IX04) or Leakage containment System Influent 

Radiation Hlgt (CN-R!it-lCOS) deenergize Of-UY-IX24 on a s to so 

second time delay. Instantaneous closure is affected by placing 

the "Alto-Trip" selector switch in the "Trip" position. 

Downstream of CN-V-IX24 are two (2) vortex shedding type 

flowrneters with totalizers to measure the flow into either Ion 

Exchange Train. The vortex flow 111eters have a local readout. 

Local Pressure instrurrentation is located thro�ut the process 

in areas such as the inlet and outlet of each exchanger of 

filter. Many of these pressure indicators are �cessary for 

system operation but provide indication of individual exchanger 
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perfoJMnce. lhe pressure gauges are weatherproof and liquid 

�llled sud'l that the process pressure is sensed thro&.ql a reaote 

d1aphru. 

Feed teqxzrature is MaSUred in the feed 118tlifold (Of-Tl-fXOl) 

and in the RCS cle&I'M4l .Ufold (Of-Tl-RC07). Measureftlent is 

made with thertn�les with hot Jurct1ons welded to the feed 

lines. 'The theliiOCO�e is connected directly to the 1�t of a 

digital readout temperature indicator. The indicator and housing 

are on a s�port stand MOUnted on top of the a1ifold. 

The sos System is flushed using deionized or low act1v1 ty 

processed water whose flow is measured throu� a hand held flow 

totalizer. The flow is controlled with the off-on action of 

solenoid valve CN-V-DW-339. 

The system is started by setting the total gallons desired with 

the dial on the batch register and pressing the start button. 

Thi s  will energize CN-V.OW39 allowing water to flow thro&.ql the 

meter. lhe register will count down the gallons of water to zero 

where 1t will de-energize CN-V..OW-339, sootting off water flow. 

'The Leakage tontainnent System su.IOU'lding all of the Ion 

Exd'largers, Pre and Final Filters have flow or! f1ces with 

ananeter readout to indicate positive flow into each contaimlent 

from the pool water. The Leakage Containment fl\Jql has a local 

pressure gauge on its discharge and inlet. 
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An ort-Qas Syst• Mintains a negative pressure on the five SDS 

�anif'olcls and thxee ,...,ung glove bolCes. Each manifold or glove 

bolC as well as the Of'f'-Gis Halder Influent has a Pnssure 

Dif'f'en�ntial Indicator/SWitch. Pressure differential is sensed 

tnrou!jl a 1/4-inch pipe nipple and 3/8-inch D.O. tl.bing connected 

to the low pressure side of' a pressure differential 

indicator/switch (hict\ pressure side vented to atmosphere) . The 

sensed pressure differential 1s indicated on a 0 to l inch of' 

water scale Co to 15 inches or water on the orr-Gas Header 

Influent) .  A low pressure (hict\ vacuun) switch actuates a local 

audible horn at .25 inches of' water for the filter, feed and RCS 

manifolds and the Hl Rad Filter Sanple Glove Box. A remote alarm 

and flashing alarm window on Ann�nicator Panel No. l is actuated 

by low pressue switdles at .25 inches of water for the Ion 

Exchangers and Beta ttlnitor Manifolds and the Hl Rad Feed and 

Interlllediate Sanple Glove Boxes. The Off-G:ls Header Influent 

Presure Hl!jl SWitch actuates a remote alarm and flash!� alarm 

window on AnnJnicator Parel No. 1. 

The Of'f-Qls Filtration unit has a 9 KW heater on the inlet sized 

to dehunidify air from 10� to le!is than 7� relative tunidity at 

rated flow. The heater has an on�rr controller with temperature 

indication from a therrnocal4)le mounted near the heater . 

Protective thennodiscs de-energize the heater at 2850F and 320oF 

as does a fan interlock, should the off-gas blower . be secured or 

a loss or power occur. The ort..gas blower is started and stopped 

thi0\.9l a local cmtroller. Filter differential pressures, inlet 
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and outlet t•peratures, now indication, and . inlet and outlet 

pressure indication ue provided locally. 

1he controls and instrunentaUon or the sos Monitor Tanks consist 

of controls for the transfer punps and inlet valves and 

indication for tank level, PlJIIP disc:tlarge flow and pressure. The 

sos �nitorirg Tari< Transfer PuqlS PlA and PlS can be started and 

stopped locally on the 305' elevation of the Fuel Handling 

BJllding or relllltely at the sos Feed and fobnitor Tari< Panel 

(505-lCPl) on the 347'6" elevation. Run/Stop indication is 

provided both locally and remotely. A selector switch permits 

the operator to choose the correct ���onitor tank/transfer p.mp 

allgunent which in turn allg�s the appropriate tari<• s  low-level 

switch to trip the pump .  

Pu np  discharge pressure i s  di!Played locally and on SOS-LCPl via 

a pressure transmitter. A local readout flowmeter/totalizer is 

located on the CCIIIIon puq> dacharge. Level indication for T-lA 

and T -18 are readouts locally on SOs-LCP2 and remotely on 

505-l.CPl. 

sos �nitor Tari< Inlet Valves 505-V002A and B are controlled from 

505-lCPl. lhe valves close automatically on a high level in 

their re!Pective tanks. The valves can only be opened if the 
hi"' level alarm has cleared. 

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

three (3) SMpling glove boxes. 
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Allp!l 

Ani'Ulicator panel No. 1 

All field contacts are closed duri� nomal operation and will 

open for alallft condition. The alams work as follows: 

A sensing voltage or 120 VAC is applied throl91 the indivitiJal 

annunicator points via a field contact. Opening of the field 

contact (si!Jlalirg an alarm condition) will remove the 120 VAC 
causing that point-light to flash and sCU'Id the horn. U8pressing 

the "Acknowledge" push button will silence the hom and change 

the light to a steady-on condition. Closing the field contact 

(process return to nOIIIIal) will tum otr the lig"�t. The 

arnmciator point is then reset for another sequence. Depressing 

"LaqJ Test" push button will illllllinate all point lig"lts. 

Annunciator Panel No. 1 includes the following alarm points: 

� 
1. Feed Valve Closed 
2. Exctlarger Manifold Low our. Pressure 
3. H1 Rad SMiples Low Oirf. Pressure 
4. • Beta ftlnitor SaqJle Retum Low Flow 
s. Oft Gas System Hlg"l Pressure 
6 ••  Beta Jtlnitor Manifold Low our. Pressure 
7. Inter-R&d SMiples Low Diff. Pressure 
8. Off Gas Filter l.hit Hig"l Tenperature 
9. Off Gas separator Hlg"l Level 

10. SDS ftlnitor lark T-lA Level Hillo 
11. 50S Jtlnitor Tank T -18 Level H1/lo 
12.' Leakage Containnent PUnp Low Pressure 

• t«lt in use 
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ACTUATED BY 

CN-OPSL-VA04 
CN�-VA1l 
CN-FSL-Ml8 
CN..PISH-VA28 
CN-OPSL-VAlO 
CN�-VA09 
CN-TSH-VA04 
CN-LSH-VA03 
SOS-LSHL-1 
sos-L.SH.-3 
CN-PSL-LC17 
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50S Olntml Pinel (�-1) 

The SOS Olntml Panel alams function in an identical way to 

Anrulicator Panel No. 1. SDS Contml Panel CN-FNL-1 includes the 

following alam points: 

� 
1. Lower Neste Storage Tanks Level H1 
2. t.pper Waste Storage larks Level Hi H1 
3. F\lllp t«i-P-1 Seal Leakage 
4. F\lql WG-P-1 Flow OUtlet Te� H1 
s. t.pper Naste storage Tanks Level H1 

Radiation ttJn1torirg Panel 

ACTUATED BY 

WG-LSH-3 
WG-L.SH-1 
.. -PS-17 
WG-TSH-15 
.,_LSH-lA 

The Radiation tcn1torirg Panel Connon Alann (CN-RAH-IXD4) is 

located on top of the Panel. It consists of a bell alarm, alarm 

l!glt and a sllert:e and test pushbutton. The alam is actuated 

when the field contacts open (deenezgized state) from the 

following alarm points: 

� 
1. IX Manifold General Area Rad. H1 
2. Off Gas Header Influent Rad. H1 
3. •A• Zeolite Beds Effluent Rad. H1 
4. "B" leollte Beds Effluent Rad. H1 
s. "C• zeolite Beds Effiuent Rad. H1 
6. cation Beds Influent Rad. H1 
7. cation Beds Effluent Rad. H1 
8. Leakage Contalrrnent System Influent Rad. H1 
9. IX Manifold Effiuent in Une Rad. H1 
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ACMTED BY 

�SH-IXD3 
�91-YA06 
�SH-Pf()7 
CN-RSH-PM08 
�SH-A4l9 
CN-R91-AO.O 
CN�l 
CN-RSH-LCQ5 �4 
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Oft 0!! S.Dler 

The Off Gas Sl�er contains Alert and Hig. Level Ala111 and 
NoDM1 11ght. The Alert and Hi"' Aluas have identical circuits 

with adjustable trip points end irputs from the Particulate, 

Iodine and Gaseous readouts. Exceed1111 the trip point energizes 

the laq) on the front panel and cn.-,ges the state or the alarm 

relay. Relay logic is reversible and alarms MY be lock1111 or 

non-lod<i111 , selectable by internal switches. The reset or a 

lodced alaJ:m is a�plished by pushing the lit alam light. ln 

addition to the above, the Hilt! Al&J:IIIs activate a flashing lictlt 

and sound a bell. 

The Otr Gas Sallpler contains the following alum points: 

� 
1. orr Gas Particulate suple Rad. H1 
2. ott cas 0\arcoal Sampler Rid. Hi 
). Otr Gas Ion 0\IIIDer Se�pler Rad. Hi 

ACTUATEO BY 

CN-RSH-VA12 
a.�-VAl) 
CN-RSH-VA14 

A failed alam consisting of a tOU�L light being deenergized 1s 

actuated when the crunt rate drops below one count per lllir...te. 

lhe alarms "'re disabled during the use of the check source. 

Local Ani!Jnic:ators 

Local anruticators with audible horns include the following alam 

points: 
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!!:!!!i 
1. Filter Manifold COntaitwent DP Lo 
2. H1 Rad. Filter SMple BolC DP Lo 
). Feed Manifold COntal.-nt DP Lo 
4. RCS Mlnitold tontalrllent DP Lo 
5. Filter Manifold COntaimlent Su� Level H1 
6. H1 Rad Filter SMple Glove BolC a.p Level H1 
7. RCS Man1 told Contw.nt Su� Level H1 

ACTUATED BY 

CH-DPSL-VAOl 
CN-OPSL-YP02 
CN-OPSL-VAO) 
CN-OPSL-VA12 
"'-LS·Fl06 
CN-LSH-SA07 
CN-LSH-4U:09 

All field contacts are closed during noxul operation and wlll 

open tor alalll coroition. A sensing voltage of 120 VPC. is 

applied throu� field contact. 

�ening of the field contact (sig�alirG an 1111'111 condition) will 

interrupt the 120 VAC causing the arrulicator bullseye light to 

flash and sot.ndirG an audible horn. Depressing the 
"Silence/Test" push button will silence the horn and chaJ9! the 

liltlt to a steady-on condition. Closing the field contact 

(process return to no%1111) will turn ott the light. The 

amu"'icator point is then reset tor another sequence. Depressing 

the "Silence/Test• push button will illi.Jftir.-te the bullseye light. 

There are two independent valves, one tor each tank, located on 

the influent lines to the 11100itor tari<s. They are 1 1/2 inch 

motor operated ball valves. The actuators associated with these 

valves are interlocked with the monitor tank level transmitters. 

Position switches are provided on each valve actuator with 

indication on the SOS control panel. These valves may be opened 

siJIIJltaneously to avoid tftdraulically shocking the 50S ion 

exc:hangfU's and generating tines during monitor tank switch-over. 
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Associated with the valve is an open/close hind switch, nch 

�nlet valw can be opened lllnUally usli"G its usociated hand 
switch. Closure of the valves can be accaapllshed �ly; at 

a� time, us1ro the hand $Witch. The valves will close 

automatically if the tank level is high. 
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3.0 3fteeraed Oelllineralizer Svste �deS of Operation 

3.1 Off Gas Snt• 

3.1.1 Svste� Start-up 

Prior to operati� any portion of the Sublllerged Delllinerallzation 

Systeal, the Vent and Orain System ca���prising the Off Gas System and the 

liquid separation module must be operating. A prerequisite for the 

operation of these systellls 1s operation of the F'uel Handling BJ1ld1ng 

HVAC system. 

3.1.2 System Operation 

Dud� noxmal operation, the orr gas filtration l.llit is designed to. 

require little operator action. lhe l.llit should be periodically 

checked to ensure that teqmatures, flows and radiation levels are 

within the nol1118l ra�es. 

lncreasi� differential pressure across the rotqdng filter, charcoal 

filter, or the teA filters 1s an indication that the filters are 

retain� dirt and other airborne particulate. These conponents should 

be replaced as required to insure that now throug. the ventilation 

unit is adequate. 
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1he oft gas JD01sture separator tank level should be IICnitored 

peri�ally to insure that the level control ayst• 11 fWletioning 

pl'Operly. During initial caaponent venting (i.e. venting of the 

Prefilter and final filter) , or other operations during tlhich large 

a��CU�ts of liquids are �d into the vent and Drain Systan, .abture 

separator tank level should be •onitored .are fnquently. 

3.1.3 System Shutdown 

The purpose of the Ventilation Syst• it to ensure that all ventilated 

gases, from the 9Jbmerged De1111neral1zer System cc.ponenta, are filtered 

and monitored for radiation. Shutdown of the orr Gas System will 

preclude filtration and ��onitoring of the air, and should not be 

performed unless dictated � other casualty/operational 

considerations. To secure the ott Gas Syste���, secure the off gas 

blower and then place the system in a nor11al shutdown line'"'-P . 

3.2 Feed Tank Filling Operation 

3.2.1 Fill Operation Start-up 

The feed tank filling operation involves sos, the feed tank system and 

TMI-2 equipment. Prior to system operation, systetD operators will be 

required to have in operation the 50S Ott Gas System and the Leakage 

Olntainaent System. 
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lhlle 1&4)port systeM aJSt be in operation at the onset of' and 

throup,"'Gut the duntion or, the fill operation. After syste111 operators 

haw tn�pleted the line up to fill the feed tari<s, they will start the 

tiiPOflry surr:.u:e suction �. or the t!G..P-1 pu� or � 'ilste 

t:rlnaf'er PJIPI, 8nd cc.ence f'illlng thele tari<s. Initially, all 

ayst1111 pirueters will be continuously IIOn.ltored wttll proper operation 

of the syste111 has been verified. 

The feed tank fill� operation will be a batch filling process (the 

tanks will be filled, the water processed, and then the tanks 

refilled) . Durirll nomal filling operation, no water will be processed 

throulta the Subalerged Deminerallzer System. 

Systea� parameters will be periodically IIIOnltored while .filling the feed 

tanks. SDS filters will be replaced if instrunents indicate they are 

expenaed. Otarging out a filter requires the filling operation to be 

secured. 

Periodic s&q)li'll will be perf'omed to provide an indication of' the 

ll)prodnate chemical and radionucllde content of' the liquid stored in. 

the tari<s, and an indication of the performance and loading or the 

filters. 
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A fill �etton· t111e calculated fro• the fill rate and vol&a should 

be use� as a back-up •thod of feed tank level deteminatJon. 

;,.2.;, Securirp the FUlinQ tbmtJon 

When the feed tanks have been filled to the desired level, (,0,000 

gallons) the operators will secure the temporary surface suction � ,  
SW>P-1 the waste transfer pu�, WG-P-1, or .a.-P-SB which takes 
suction fro�� the ReST's and secure the appropriate valve line�. The 

transfer line froiD SW$-P-1 shall be back flushed prior to Reactor 

aJildJng Entries. 

;,.;, Processirp the Filtered �  

3.3.1 Processing sxstem Start Up 

Th10�ut the duration of the processing, the 50S orr Gas System and 

Leakage Contain�ent System will be in operation. 

lhe ion exchange vessels will be filled and vented prior to 

installation into the system. Une venting will be ac:canplished on 

initial system start-up , and will not be repeated on subsequent 

restarts. With all vessels installed in the system, the operators will 

align the system for qleration. The submersible feed puqJ will be 

started after the submerged Jon exchange 11181lifold and the transfer 

lines to Epicor II  via the RCBT or MM'HT are aligted for qleration. 
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throttle valves wlll be �jutted to provide the proper flow rates 

thm� the systeal. Initial ayst• operation will utilize one (1) 

ttiln of ion excnarGers at flow rate or ' p. 

The system will be suneyed for indication or leakage or radiation 

strewng on systell start �. and during initial operation. 

Systeaa s�ir'G will be conducted in accordn:e with approved 

procedures. During initial operation data will be recorded t� all 

system instrumentation to establish baseline data points, for future 

reference and system trouble shooting. hn sutricient operating 

experience has been gained, the data points necessary to s'4)port the 

Process O:mtrol Progr1111 will be recorded each shift. 

3.3.2 Processing System 9Derat1QO 

Once the flow rate is established, the system functions with little 

operator action. Instrunentation is provided on the system IIIOnitoring 

panels and at various locations thro�t.1: the system as described in 

previous chapters to monitor system parameters. �erators will insure 

that proper system flow rates are maintained. 

Periodic Sllllpling (at various sample points) will be perfomed to 

verity bed perfo111ance and decontan1nat1on factors. 
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Wlen it has been deterla!ned that a process dellllnerallzer is expended or 

the batch depleted, the operator will secure the feed punp and flush 

the system with deminerallzed water, or processed water. 

The expended excha�er in the train is then removed, and stored in 

storage racks in the 1118" fuel Pool. Expandable plugs are installed in 

each tensen connector and the vessel is connected to the storage vent 

header. 

3.4 Special Evolutions 

3.4.1 c:auon vessel Ola!JJe �t 

vessels in the cation position are presently being moved to the lC or 

2C position as the lA or 2A vessel is l"'!!llloved and the other vessels are 

mowd forwll'd. However, replacement of a vessel located in the forth 

(4) excha�e position can be perfoJ:med without securing the process 

evolution. �n it 1s determined a cation vessel needs to be replaced 

in the forth bed position, the standby vessel is valved into the 

system. The spent vessel is then isolated. The vessel 1s then flushed 

and removed from the system; it is stored and a new vessel is installed 

in its place. 
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3.4.2 Leakage Q)ntainllent Ion Excharqer vessel Replaceaaent 

Thire are two leakage ccntaimlent ion exchangers arranged in parallel 

in the syste•. aJth ion exc:ha�ers are 1n service silllultaneously. 

hn it 1s determined that the ion exchangers lllJSt be replaced. The 

SDS is stJJtdown and both leakage contairwent vessles are replaced. 

After both vessels are replaced the system will be returned to nol'lllal 

operation utillzi!ll both vessels. 

3.4.3 ventilation Filter Replacement 

When the rotq1t1� , HEPA or charcoal filter in the ott gas unit 

requires replacement, the SUlJnerged Demineralization Systeftl will first 

be shutdown. After a suitable pericxl, the ventilation system will then 

be stJJtdown and the filter replaced. hn the bypass filter recJ.�hes 

�lacement,  the filter will be valved out and cha�ed without sMting . . 

down the SJanerged Demineralization or ventilation systea�s. 

01 loss ot the SOS Oft Gas Syste���, the SDS will be sh.ltdown and systeta 

coqx�nents sealed until the ott gas systs is restored to service. 

ltlit II Control Roan notified. Appropriate radiation control 

procedures will be instituted. 
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;,.s Transfer of Mater fro. 50S to EPICOR II 

Thin are three •tJor path•ys available tor the SDS effluent to be 

transferred. 

The first pathway utilizes the Reactor Coolant Bleed Ho� Tali<s 

00.-T-lA, 18, lC) as the holck4l tanks for tlWlsferring SDS effluent. 

This schellle uses axistirG pipirQ on the 347' elevation of the Fuel 

ltnfling B.Jilding to transfer water thmq. the Spent Fuel Cooling 

Syst• to the Rldwute Disposal System. In the Radwaste Disposal 

Sy&telll, the effluent can be directed to the Reactor Coolant Bleed 

Hol� Tanks for eventual EPICOR 11 processing or for transfer to other 

locations within the plant. 

The second pathway utilizes the slblmsible pu�p comection on the 347' 

level of the Fuel ltlndllng B.Jilding, leads directly to Wll.-T -2 

(Mhcellaneous waste Holdt.p Tarle) . Froat this tank, the water can be 

directed to EPlCOR 11 for processing or to other locations within the 

pllf'lt. This particular pathway preaenta the possibility of using the 

Mlscellaneoua MUte Holdup Tank as surge capacity between 50S and · 

EPlCOR II  for direct series processing. wa..-T-2 represents 

IPPtoXimately 19,000 gallons of surge capacity which would allow SDS to 

run a 1aax1Jiun of ;,;, hours (at 10 GA4) while EPICOR 11 is soot down for 

liner dlange out or for maintenance. 

- 9S - J/83 
(Reset) 



1he third �thway ut.lllzes the SDS line to the Monitor Tank Systea. 

'This SfStell is c�Pable or collect111J and IIOI"iitori!1l decontMlnated 

1� effluent fro- the 50S lnd trlnsferr1!1l it to the EPl� II 

Syst., the Processed Niter Storage Tanks or back to 50S for recycle of 

the water thro� the systn. 1he ttnltor Tank Systetl is also intended 

to be used as a source of flush water for the sos. 
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sourc• T!'!k 

tli.-T-lA, 18, lC 

a-T-2 

505-T-lA, 18 

- .. -- - .  
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Aecelvlna T1nk 

EPUXlR II 

a-T-2 

Oi-T-1 

lhlt 1 Tari<s 

J«lCT 
WD--T-lA, 18, lC 

Tank F'am 

EPl(m 11 

WX..-T-lA, 18, lC 

lhlt 1 Tanks 

WD--T-.5 

WIL-T -8A, 8B 
Tlnk F'al'lll 

EPI(m 11 

Af-T-1, 2 

50S Recycle 

sos Flush 

Wll.-T-lA, 18, lC 

Wtl..-T-2 
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3.6 Staffing Ley!ls 

tM'irG systell operation� the staffing levels will be as follows: 

1. �ations Deparblent Two (2) �tors 

2. Olelllistry Departllet'lt Q1e (1) OWaJ.stry Ted1nician 

3. Radc:on Deparblent CN (1) Health A1ysics Technician 

In addition, durirG wuel _,.,..m evolutions, a fuel handling 

building crane operator will be ·�plied by the Mlintenance Oepartrlent. 

These JllfliQwer levels are slbject to chqe as a zesult or lessons 

learned rroa� the initial operation or the syste��. 

3.6.2 sxstem outages 

tM'irG outages, the system will be routinely suneyed by at least one 
operator and one health physics tecMician. 
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4.0 Abno�l cprauna Conditions and &lemency Events 

4.1 TxPn or Events COnsidepd 

Desig't and cperaUrg parueters of the SDS have .tn:luded consideraUon 

or abn9JIIIll operaUng cond1Uons n .. rgency ewnts tlhich llight 
arise. The followirg are noted u tltuations tlhic:h •Y occur: 

#bto�l q,er!Ung Conditians 

Loss of sos orr-Gas Systn 

LeaJ<age of the SOS into the Spent Fuel Pool 

Loss or Instn.ent Air 
Loss of Electric Power 

E'llerqency Events 

Fire 

vessel Drop in the Spent Fuel Pool 

Ollk Drop 

Min in the Spent Fuel Pool 

4.2 #btol'lllll tperaUna Conditions 

4.2.1 Loss of sos Off-Gils Systea� 
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DuiCf! Criteria to Mltiaate Effects 

�n failure of the off-gas syste111 such that flow through the 

systetl is lost, CN-V-IX-24 autoatically closes. 1h1s action 
intern4)ts process flow thro\ljl the sos, thereby precluding 

processing operations with the off-gas syste. not functlon111J. 

This desil1l feature has been incorporated to enable control over 

the possible generation of alrborne radioru:llde particulates and 

gases. 

Response 

L.pon loss of the 50S Off-Qis Systs, the 50S will be sOOt down 

and its cc.ponents isolated ootll the off gas systeat is restored 

to service. The lk'lit II Control Roa1 will be notified 

t.ediately. Pny t.meceSSary persomel will be evacuated fma 

the area ootil such t!JIIe as Health Alysics personnel deterllline 

the area is safe. Selt�tained breathing apparatus or 

respirators will be used by re-.lninJ essential personnel, if 

required, during illplementation of corrective action. 

4.2.2 Letk!ge fro• 50S Into the Spent Fuel Pool 

- 100 - 3/83 
(Reset) 



ll!siw Criteria to MltiiPte Effects 

.· 

The 50S has been desig'led to mniaize the possibility of 

!akaJe. Metallic piping has been desigled and tllbricated using 

all welded construction to the MICI•• extent possible. Process 

co.ponents, the ion exchanJB vessels, are located within 

containlent enclosures to restrict the spread of radioactive 

cont8111nation wl thin the Spent fuel Pool in the event that a 

Hansen Ccx.pling to a vessel should leak. Radiation detector 
I£-LC..0.5 is provided to detect such a leak. valve enclosures are 

drained as described in Table 2 to control radioactive liquids 

should a valve leak occur; airborne radioactive cont.lnation is 

controlled 171 ventilating the valve enclosures to the off-gas 

systeat. Area radiation 1110n1tors will provide J.ndJ.cation 8!l'f 

al&DI of increases in the general area radiation levels. 

Response 

If a leak in the Slblerged piping of the 50S .ls either detected 

or suspected, the processing operations will be suspended. The 

Lhit II Control RoCIII will be notified itDediately. Area 

radiation atonitodng, in addition to the .anitoring in place, 

wll.r coamence. eortiruOus air saqJles will be taken to detert1!ne 

the existence of increased airborne radiation levels. Should 1t 

be necessary, J)erSOMel will be evacuated fro111 the area. 

Clulat1ve factors will be defined; correcdve action will be 

plamed and t.plellented. 
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Desi5l1 Criteria to Mitigate Effects 

CH-V-IX-24 autoalatically sMs �on loss of instnlamt air 
causing teDlination of the feed to SDS. 

Response 

Pnt loss of systea air will be reported to the Lnit II Control 

RooiD. Since this abncn.l operating condition does not req.�ire 

illlllediate corrective action, an action plan will be develq:led and 

illplellented to corm:t the causative factor. 

4.2.4 Loss of Electric Power 

4.2.4.1 DesiO'! Criteria to Mi tigate Effects 

�n loss of electric powr 50S processing will be autolllatically 

teDilinated; feed pJql operation will be telllinated, off-gas 

syste111 operation will be te%111nated, CH-V-IX-24 will close • 

... --· ---

Response 

llllple��ent those actions that 11ay be necessary for loss of the SDS 

off-gas systeta. 
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4.3 Elllerpencx Events 

Desl([l Criteria to MiUQite Effects 

Many of the 50S CQIPOIIItlts rellllin �ged while 1n operation. 

Futhe111o:e, the use of tl-aJle llbstances hu been ain1111zed in 

the above-water portion of the system. Fire fictlting equl� 

1s available in the SDS cperaUrG uea. The, probability for fire 

in the area of the -a• Spent Fuel Pool, the location of the sos, 

1s extft!Mly low. 

Response 

�n detection of fire in the Fuel Ha�llng aJlldlng , processirG 

operaUns of the SOS will be tenalnated and the systera srut 

down. lklnecessary persomel will be evacuated f.ro• the area. If 

possible, persomel in the area will fight the fire w1 th 

available fire fi(lltirg e�pnent. The Station Fire Brigade will 

be asselllbled. 

4.3.2 veue.t Drop in the Spent fuel Pool 
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Dnill'! Criteria to Mltlaate Effects 

50S veuel handlitG will be done only lllderwater. ttJ� of 

the vessels wW occur W1der stringent observation of operators. 

Yessel hendl1rg tools are of the original verw:tor dei11Jl as 

axttfied by CPU ervtneerlng in .a:ordlnce with ANSI/ASt€ 

*'·2.15. TestitG and periodic •tntenance are perforMCI in 

.a:ordance with �roved procedures. 1he 50S W!SS8ls ha� been 

desi!Jled with sufficient strength to d1scounge I\4)ture it 

dropped within the pool. lf COIIponent (vessel or piping) c:ta..ge 

were to occur, such that .-.11 � of radlolctlve •ter is 
l'l!leased to the Spent f'uel Pool, the pool and its clearqJ systeu 

will llalt dilpersal of radicnJclldes and provide cleatq) 

ceplbllity for the cont.inated pool water. Ctane operators will 

tecel� trainitG prior to handling the spent wssels. 

50S processirQ oper��tlons will be teminated. The' apuator will 

t.edlately notify the lhlt II  Control Roal in the event of a 

dropped wssel. kl .t.edlate vltual inspection of syste. 

c:o11ponents and insm.t�tation will then be -.de to note any 

indication of possible ct.ege. If � has  oa:ured to 111'1)' 
syste. eo11ponents, the operator will take correcti� action as 

necessuy. 
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Clsk drop analysis 1s provided in the 50S TER, Section 7 • .5. This 

-.lysis yields the conclusion that, while the W\likely probability 

exists that a cask drop could result in a significant cleanup effort , 

the p.OUc health and safety 1s not compl'OIIised. 

Desiw Features to MJ.UAite Effects 

Should a cask drop ocaJr, the Fuel Hardling a.tlldlng Ventilation 

Syste�� wlll be operated to lWt radloooclide dispersion to the 

ablosphere to within Technical Specification lJ.mlts. The cask 

handling procedures strictly Uait the area above which the 

shipping casks will be handled and ensure that a cask drop will 

not dalllage essential plant hardware. 

Response 

sos processing q,erations will be terminated. All unnecessary 

persomel will be �diately evacuated frail the area in order to 

•1n1mlze personnel exposure. Pl'ly injured persomel will be · 

removed f10111 the area via proper emergency techniques. The lh1 t 

1 and ltlit I1 Control RoCiftS shall then be notified, in addition 

to Haalth Physics personnel. The Control Room will periodically 

a�e that \n'leCessary persomel are to rell8ln clear or the 

accident site. Q'lce the damage and/or danger is assessed, 

follow� actions will be initiated to recover from the effects 

or this accident. 
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4.).4 Man in the 118" Spent Fuel Pool 

4.).4.1 DesiCll Cri terie to Mi tiaate Effects 

sos operation wlll be perfol'lled with full-t.ille Health fhysies 

s�port. These personnel have knowledge of J:eq.Jited actions in 

the event of gross contallination of the worker due to falling in 

the Fuel Pool. Eye wash stations are available in the openting 

area. Plant st-owers and other services necessary to 

decontaninate workers are available. 

Response 

If a man falls into the •a• Spent Fuel Pool, processing and 

equipment handling will be stopped and the �an will be retrieved 

from the pool. lklit II control Roan and Health fhysies personnel 

will be notified. 
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5.0 Maintenance 

5.1 Maintenarce Approach 

The SOS has been desigled specifically to be virttally 111aintenance 

free; however, SOllie IRinJ.mal Mintenance �eCJ�i1'8111ents are expected. To 

provide ALMA radiation exposure duri� lllaintenance all system piping , 

glove boxes and manifolds are provided with flush comectioos. All 

coq:»onents will be flust-ed prior to maintenance work. Maintenance 

requirealents for the 50S can be categorized into the following broad 

general areas: 

1 .  Instrument maintenance and calibration. 

2. fiUr4l ID&intenance. 

J. Valve 111aintenarce. 

4. Hansen coupling lllaintenance. 

s. Off gas filter system maintenance. 

1he maintenance approach for each of these areas is described below. 

5.1.1 Instrument Maintenance and Calibration Approach 

Instrumentation calibration will be perfotmed on a routine basis in 

accordance with the normal site calibration frequency in accordance 

with PP 1027 Preventive Maintenance. Maintenance on electronic 

portions or instrunentatlon outside the pressure booodary will be 
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perfOllled in accoldance with vendors manuals as �ired and wlll 

generally present no special requirements. Pressure indicating devices 

wdch CCIIIU\icate with the process fluid are or the isolation diaphralll 

and tilled capillary tube type and are located within the various 

Mnifold boxes. These insb:ulents would nol1118lly not req.Jire 

•ainten&R:e and are intended to be replaced re1110tely should problems 

develop. 

5.1.2 PUmp Maintenance 

5.1.2.2 

Feed PUmp and orr Gas Bottoms PUnp 

The sos feed � aro off gas bottoms submerged � are 

intended to be replaced rather than repaired. 

sos Manifold and Glove Box Sunp Punps 

The 111anifold aro glove box ptJq)S will be replaced rather than 

repaired. 

POol Clean-lt! Svstem PlJnp 

The pool cle� system punp is located in an accessible area on 

the pool curb and is not expected to become contaminated. Normal 

plant maintenarce practices will be utilized should repair become 

necessary. 
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Leakage Contai,..,..t 5Yste11 !Uip 

The leakage contalrnnt · systea� � 1s located in an accessible 

azea at the north end of the •a- F'Uel Pool and just west of the 

ion exctlarger 1118nifold. It is not expected to become hl�ly 

contaminated during SOS operation. No1118l plant maintenance 

practices will be utilized should repair become necessary. 

Monitor Tank Transfer PUmps 

The monitor tank system transfer pumps are located in an 

accessible area of the model room. They are not expected to 

becane hig,ly contaninated as they are plamed to handle SOS 
flush water. Normal plant maintenance practices will be utilized 

should repair become necessary . 

· S.l.) Valve Maintenance 

All key system valws conrnunicating with contaminated process fluid are 

located within the various manifold boxes. These valves are accessible 

throug, ports in the manifold box covers. The valves are of the top 

entry type for use of maintenance. The manifold boxes can be fiushed 

and drained to minimize surface contamination pr.tor to ccmnencing 

maintenance activities. Existing generic plant maintenance procedures 

will be used where possible. Special procedures will be developed for 

equipment which is lllique to the sos. 
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,.1.4 Hansen Coupli!ll Maintenance 

1'h8 feaale Hansen Ccx,cll�, which are part or the flexible hoses 

Connecting the system to the vessels, contain •o• rings which could 

beccne worn or daiiiiQ� ttuol.ljl continued use. These •Y be replaced 

Ulderwater either ���mJ&lly or throu"' the use or :re110te tools. 

Experierce with the system will dictate frequency or replacement. 

5.2 Corrective Maintenance 

Prior to perro:rmirG any maintenance activity on SDS Celq)Onents 

associated with the pressure botlldary or other contaminated portions, 

the system will be flushed using either demineralized water or low 

activity processed water. The system will then be drained and the 

necessary surveys and swipe s�les taken to determine the appropriate 

work procedure to maintain ft.MA conditions. 

When work is to be acc:on¢ished within the manifold boxes, 8 survey and 

swipe samples will be taken in the box and the box will be flushed if 

contamination is detected. Photographs which were taken or the boxes 

prior to installation or the covers will be used as req.Jired to 

detetmine work space and component location. 

For removal of isolation diaphram type pressure instruments 8 special 

tool as described in Section 1.8 will be utilized to allow the remote 

removal and replacement or the instrument. 
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The feed pulps have been Sl4Jplied with special shielded sleeves as 

detcrit?ed on draw� .5270-A-.5012. The puqlS will be pulled into these 

llieves lnd sealed; then new PlDPS installed • 

.5.2.1 R!testirA Reauire!!!ents 

Repairs, 11181ntenan:e and system 1110diricat1ons which violate the 

integrity of the pressure bou'ldlllY will require post-G�aintenance 

test1ru at nomal cperatiru pressure and tf!q)el'lture. This will be 

accomplished using low level processed water or demineralized water. 

Replacement of the oft gas system HEPA or charcoal filters will require 

the performance of a DOP or Freon 2 Test, respectively, to verify 

filter efficiency, in accord�n:e with Regulatory Guide 1.140 • 

.5.) · Preventive Maintenance and Inserv1ce Inspection 

.5.3.1 Preventive Maintenance 

The pool cle81H.4) system punp will be checked to ensure that oil is 

visible in the oil reservoir at regular intervals. 

Periodic surveys of the manifold bolCes will be performed to determine 

leak integrity of valve stena packing. This will be accomplished when 

the system Js shut down for vessel change out and can be performed by 

removiru a valve access plug and taking a swipe s1111ple of the drain 

surp .  
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5.3.2 lnlervlce Inpction 

Inlervlce inspection consists of periodic physical inspection of 

Calponents. 

Yal'fes, puqlS , 1nstru��ent COMeCUons, motors and other active 

compouents will be routinely inspected to detel'lline degradation and to 

apot potential problem areas. Instrument readings will be taken daily 

and CClftlpared to previous data to develop trend info1111t1on which lllllY 

indicate system degradation or potential problem areas. This 

infoD��Stion will be evaluated bY the erGineerlng staff and corrective 

111easures recoamended as deemed appropriate. 
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6.0 Acceptance Testina 

· 1hit SDS testing can be subdivided into three general categories: 

1. OJnstl\JCtion Testing 

2. IICold• Functional Testing 

3. •tot• FUnctional Testing. 

6.1 Construction Testiga 

Construction testing will consist of fluid system flushing, flow 

verification and pressure testing and continuity testing and alam set 

point checks or all electrical and instru���tnt circuits. Additionally, 

all instruDents (which were purchased initially with factory 

calibration certification) will be recalibrated. DCP and Freoo 2 

testing has been perfollll!d on the off gas HEPA and charcoal filters, 

respectively in accordan::e with Regulatory Guide 1.140. Initial 

equipment mechanical checkout, including vibration testing, lubrication 

ched<s arxt initial run in have been CC��Plete(t. Vessels will be 

required to pass a �drostatic test in accordance with the ASIE Boiler 

and Pressure Vessel Code, Division 1. The test criteria for the HEPA 

and charcoal filters is that they meet a 99.95 percent efficiency for 

removing the test media eqlloyed. 
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The system will be aligned 1n its no1111al operating mode and filled with 

demneralized water. System operating procedures will be proof tested 
- . 

(red lined) and baseline data will be taken -from system 

1nsttunentat1on. This information will be compared with the design 

points to verity system performrn:e to be in acc:ordrn:e with the 

design. The system will be required to perfol:lll to the design points 

specified in this doc:unent (�pend1x 7) . The system will be requirea 

to perfom operations which are described in Section :J of this 

doo.Mnt. Set points, ala1111 points and system trip points will be 

verified. Tank level indication will be verified. Remote tool 

operability will be demonstrated. Filter and ion exchanger handling 

operations will be demonstrated. 

6.:J �t· Functional Testing 

The initial operation of the system is plamed to be used as a part of 

the system testing program. The initial processing will utilize water 

contained in the Reactor Cbolant Bleed Tari<s which is of low specific 

activity . This information will allow additional data to be taken 

including surveys of pipe and tank shielding areas to detmnJne 

potential •shine" areas. InstJ:Unent readings will be taken and sane OF 

(decontamination factor) verification can be expected. 
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6.4 Ancillaty Testing 

lh8 followirl:l ancillary testing hu also been perfcmaed both on and off 

a1te 

1. Dl•terirg test1rg of ion-e)CChange colurns. 

2. Dewatering testing of filter vessels. 

3. Ion-exchanger colu.n testtrg . 

4. Distribution header testing of ion-exchange vessels .  

'· OlanneUng testtrg or ion-e)CChange vessels. 

6. Polishing systn colunn testing. 

7. Filter loading testing. 
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VESSEL 
SYSTEM POSITI� SIZE 

50S 1 2 )C 4 

50S 2 2 )C 4 

50S ' 2 x 4  

50S 4 2 X 4 

EPI�-11 5 6 X 6 

EPI�-11 6 6 X 6 

EPI�-11 7 4 X 4 

,..... 
•. 

Table 1 

LitER RAOl(NJCl...IC£ LOAOI� OUTERIA 

BASIS: (1) Non-Pl'q)rietary Ion-Exchange Material 

FUCrl� 

Cs Removal 
& Sr removal 

Sallie as 
50S No. 1 

Same as 
50S No. 1 

Same as 
sos No. 1 

Na Removal 

Polishing 

Polishing 
Bacicl4) 

(2) 600,000 Gallons 5uq> Water 
(3) 90,000 Gallons RCS Water 

CHAtaOOT MIES . 
No. or 

EXOWaR OUTERIA � � owawr  [SIQSITED LINERS 

IE-95/ 60,000 Cl(Cs) - Zeolite Radiation 60,CXXl CUries 12-15 
Linde A Stability (Total Cs) 

- Shipping cask Limit 2,1Dl CUries Sr 

IE-95/ Same as - Sane as 50S No� 1 NIA 1/traln 
Linde A 50S No. 1 

IE-95/ Same as - Same as 50S No. 1 N/A 1/traln 
Linde A SDS No. 1 

IE-95/ Same as - Same as SDS No. 1 N/A 1/traln 
Linde A SOS No. 1 

.. 

Strong Acid 25,000 Gals. - Min!Jaize t!a Breakthm.gh < 20 CUries 20-)0 
cation Mixed or - Operational COnvenience y-adtters 
Cation/ 20 Cl - liner handling 1.11lit 
Anion y-enltter (Bare Pick) 

Na break - Shipping considerations 

Organic 20 Ci liner Handl1ng llJI!t <20 CUries <5 
cation/Anion y-emitter Shipping Considerations y.:.aaitters 

Organic 20 Cl Same as EPI�-11 6 < 20  CUries <5 
Cation/Anion y-emltter y-etlitters 
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Appendfx No. 1 

to 

SubMrvtd Detlfneral fzer Syste• 

Systeta Desfgn De�erfptfon 

Title 

S.o.s. Pumps/Blowers 



P!!!! Detafl s 

Identfffcation 

Noun Nue 
Manufacturer 

Model No. 

Type 

Standard Material Designation 

R ated Speed 

Rated Capacf� 

Rated Total Dynamic Head 

Design Temperature 

Lubricant 

Motor Detafl s 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Cool ant 

Power Requf rements 

Power Source 

Reference 

Drawing No. 

APPENDIX 1 

SDS PUMPS/BLOWERS 

CN·P·IXOl 

Feed PUIIIp 

Goulds PU111p I nc .  

VIS ( 3  x 6 ALC • 45TG) 

Sublersfbl e/Centrifugal 

Stainless Steel 

3500 RPM 

30 GPM 

240 Ft. 

1oo•F 

Water 

Frankl i n  

Subllersfble 

Henmetfcally Sealed 

5 HP 

3500 RPM 

Water Cooled 

460 Volts, 3 phase 60 Hz, 5.9 Amps 

SDS POP 6A 

DS·527·G·01, Rev. 1 
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PU!p Dttlf l s  

I dentfffcatfon 

Noun N���e 

Manufacturer 

Model No. 

Type 

Standard Materfal Desfgnatfon 

Rated Speed 

Rated Capac11;y 

Rated Total D,vnafc Head 

Design Te.perature 

Lubricant 

Motor Detafl s 

Manufacturer 

Type 

E nclosure 

Rated Horse Po�r 

Rated Speed 

Lubrfcant/Coolant 

Power Re(Jif rements 

Power Source 

Reference 

Drawing No. 

Appendfx 1 (Cont'd) 

SDS PUMPS/BLOWERS 

sos-P-lA and sos-P-1B 

Monitor Tank Transfer PUIIIPS 

Goulds PUIIPS Inc. 

3196 •sr• 

Double Mechanical Seal - Centrifugal 

Stainless Steel 

3500 RPM 

50 GPM 

111 Ft. 

soo·F 

Water 

Reliance 

p 
ODP 

5 HP 

3500 RPM 

011/Afr 

460 Volts, 3 Phase 60 Hz, 6.6 Amps 

SDS·STR-1 and SDS-STR-2 
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,.., Deta i l s  

Identfffeatfon 

Noun .,_ 

Manufleturer 

Model No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capaci ty  

Rated Total Dyna.ic Head 

Design Ttq)erature 

Lubricant 

Motor Detafl s 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Require���nts 

Power Source 

Reference 

Dravtng No. 

Appencltx 1 fCont'd) 

$0$ PUMPS{!LOIIERS 

CN•P•LC06 
Leakage Contafn.ent Syste. Pu.p 
Goulds Pullps I nc .  

3196 MT·A·60 

Centrifugal 

316 s.s. 

17!i0 RPM 

120 GPM 

55 Ft. 

too•F 

Water 

Westinghouse 

Type S 

TEFC 

3 HP 

1750 RPM 

• Ofl/Ai r 

460 Volts, 3 Phase 60 Hz, 4.8 Alps 

SDS·PDP 6A 

DS-527-G-05, Re�. 2 



.... 
i 
� I 
.. 

� 
Ql. ... . ... . l/ol 

A•tlo 8 4 5  
CHARACTEI\ISTIC CURVE - l ifT! I f H : : : I  H ·; : p ! ;  If' ! i  1 11;3  GOUlDS PUMPS. INC. . · ·I ,.;:;., camFamttsrDATA • , 1 1 1  . . • • • 1 1 1  1 I l l  . 1 1 ,  1 a �MOOUCn ... � GOUlDS "-M'S atC.  I J •  • : · : • : ' . ! I • I • l '  SlNECA FAli.S. N.V. 1Jt41 SINIC.fA&.U, N.Y. 1 • I • I • . :· I • . I ; I : . .  I • I • '"=============== 

' t�Jf!.  

i l : i  : J ' j ; ! � 1 . : ; . · : : t : � l :  .. D� : I i i  ; d :  I �  I ;  I i I  i I • 1 , ,  t I I I CUSTOM£1' APPliEO £MGII.URJMG CO!!MY 
. Q t-1-ao I : !  I ; :  I ; l i ; :  . .

. : : � • - l :  · I !  P.o. NO.sot-33111 tTtMtJO._._.z __ 
� . 

. . . . I . I i : I � : ; . ' : l : . : I : ! : • I I • ! GOULDS SEI'. NO. 702C7i5 . 
w ! . I I . . t I ! ' • ! ! I I • • : • I ! . • . .  I · I • • I I • E IP I . 527&-05 % • • . I . , ' t • • I • • • • . • • • • • • • • • ' f-...,;;.;:&;;,;.;.,•:.:;...�;.;.;;,-=.--------t ..J • • . : : ; ' I ' I i I . . . I I : . .  I 1 .  : : ! ' . . : ; . . . . I : : JJIIto.r HT • c . . . . . . . I I I . I I I . I • I : • . . . • ' . .  I : . I : . . . IIOOEL � StZI---=�---... . . . . . . I '  1 I • i • I • • I ' • • • • • • • . • • • • • • 1 • 1750 .. 0 • • • • • I • • • • • : • • 1 • • • . . . • • I I • • . • • . .. , ... WLR 0 ... . . .  " I I i : , :  · 1 · 1  : · . : : · ·  . 1 : ·  , . . . · · · · . ·

.
. . • . • . . I ' . . . . I I I . . • I ' . 'I . : . : • : : : . . .  ! • . . . • • I . .

. ' I I ' I ' . . . . . I • I : • • • I I 
• I • I • • . • • . • I I I l . I I . . . . I • . • • • . . . I • I I I '  I I • • . •  I . . I . . . I • • • 1 I .. 1 : '  : I · . . . . . . . . . : · I · . ,· . 1 1 1 '' 1 o l :  j :  1 :  I ' : ·  . . . . • I  . . • • • • : � · · .  I ' !  ,· : 1 : .  . . . . I ' : ' .  : . . cr • . I • • • • • • • • • I • I ·· I • I ' I ' • • • • I • • . , . . • I . . . . I ' • I I I . . • . . • • . 

"' : • • : I . � ; • : !tb : I . . I : . ; : ; ! l ! i I i : � !-1 : : 
. 

: : : : : . 
• 

. ; I I : i : I ! . f1 : l i . . ! I ! I : : I : i : . ! . : ' ; : : ; : : I : . .. . ,· . ·  . : , .  ' , . , t , � : , :  ! i : :  ' � �  : . " !  
. 

· . · , ! , ·  : l • : : · . i !  1 & · · 1 . : • , , ; . , !  . •  : , • 1 · : · • ·  · · · · · . • 1 ' · · · L · · : · • 1 •  · • . , . • .  · I  1 . : • • , • • • • • .  : - • •  · � : · · ·  : t · . , . " I ' I • • , - - -- - - ·  . I • . . • •  I ' ;  l . , • I I • • •  : •  1 1 1 ' ' 1 · ' ·  I . · i  . ... , . , 1 ' ' ' 1 0 I . . . i : I • ... .. ...... -·� .... . . ' ; • : • • • • . • I ' i . . • . I . t • I . . I • t I ....,........ ' :-..... I : . •  10 t · to · \. • : r ·  · 1 . " � :- - - �· ! · · ·  1 . . : .  ! • 1 . i j· · :  · ! : • '  : : ' : : · · ·� 1 ' I . : .  . : : I ·. 

. 
. I . • ,

· • . . : ;  . I .  ! . : . � "" ... i !_' .  . . : : ;  I : : ;  i I i ;  II : I :  I I  . : :  : i -�-��� : 1 . I 
' • • • • • • • ; • • • .. ' • : • • ' • • • . , . ' . • ..... � • • t t i . J • ;...;,_·., ... ,. . I I 1) 1 . i .  . I ;  ! • • • • •  , l : . !  . · . . . : . : ' ....:t · . , . ! . , : · . . ; . . . . . 1 ' 1 • • . , ilt l • • 'JO , • 70 . . • . , . . . • . .• . . . ... 1 ; . .  = • • • . • 

. 1 • • • 1 . . • . . I • • • • . , • I • • 1 .. • • • = · ' ·  . · ; . , . • = · · , . • . . · : : .,. � . •  , . : . 1  : �· : · · · ! � � � ! ·  i · i t  � • • • • • • , .. • .. .
, 

' .  • I . I . : .  . • . ; . . . • I t t : .  • • I .  I I . ' . . .  I I I r · · · · · : · · · · · : . · !  · 1 · · · . i · · ; : · 1 • • • � · · • • 1 • • • · !  · · , j l� i ' j l · . : 1 . . .  : 1 : · • •  • 
t ; . . . .  eo

. . DCAP ITY . . . : ; : : . . : : . ! EFF� . y!..- :... r· ; .. --r· H.f' !"! : ; : - � .- I : : ; . ;  : � I • q 
. , . , . I · . • . ! · : · · . · · · . · · · --· - . .  • I ' ' · " . .  : . . I : · · ! · · · 1  ' ' I I � .. • . . • . . ' � ·-r . . . .  : . I • I ' ·, . . . . . . . . . .  : ! • • t I . . ! : • • t • ! 1 . • . • #' • 

. 
t • ' • • I . t • : • . • I . . . ! I • I ' I I . . .  eo · 50 · • . . . . , . . ' · · ' : . · · · t · · · . . . . � � � � , . .  I . • • • • • • ; I t  • .  I . . . . . . . . I • • ; : . .. . . I ,.. • : ! • • ' I . : • I I . ' : I • .  I • . . I . I • • I l I ' • 

; . � I . . . : .  . I ' . : : , ·  I ;.� . ! : ; . . • . . . .  : I : . I :  I : I : !  : : i :  1 . : : : : . I ,  . . 1 :  :. , • • j.! 
: . 

. : . : . :,� • , • I ! o I • � � ; . ; ' , i · • • � . : • . • . ! ol ' : • : • """" : • •  t • • ; • • ' • • • J  . . .  . I I  : • ' ' 1 , I .  • • · I . : • ' I � · � !  • 40 • . � • • I .
. 

, . I • • : . • • • . . • • - _ ., • • I • • I • I . . I . • I ' I I . . I • . ' · . . • • • . . ... • I  • . • • . • • • • I • • • • • i_ lf/l ' • = · a • :  � . • : . 1 · • .. r . • • · : .
�
· ·  · , . • •  · • I ' I ' · •  ' · • • tr ' • ' • I ' ' ' I · J · · . _ .., ' I ' • · ·  ' • ' ' 1 • • I l o  • I • • • : : : ' • • • • • • : • • � .  : ' • • • • 0 : , • • :.,_.� r• , • . . = : • ' , . • • • = • i : • : ' . • t : • • t , . I : ! . · '3 I . 30 : . . I . I; . I • ; • I ': • • : .... - •"'! � 1.....,..-� : t . I . I I l • I i I I . ' I I • I I . t =  i • : I : I . ! I I , . I 1 : i ! : . . . 1 . • · · ! • · : ' :_� • �· ...; :.J � � r.l ! : · at. AT· ,o s� J I : ; p : : ,� 1 i ! . ; • · ; ; I : : I ! I  : ! 1 : 

· i ; 1 · 1 1 •1 �1 ' I  l :  ' ' • ' I I  . • • . .  Jl ... , 1 • • • , I · • .  I I J · · I , . , . . . ' t  : . • ·  ! ' ' I  , , . l I . : I I ; • I . . . - � � -, I I I : I I '  ! I I '  : . . I " . • . I : • i I . I I '  I I : I " ! I . I . t. . : . . . + .  ' . . .  , . I : 1 ! . .  : . .  : .  . . : .  ' .  . . .  : I  I I . I .  • • I i : • I I . . .  I I I ' I  
I . . f lj r· . �, ; 1 . ;  . . i ,' : : I ,, n I ! ' : ·j , I • , , . . I ' = ' : � ; ;' l : ' ! ,· I i ,· ,' I I ,' , , ,. : I' 

. ··, j .  ,� I I '' I ' : : : �, : ; ,: i . ,., 1 - 1 I '  ! 1 ! 1 ; • • •  t • 1 1 ' 1 . I I  ' t  . , • . .  : 1 · I I I t , , ' I ' l 

i'i
·
1
il ! i i'J' 'l· J� 1; jr � , ,·r1 ,: =, i �' ' 1' 1 1' _��, , �, - � , , I!' ! i :- i ld i l i  ' I !I 1 P i l 1 1 , 1 1 � �-1� 1 l l i1 1 ·1· 1: 1 

0 1 1 1 f :0 I • I t 1 . f I CAPACITY • U.S. GALLONS PER MINUTE I : , 
o 25 sa ,� \aa . \U \SO 

.• '"I 



p_, Deufl s  

Jdentfffcatfon 

Noun N .. 

Manufacturer 

Model No. 

Type 

Standard Material Desfgnatfon 

Rated Speed 

Rated Capacity 

Rated Total Dyn11111fc Head 

Design Temperature 

Lubricant 

Motor Detai l s  

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Requfre.ents 

Power Source 

Reference 

Drawing No. 

Appendix 1 (Cont'd) 

SDS PUMPS/BLOWERS 

CN-P-YA04 

Off Gas Botta. Pa.p 

Goulds P&llps I nc .  

W P  3870 

sua.rsfble 

400 Series Stainless Steel 

34SO RPH 

30 GPM 

65 Ft. 

too•F 

Water 

Frankl i n  

Sut.ersfble 

Henmetfcally Sealed 

1 HP 

34SO RPH 

O f l  

4 60  Vol ts, 3 Phase 60 Hz, 3.5 Amps 

SDS-POP 6A 

DS-527-G-02, Rev. 2 
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Ce.,.clt)'-GaiJone ''' Minute 

Model 3870 Packaged 
Effluent Ejector System 

Goulds packaged effluent 
ejector system off ttl both 
east of ordering and IMUII­
Iation. A single ordering 
number sptclfiH a com­
plete system designed for 
most residential and 
commercial sump and 
effluent pump appllcatlonl. 
The .... of Installation II 
enhanced by plug·ln power 
cords for tM pump and 
level control·awiteh which 
tllmlnatH tM netd for 
additional wiring. (Except 
for 1 H.P. units which h..,. 
bare leads for connection to 
m1gnttlc contactor. 

� GOULDS PUMPS. INC. � se.ECA � teN 'rtR 1]1.18 

CapacitiH to 155 GPM 
Huds to 85 feet 

10 

�· Solids Handling CIPiblllty T NPT ·Discharge ConnectiOn 
Package Includes: 
• Submersible S.W.ge Pump 

(WP0311E)or (WPH1012E) 
• Mercury Ltvet Control Switch 

(ALS2·5 for 'h H.P. package) 
(ALS2•7for 1 H.P. packlge) 

• Magne11c Contactor 
(AL:S3-1 with 1 H.P. unltl only). 

• Polyethylene Buln 
(At:S7•1801Pl 

• Buln Cover (ALS&-18229) 
• Check Valve (ALSt-2) 

,, 

Order No. SWP0311E 115 Votta. 
e5 Lbl. 
Order No. SWPH1012E 230 
Votta, 10i Lbs. 

A rr.,.Dt1. J. 
$DS tDD 
Cll• ,. VA tJ1 

- - · -- - ---'-'-'--"----_.;...-_.;..._....._ ____ _ 



P!l!l! Oeun s 
l dentfffeatfon 

Noun NIM 

Manufacturer 

Model No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Sutie Pressure 

Design Te��perature 

Lubricant 

Motor Oetai 1 s 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Re�i nwents 

Power Source 

Reference 

Manual 

Appendix 1 (Cont'd) 

SOS PUMPS/BLOWERS 

CN·E-YA05 

Off GIS Blower 

Buffal o Forge Corp. 

5E 
Radial Flow Centrifugal Type •£• 

Sheet Steel 

3510 RPM 

1000 CPH 

12• w.G. 
1o4•F 

Ofl 

Westinghouse 

K 
TEFC 

5 HP 

3510 RPM 

Ofl/Afr 

460 Volts, S Phase 60 Hz, Allps 

SDS·POP 6A 

MSA Off Ga s  A f r  Fil tration System 
lnstuction Manual 
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"E" lind "RE" BLOWERS - EXHAUSTERS • 
CAPJ'CmES and STAnC PRESSURES 
SIZE 5 E PLOWER�::lCATED(F.S.) 
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A!!p Details 

Identification 

tt»un Hale 
Ml,..,acturer 

MJdel No: 
Type 

standard Mlterial Desiption 

Rated Speed 

Rated capacity 

Rated Static Pressure 

Design Temperature 

Lubricant 

Mltor Details 

Maootacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Llbricant/())olsnt 
Power Requirements 

Power SoUICe 

Ret' ere n::e 

Orawirg No. 

� 1 (Olnt'd) 

SDS PUFS.IBl..OaS 

a.-P-FL07 

Hl� Rad Filter Manifold 
Cole Pamer Instrullent Co�pany 

C-7144-70 

2-Gear Magletic Drive 

Jl6 stainless steel/Tet'lon/Ryt:on 

3000 

0.50 GFM at 9.5 psig 

JOO psi 

l8()0f 
water 

Cole Parlier Instrullent Collpany 

Induction 

TEf'C 

0.18 tf' (1J.5 watts) 

JOOO 
Oil/Air 

11.5 Volts, 2 Alase 60 Hz, 1.3 Alllps 
foF�-1 

05-.527-G-06, Rev. J 
05-.527-{;-l'"' Rev. ) 
OS-.527-{;�8, Rev. 1 

)/8) 
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AC, DC, and air motor magnetic drive pumps 
Seal· less pumps operate at temperatures from -100°F to +275°F 

• c.talog 1"·�--· fl!!":'- �--�·--�· ......,_ . �:.:;�--�_. � -l . �;.::�J;.,. -""" 
C.11U-50 I 115V4C.toHz; "*'-II*CI 1.600 

115� . .......,...ACIOC c.n.,..ss 1 1151230VAC.�� �P"CCIII !USC 
C.71.....0 1151230 V4C.SOI!O I'll �nFC 3.1!0 
C:.?l"-45 I - ,_ I.OOC 
C.711oWQ I 0�2CVPC ..,., 10.000 
C.11U-45 0102CVOC 81\1111 10.000 
C:.?IU-42 0102CVPC 8>vtl'l 10 000 
C.11'"-41 OIO:IC \IX 81\1111 10 000 

M&����tically coupled fr&T pumps art dcsl�Ded lor rn�terinc DOD· 
abra&�vt nwcls at Wllperlt\ITU from -100 to •275-f' Dry lit\ 6 1Ht 
of •·at.tr, and •·htD lht Jt&n all •t".J.td Hlf·pnmt up to 26 lncbta of 
l:fa. Btuuw tht pump Ia lll&fllttic.ally coupled to tht CIOtor. then art 
DO abaft Malt to '"tal, leak or Jtnt1111.t htal. Thil mUta it idul (or 
100ft I)'SUID&, HpK18lly thow that cannot tolt111te amtammation. 
Gear pump dtliJI) producet I lttld); puJH.fzH no..- at tM outJtt. 
f1011-· t.ontlnuity u :l'i, u lonr u lht cWrcrtotial pruaw-e, tlwd 
n-\ty 111cf liDt vo)lqt rtm.aiD COD.niDL 

Ccnutruetion ia of hleh-rradt 316 swnltaa �1. �=· ud c.ar· 
bCIII to makt JIWIIP' ucrptioDilly tbrmlc:ai i!MS c:anuaiOD ...c.t&Dt. 
ud to il:law-e loDJ. m.aiD�.t���Det-frtt NrVIct life. Adv111crd pw11p bead cleslJD providts ucdlmt )011'•toohirb �W't IDe! n- ptr• 
fDf'IIWict, 111d permlu N!e ope111tion with I)'SWD prtUUl'a up to 
600 pal. 

Pumps art co111�C'l ud very lirhr-tirbt-IIWiy IDOC!tla wrieb 
I"' than 1� lb&. S1dt poru art�· IFJ�'P't Eetb pump b fWJy Canory 
u.ud prior to ahip!llt.ot IIMl i.odudts wwlation. opuatian, ADd 
=-ID�.tn���ct WU'uC'lloDJ. IStrviu ILita availablt

.
) 

'fefloft-�,.. E. I DuPvnl Ot loiemo.n & Co. · ·· .. • .. · ,.,.. .· -� ' . S....C.Iua � J..- . - f'7tce ; � Cet.no. I l'nc. 
,_, N(.() 1001'1 1:322..00 C.1141-47 ln.SJ 

2.1 2'5 175 Pto .... 00 C.11U-47 27.50 
1.1 :zes 1751» 212.00 c.� "'.SO 
- 1>!00 175Pf. 328.00 C.11a.w7 27.50 

0.0.5 025-41 """' 221.00 C.11U-42 37.50 
0.0 5  1�30 4511'- 22J.OO C.71U-47 27.50 
0.0.5 � lOIII' lni.OO C.11U-47 37.50 
0.0 5  IC.fol!l 175Pto 250.00 C.11U-47 ,.so 

Magnetic drive 2 and 3 gear pumps . . .  
with patented suction-shoe design 

.....,.... 

nL.II!�� 
o o• o.o u o• o.a 01 o 1 o a  oa 1.0 1.1 1-' 

,..,.._, 

UDiqurly dulrned auC'llon &bot acu u a •uhor zncm�r to HPI• 
ral.t tht ialtt lidt fro= tht prruurt 1idt o( tbt pump. Tbt maJOr 
deaip advantert ia iu &Uc: tht auruon &bot b a frac-.:�o:: of the ,_ 
of a conveotioDAl cavtty piau bousiDJ. 'Tlua makta tbt pump llEbl.tr 
&Dd mort compact. IUid-IDOit importaDtly-prnniu tbt \1M of a third Jut. Tbt 3-Jc.aT modtl doublta lht now o! tht 2·JU1 mocltl 
•hil� OCICIIpyillr lhc aamc amount of tpact. Gun and aucti011 abot; 
art all cootaiDed ..,tlun a iiU'pped maJI)tt n�p wlucb ia Pf"tunud 
by tht IUTrO\IJ!cllilJ nwd. The nwd forcu tht run &olttbtr from aU 
aorlta for dficitDt prnlliTt loadi.n,. 

CcnutnlctiOD ia of 316 cut nainltM Jt.ttl for a dura bit, corrotiOD 
J'UIIt&llt bousinc; run aDd ftlcQOD abots ITt of R}�n· for OUt· 
11t111cllilr chtn:.ical rtaliWK't . lucb thmnal nabillt). ADd a low eotf· 
ficitDt o! &1�=· All other pa:u that amtaet tbt worlwlc Owe! art o! 'ttf1otJ1 a.od nainltaa Jt.ttl-atltct.td to provide muJmum COI"J"Q6QOII ,..� a.od mmimum •c.ar. 

AD ial.trnal by-pua valve pmniu rtrirnllatiotJ of tbt nwd It the 
pTtMt prtMUTt, prntD� l)'ltotm O'ltr·pruaurt &Dd motor over­
load. By·paM valve ia utti'Dilly acljusteblt-..tD while lht pump ia 
optratiDJ. M.a,nttic mupllnc pnrriclta leak-proof, CO!IWiwllbOII· 
fret ltfYict ADd nductt IIWDI.tn&DCL on� lllaiDC't ia RJ'OC'· 
coated to p!ntllt thmnaJ abock and COIIta.miaatiOD. Pum� ITt ail 
fitld«r'Yicablt-ate Llhlt btiO'A' for wnict ILit&. Pump dry W\ capabiUtita: 3 (ttt ofJUO; Ylnlum d0W11 to tht ''IJIOf 
preNIIf't of thc nwd btiDe pumptd. Dlffercotial PrH�w-e to 95 �''· 
aynam pnuurt to 300 paiJ. 
....,...._lloo,.U CV'r�CII�&Co �lloo,...._...._Co 

� -�: '  - · -. · · .. � �·- · - · ;-·. ; · -- · ·  - · - -· ... · - -· · · - · - - ·- . .. 
_i,.J.3Uj 'io�'I';--r-!-.>- . I ,· , • ,' · ': • '• - · :: . • jCole-Parrner lastrument Company, Chic3go, � ��' , ' • � "<.� · :..�,_ ..... , _ . . . . .• - - . . \i:;.:. • :: . . - .  - . -· - �· 



,., Deta11• 
Ident1f1c11Uon 

ttx.n ,... 

Mlnuf.:turer 

Mldel '*'· 
Type 

Stniud Material DesiglaUan 

Rated Speed 

Rated Clpacity 

Rlted static Pl'eSSure 

Des� Tel!pentwe 

Lubricri 

Enclosute 

Rated Horse POwer 

Rateo Speed 

l..tA)ricant/D:Iolant 

FO.e:r Aequlre...ts 

AMer Source 

Aefezerr=e 

OrawirG No. 

� 1 (OJnt'd) 

SDS PlWSIIIJMRS 

CH-P�a. Ot-P-RC09 
Hl"' Aid Filter s.ple, and RCS 
Mllnifold a,.., PUlps 
Go� InclJitries 

20501-<JOO 
�Ung 

Polypropylene at FOlyp.tiOIUlride 

�50 

0 • .50 GA4 
10.85 Ft. 
110-F 

Gotw�p Industries 

P5C 

TEfC 

0.18 tF (135 •tts) 

�50 

011/Air 

115 VOlts, 2 Phase 60 Hz, 1.3 IIJips 

ff'-a.-1 

DS-527-G-06, Rev. 3 
05-527-G-()7, Rev. 3 
DS-527-G.QI, Al!v. 1 

3183 
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TYPE ,  MAN.FACTlRR & 
. .. 

MATERIAL '· 
YAL� t«l. � DESCRIPTia. �L NtJ4BER SPECIFICATI� 

a.-v-FL-1 1 1/'Z' Filter Manifold 3001 Ball valve .527-l-.5002 
Influent Isolation sw 316 ss 

ITT Grimell 
1 112"-)02)..1-1 

a.-v-FL-2 1 11� Filter Manifold 1501 Swing Oled< . ,  .527-L-.5010 
(Y-.527-6)* Influent Oled< 8W 316 ss 

Alloyco Fig. 476 

a.-V-FL-3 1 11� Filter Influent 3001 Ball valve \, .527-L-.5002 
(Y-.526-9)* SaiiPle lhrotUe sw 316 ss 

ITT Grinnell 
1 112"-3023-l-1 

a.-V-FL-4 )/4" Filter Mvllfold )()()I Ball valve 527-l-.5002 
(V-.527-ll)* Flush Isolation sw 316 ss 

ITT Grinnell 
J/4"-302)-1-1 

a.-v-FL-5 1 112" Pre-Filter Inlet 17.51 Dlaphrag�� valve 527-l-.5009 
(V-527-lJ)• Isolation sw 304 ss 

ITT Grinnell Fig. 24 71 

�-V-FL-6 1 112" Final Filter n.rtlet )()()I Ball valve 527-L-.5002 
(V-527-14)• Isolation sw 316 ss 

ITT Grinnell 
1 1/2"-3023-l-1 

CN-V-FL-7 1 112" Prefilter vent 22001 Two Nay Check 527-l-.5003 
�id< Discomect Col,f)ling 
Hansen 112-H< 

a.-V-fl-8 1 112" Prefilter outlet 22001 Two way Oleck 527-l.-.500) 
�ld< Discomect �ling 
tansen 112-H< 

a.-V-FL-9 1 11� Prefilter Inlet 22001 Two Nay Cleek 
�id< Disconnect Col,f)llng 

527-L-.5003 

.. tansen 112-H< .. 
, . 

*(Print No. ) . - 1 - 3/83 
(Reset) 



TYFE, MAIU'ACT\RR 4: MATERIAL �LVE Nl. � DESCRIPTI� to.£l NLMBER SPECIFICATION 

CH-V-FL-10 3/4" Final Filter vent 3001 Ball Valve 527-L-5002 
l V-527-18)* Isolatial sw 316 ss 

ITT Grimell 
3/4"-3023-l-1 

�-V-fl-11 3/4" Pre-Filter vent Isolation 3001 Ball Yal ve 527-L-5002 
(V-527-19)* sw 316 ss 

ITT Grimell 
3/4"-3023-l-1 

�-V-fl-12 3/4" Filter Flush Une Oleck 1501 Swing Oleck 527-1..-5010 
(V-527-20)* BW 316 SS 

Alloyco Figure 476 

�-V-fl-13 1 1/2" Final Filter vent 22001 Two Way Oleck 527-l.-5003 
Quick Discomect Col4lling 
Hansen #12-lf< 

�-V-fL-14 1 112" Final Filter outlet 22001 Two way Oleck 
Quick Discomect Col4l!ing 

527-l.-5003 

Hansen #12-lf< 

�-V-fl-15 1 1/2" Final Filter Inlet 22001 Two Way Oleck 527-l.-5003 
Quick Disconnect Col4l!ing 
Hansen #12-H< 

tN-V-fl-16 3/4" Filter Manifold Flush 3001 Ball valve 527-l.-5002 
(V-527-24)* Isolation sw 316 ss 

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

tN-V-Fl.-17 1/2" Ptessure InstlUIIent 300# Ball Yalve 527-l.-5002 
Isolation Between Pre- sw 316 ss 
Filter and Final Filter ITT Grinnell 

1/2"-3023-l-1 

tN-V-Fl.-18 1 112" Pool Skinlller Suction Oleck 1501 Swing Oleck 
sw 316 ss 

527-l.-5010 

Ladish 
5261-0607-lSA 

•(Print No.) - 2 - 3/83 

(Reset) 



TYPE, .wt.FACTlRR & MATERIAL 
VALVE Nl. SIZE OESCRIPTI� �L NU48ER SPECIFICATI� 

a.-v-FL-19 'J/4" Pool Skilllllel' Puql vent 1501 Globe 
and Prime Isolation Stainless steel 

Alloyco figure 114 

CH-V-fl.-20 'J/8" Filter Manifola Flush and Whitey Ball Valve 
Drain CDmection 55 436 

a.-v-tx-20 1" Feed FUnp Discharge 
(V-527-1)• 

2001 Di&Plrag• Valve 5274..-5009 
liT Grimell fig. 2471 
sw 304 ss 
Ethylene Propylene Di&Plragm 

a.-v-IX-21 3/411 Feed FUnp Recirc. Isolation 3001 Ball valve 5274..-5002 
(V-527-2)• sw 316 ss 

ITT Grinnell 
'J/411-3023-1-1 

�-v-IX-22 1" Feea Manifold Flush 1501 Swing Cleek 5274..-5010 
(V-527-J) •  Une Oled< 8W 'Jl6 ss 

Alloyco Figure 476 

a.-v-tx-23 1" Feed Manifold Flush 3001 Ball valve 5274..-5002 
(V-527-4)• CDmection Isolation sw 'Jl6 ss 

ITT Grinnell 
111-3023-l-1 

a.-V-IX-24 l" IX Manifola Sl.pply Une 3001 Ball Valve with Valve: 
(V-527-21)• Auto. Isolation Pneuaatic Actuator 527-L-5002 

sw 316 ss 
111-3023-l-1 Actuator: 

5274..-5011 

a.-v-IX-25 l" Train fl Ion Exchargers 2001 Diaphragaa valve 5274..-.5009 
(V-527-22)• Inlet Isolation liT Grimell Fig. 2471 

sw 304 ss 
EttTjlene Propylene Dia,nragm 

a.-v-IX-26 1" Train 12 Ion Exchargers 2001 Oiap,ragm Yalve 5274..-.5009 
(V-527-23)• Inlet Isolation liT Grimell Fig. 2471 

sw 304 ss 
Ethylene Propylene Di&PlraQII 

• (Print No. ) - 3 - lt'Jlet) 



TYPE, MH.FACTll9 &: t4ATERIAL 
VALVE NO. � DESCRIPTI� tGa NlMBER _ SPECIFICATII:W 

DI-V-I.X-27 1• Train fl Ion ExctlarQers 3001 Ball valve 527-L-5002 
(V-527-25)• OUtlet Isolation sw )16 ss 

ITT Grimell 
l•-302:J-l-l 

DI-V-IX-28 1• Train 12 Ion Exc:haroers 3001 Ball valve 527-L-.5002 
(V-527-28) • OUtlet Isolation sw :Jl6 ss 

ITT GrJ.nnell 
l•-3Q2:J-l-l 

DI-V-I.X-29 1• cation Exc:harger •A• 3001 Bal� Yal ve 527-L-.5002 
(V-527-29)• Inlet Isolation sw )16 ss 

ITT Gri.rlre. 
1•-302;5-l-. 

DI-V-IX-JO 1• cation ExchallJSr •A• 3001 Ball valve 52/ L-.5002 
(V-527-:JO)• OUtlet lsolaUon sw )16 ss 

ITT Grinnell 
l•-3Q2:J-l-l 

DI-V-IX-:Jl 1• cation Ex�er •a• 3001 Ball valve 527-L-.5002 
(V-527-:U)• Inlet Isolation sw 316 ss 

ITT Grinnell 
l•-302:J-l-l 

DI-V-I.X-32 1• caUon Exc:haroer •a• 3001 Ball valve 527-L-.5002 
(V-527-32)• OUtlet IsolaUon sw 316 ss 

ITT Grinnell 
l•-3Q2:J-l-l 

DI-V-IX-JJ 1• Train 11 IX Flush Une 150# Swing Oleck 527-L-5010 
Oleck BW 316 SS 

Alloyco Fig. 476 

DI-V-IX-:J4 1• Train fl IX Flush Une 3001 Ball valve 527-L-5002 
(V-527-49)• IsolaUon sw :Jl6 ss 

ITT Gr1nnell 
1•-m:J-1-1 

• (Print No. ) - 4 - ���t) 



"'L't'E t«l. � DESCRIPTI� 

Of-V-IX-35 1" Train 12 IX Flush Une 
Oleck 

a.-v-IX-36 1" Train 12 IX flush Une 
(V-527-50)• IsolaUon 

�-V-IX-37 1" cation •A• Flush Line Oleck 

�-V-IX-38 1" cation "A• flush Line 
(V-527-51)• IsolaUon 

Of-V-IX-39 1" cation -a• flush Line 
Check 

�-V-IX-40 1• cation "B" flush Une 
(V-527-52)• IsolaUon 

�-V-lX-41 1 112" Train No. 1 IX •A• Inlet 

Of-V-IX-42 1 112• Train No. 1 IX "A" Mlet 

a.-v-IX-43 
. 

1 112" Train No. 1 IX "B" Inlet 

•(P:-int No. ) - 5 -

TYF£, MAN..FACTlfER & 
J0:£1. NlJ48ER 

l5DI s. ing Ole de 
BW 316 SS 
Alloyco fig. 476 

3001 Ball valve 
sw 316 ss 
ITT Grinnell 
1"-3023-1-1 

1.501 Sdng Cteck 
BW 316 SS 
Plloyco fig. 476 

JODI Ball Yal ve 
sw 316 ss 
ITT Grinnell 
1"-3023-1-1 

1.501 Swing Oleck 
8W 316 ss 
Alloyco fig. 476 

3001 Ball valve 
sw 316 ss 
ITT Grinnell 
1•-3023-1-1 

22001 Two way eteck 
�ick Disconnect Cot.¢irg 
Hansen 112-H< 

22001 Two *Y Oleck 
�1ck Disconnect Col¢1ng 
Hansen 112-lf< 

22001 Two way Oleck 
�Jck DiSCOI"ii'M!Ct Col.Pling 
Hansen 112-H< 

MATERIAL 
SPECIFICATION 

527-L-.5010 

527-L-5002 

527-l.-5010 

527-L-5002 

527-l.-5010 

527-l.-5002 

527-L-5003 

527-L-5003 

527-L-5003 

3/83 
(Reset) 



TYPE, MAN.FACTlHR & MATERlAL 
VALVE Nl. � [£SCJUPTICN t«lEL NIJ&R SFECIFICA-� 

�-V-IX-\4 1 11'Z" Train No. 1 IX -a• OJtlet 22001 Two *Y O'leck 
IMck Discomect C:Ol4l!ing 

527-L-S003 

Hansen 112-lf( 

�-V-IX-\5 1 11'Z" Train No. 1 IX •c- Inlet 22001 Two '*ty O'leck 527-L-5003 
Quick Disconnect co�� 
Hansen 112-H< 

0.-V-IX-46 1 112" Train No. 1 IX •c- OJtlet 22001 Two *Y O'leck 527-L-5003 
Quick Disconnect Cot.pl� 
Hansen 112-H< 

�-V-IX-\7 1 11'Z" Train No. 2 IX •A• Inlet 22001 Two *Y O'leck 527-L-5003 
Quick Disconnect C:Ot.pl� 
Hansen 112-H< 

�-V-IX� 1 11r Train No. 2 IX •A• OJtlet 22001 T.o *Y O'leck 527-L-5003 
Quick Disconnect Coc.pling 
Hansen 112-H< 

CN-V-IX-\9 1 11'Z" Train No. 2 IX -a• Inlet 22001 Two '*ty Oleck 
Quick Disconnect Coc.pling 527-L-5003 

Hansen 112-H< 

�-V-IX-.50 1 112" Train No. 2 IX -a• OJtlet 22001 Two '*ty O'leck 
Quick Disconnect CD�ing 527-L-5003 

Hansen 112-lf( 
j 

CN-V-IX-51 1 112" Train No. 2 IX •C" Inlet 22001 Two '*ty O'leck 527-L-5003 
Quick Disconnect Coc.pling 
Hansen 112-lf( 

�-v-IX-52 1 112" Train No. 2 IX •c• OJtlet 22001 Two *Y O'leck 527-L-5003 
Quick Disconnect Cot.p11ng 
Hansen 112-tf< 

CN-V-IX-53 1 112" cation IX "A" Inlet 22001 Two Way Cleek 527-L-5003 
·Quick Disconnect Cot.p11rQ 
Hansen 112-tt< 

• (Print No.) - 6 - 3/83 
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TYF£, MAN.f'ACTU£R 1: MATERIAL 
'tlALVE t«l. � DESCRIPTio. .an NlJIBER SPECIFICAT!o. 

�-V-IX-54 1 1/'Z" cation IX •A• OJtlet 22001 Two -.y Oleck 
Q.dck Discon.1eCt Cb�irYJ 

527-l-.5003 

Hansen 112-H< 

�V-IX-55 1 112• cation IX •a- Inlet 22001 Two *Y Oleck 
Q.J.ldc Disconnect Co�itYd 

527-L-5003 

Hansen 112-H< 

�-V-IX-56 1 11?' cation IX "8" l:lJtlet 22001 Two way Oleck 527-L-5003 
Q.J.ldc Discomect CoLPlitYd 
Hansen 112-H< 

�-V-IX-57 RfseR't£1) 
�-V-IX-58 1 1/'Z" cation Effluent First 1501 Ball valve 527-L-5002 
(Y-527-213)• Isolation to utility sw 316 r� 

PipirQ ITT Grinnell 
1 1/'Z"-3015-1-8 

CH-V-IX-59 1 1/2• cation Effluent second lSOI Ball vabe 527-L-5002 
Isolation to utility s .. 316 ss 
Piping ITT Grinnell 

1 112•-3015-1-8 

CH-V-IX-60 f£SER'e£D 

�-V-IX-102 2• First Isolation to MW-IT 10001 Ball valve 527-L-5002 
sw 304 ss 
Natts 
S-8501-Ll 

a.-v-IX-103 2" second Isolation to MWiT 10001 aall valve 527-L-5002 
sw 304 ss 
Natts 
S-8501-LL 

�-V-IX-104 2• F lrst Isolation to RCBT 1501 Ball valve 527-L-5002 
sw 316 ss 
ITT Grinnell 
2"-3015-1-1 

.• (Print No. ) - 7 - 3/83 

(Reset) 



TYFE, MAN.FAC� & MATERIAL VALVE Nl. � DESCRIPTI� MlE. NIJ&R SPECIFICATI� 

CH-V-IX-105 2" Second Isolation to RCST lSOf Ball Valve 527-L-5002 
sw 316 55 
m Grinnell 
2"-301S-l-l 

a.-v-LC-106 112" Olntainlllent F\lllp Discharge lOOJ# Ball valve 527-L-.5002 
(V-527-2G\) • Pressure Instru��ent sw 3� ss 

Isolation •tts 
5-8.501-LL 

a.-v-u:-101 1" Final Filter Leakoff 2001 Diaphragll valve 527-L-.5009 
(V-527-26)• Isolation ITT Grimell fig. 2471 

5W X)4 55  
Ethylene Prq)ylene Dl&P'lrag• 

tH-V-LC-108 l" Pre-Filter Leakoff 2001 Dlaphragal valve 527-L-.5009 
(V-527-27)• Isolation ITT Grimell fig. 2471 

sw X)4 55 
Ethylene Propylene Ol&P\ragm 

CH-V-LC-109 l" Train fl IX "A" 2001 Diaphragll valve 527-L-.5009 
(V-527-65)• Leakorr Isolation ITT Grimell fig. 2471 

sw X)4 55 
Ethylene Propylene Dl&P'lrag• 

a.-V-LC-110 1" Train ·fl IX •a• 2001 Olaphragll -..lve 527-L-.5009 
(V-527-66)• Leakoff Isolation ITT Grimell fig. 2471 

sw X)4 55 
Ethylene Propylene Dl&P'lrag• 

a.-v-LC-111 1" Train 11 IX •c• 2001 Olaphragll -..1ve 527-L-.5009 
(V-527-67)• Leakorr Isolation ITT Grimell fig. 2471 

sw X)4 55 
Ethylene Propylene Dl&Ptrag• 

a.-v-u:-112 1" Train 12 IX "A" 2001 Olaphragll Ya1ve 527-L-.5009 
(V-527-68)• Leakorr Isolation ITT Grimell fig. 2471 

sw X)4 55 
Ethylene Plq)ylene Dl&Plrag• 

•(Print No . )  - 8 - 3/83 
(Reset) 



TYPE, tW«.FACllRR I J!MTERIAL 
VAL� til. � DESCRIPTio. IGEL NtJIIER SPECIFICATI� 

a.-v-LC-113 1• Train 12 IX -a• 2001 DiaphraQID valve 527-l-5009 
(V-.527�9)* Leakoft Isolation ITT Grfnnell fig. 2471 

sa. 304 ss 
E�lene Propylene Ol&Jtarag• 

a.-v..U:-114 1• Train 12 IX "C" 2001 Olaphragll '-'llve .527-l-.5009 
(V-.52'1-70) • Leakott Isolation ITT Grimell fig. 2471 

SW 304 SS  
E�lene Propylene D1&Jtarag• 

a.-v-u:-115 1• cation IX "A" Leakoff 2001 Ol&l)hragll Yal ve .527-l-.5009 
(V-527-71)• Isolation ITT Grinnell Fig. 2471 

Sll :504 ss 
E�lene Propylene D1&Jtarag• 

a.-v..U:-116 1• cation IX •a• Leakoft 2001 Olaphragla '-'11 ve .527-l-.5009 
(V-.52'1-72)* Isolation ITT Grinnell Fig. 2471 

Sll :504 ss 
Ethylene Propylene Di&Jtarag• 

a.-V-l.C-117 1 112" L.eakotf IX "A• Inlet 3001 Ball Yalve .527-l-5002 
(V-.527-.57)• Isolation sw ll6 ss 

m Grinnell 
1 1/2"-�21-1-8 

0.-V-l.C-lla 1 112" Leakofr IX •a• Inlet 3001 Ball '-'11ve 527-l-.5002 
(V-.527-.58)* Isolation sw 316 ss 

m Grinnell . 
1 1/2"-�21-1-8 

0.-V-l.C-119 1 1/2" Leakoff IX "A" Clrt:let 3001 Ball valve .527-l.-.5002 
(V-.527-.59)* Isolation sw 316 ss 

ITT Grinnell 
1 1/2"-�21-l-8 

0.-V..U:-120 1 1/2" Leakoft IX -a• Mlet 3001 Ball Yal ve .527-l.-.5002 
(V-.527-60)* Isolation sw 316 ss 

ITT Grinnell 
1 1/2"-�21-1-8 

• (Print No.) - 9 - l/83 
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-� i�."t + -' .. , . .  . ' 

TYFE, MAN.F� A HAT ERIAL 
VALVE Nl. � DESCRIPTIO. taa. NlJeER SPECIFICATION 

�-v-Lc-121 1" Leakoff IX "A" Flush 3001 Ball valve 527-l-5002 
(V-527-63)• Une Isolation sw 316 55 

ITT Grlmell 
1"-3021-1-8 

�-V-l.C-122 1" Leakoff IX •a• Flush 3001 Ball valve 527-l-5002 
(V-527-64)• Une Isolation sw 316 55 

m Grinnell 
1"-�21-1-8 

�-V-l.C-121 3" Leakoff CDntainllent f\IDp Oleck 
(V-527-85)• SJction Une Alloyco Fig. 376 

�-V-LC-213 314" Leakoff IX •A• vent 3001 Ball valve 527-l.-5002 
(V-527-61)• Isolation sw 316 55 

In Grinnell 
314"-�21-1-8 

Of-V-l.C-214 314" Lealcoft IX -a• vent )001 Ball valve 527-l.-5002 
(V-527-62) • Isolation sw 316 55 

ITI Grlmell 
3/4"-3021-1-8 

�-V-l.C-130 112" LCIX "A" Effluent Pressure Ball valve 527-l.-5002 
Ga� Isolation sw n 55  

Of-V-LC-131 318" LC FUip Dlsc:tuuge PI V-steaa Globe valve 527-l.-5014 
Isolation ltd tey SSl VS6 

a.-V-l.C-D2 318" . LC PUlp Dlsc::tuuge PI Hl� v-stea Globe valve 527-L-501 . 
Fblnt Vent .Utey SSl VS6 

�-V-l.C-133 114" LCIX •A• Effluent Sample Parker OJl 
Valve Re�atlnJ Type 

a.;.v..u:-134 114" LCIX •a• Effluent Sample Parker OJI 
Valve Re�atlnJ Type 

a.-V-l.C-135 114" LC F\llp SUction Pressure Parker OJI 
Gauge Isolation RegulatirQ Type 

•(Print No.) - 10 - 3/83 
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TYF£, MAtU"ACTlRR 6 MATBUAL 
YAL\£ Nl. � OESCRIPTia. IGE. NIJIER SPECIF'ICATI£* 

O...V-LC-U6 l/4" LC RJ� Discharge Saaple Parker a:»I 
valve Regulating Type 

0.-V-LC-291 1/Z' LCIX -a• Ernuent Pressure Ball valve 527-l.-S002 
Gauge Isolat1oo sw 304 ss 

tN-V-FM-166 l/4" TraJn fl IX "A" 'lJtlet Ball vabe 
(V-527�2)* S.ple Isolation Whitey 55-4354 

a.-V-FM-167 1/4" TraJn 11 IX -a• 'lJtlet Ball valve • 

(V-527�3)* Salple Isolation Wdtey SS-4354 

�-V-ftl-168 1/4" TraJn 11 IX "C" 'lJtlet Ball valve 
(V-527�4)• S.ple Isolation Wdtey SS-4354 

tN-V-FM-169 1/4" TraJn 12 IX •A• 'lJtlet Ball valve 
(V-527�5)* Salllple Isolation tlhitey SS-4354 

�-V-ftl-170 114" TraJn 12 IX -a• 'lJtlet Ball valve 
(V-527�6)* Sample Isolation Nh!tey SS-4354 

a.-V-fiM-171 1/4" TraJn 12 IX •c• 'lJtlet Ball valve 
(V-.527�7)• Sample Isolation Whitey SS-4354 

a.-V-FM-172 l/4" cation Exchqers 'lJtlet Ball valve 
Salllple Isolation Wdtey SS-4354 

0+-V-FM-173 1/4" TraJn 11 IX •A• 'lJtlet 3-W&y Ball valve .527-l.-.5014 
( V-.527-114)* Flow Diversioo Whitey SS-43XS4 

a.-v-ftl-174 l/4" TraJn 12 IX "A" 'lJtlet 3-W&Y Ball valve .527-l.-.5014 
(V-527-115)• Flow D1 version .Utey SS-43XS4 

O...V-ftl-175 l/4" TraJn 11 IX -a• 'lJtlet J-Way Ball valve . 527-l.-5014 
(V-.527�116)* Flow Diversion Whitey SS-43XS4 

0.-V-FM-176 1/4" TraJn 12 IX -a• 'lJtlet J-Way Ball valve .527-L-.5014 
(V-527-117)• Flow Diversioo Mlitey SS-43XS4 

a.-V-FM-177 l/4• TraJn 11 IX "C" 'lJtlet J-way Ball valve 527-l.-5014 
(V-527-118)• Flow Diversioo Whitey SS-43XS4 

•(Print No. ) - 11 - 3/83 
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TYPE, tWI.FACT\HR & MATERIAL 
VALVE NO. �- DESCRlPT!a. toE. NtJ4BER SPECIFICAT!a. 

CN-V-PM-178 114" Train 12 IX "C" OJUet 3-*y Ball valve 527-l-5014 
(V-527-119)• Flow Diversion ..Utey SS....o\3XS4 

CN-V-fiM-179 114" cation Excnargers Influent 3-Nay Ball valve 527-l-5014 
(V-527-l2D)• Flow Diversion Whitey SS-43XS4 

CN-V-PM-180 l/4" cation Excti!Wlge:rs Effluent 3-Nay Ball valve 527-l-5014 
(V-527-121)• Flow Diversion ..Utey SS-43XS4 

U.-V-PM-181 114" cation Exctaarge:rs ·Influent Ball valve 527-L-5014 
(V-527-88)• Sallple Isolation W\itey SS-4354 

U.-V-fiM-183 .114" Train fl - IX •A• EFF Needle valve 527-L-S014 
(V-527-96)* s.ple lhrotUe .Utey SS-.1RS4 

CN-V-PM-184 114" Train fl - IX "8" EFF Neeale valve 527-l-5014 
(V-527-95)* SMple lhrotUe -.utey SS-lRS4 

0.-V-fM-185 1/4" Train 11 - IX "C" EFF Needle valve 527-l-�014 
{V-527-93)• SMple lhrotUe -.utey SS-.1RS4 

04-V-PM-186 114" Train 12 - IX "A" EFF Needle Valve 527-L-5014 
(V-527-94)• s.ple lhrotUe -.utey SS-1RS4 

�V-PM-187 114" Train 12 - IX -&• EFF Needle valve 527-l-5014 
(V-527-92)• S.ple lhrotUe .Utey SS-lRS4 

04-V-RI-188 1/4" Train 12 - IX "C" EFF Needle valve 527-l-S014 
(V-527-91)* s.ple lhrotUe -.utey SS-1RS4 

�V-PM-189 114" cation Exc::harQers Influsnt Needle valve 527-l-S014 
(V-527-89)• s.pl' lhrotUe ..Utey SS-.1RS4 

�V-FM-190 114" cation Exctl�ers Influent Needle valve S27-L-S014 
(V-527-90)• SMpl.e 1hrot e W\itey SS-1RS4 

CN-V-FM-191 114" Train 1162 IX's •A• Beta Angle Pattern Ball valve 527-L-5014 
(V-527-lSO)• Mn1 tor Flush stop W\itey SS-4354-A 

•(Print No. ) - 12 - ��let> 



TYPE, MKFACT\RR A MATERIAL 
W.VE. t«). � OESCRIPTia. IGEl Nli&R SPECIFICATRW 

Of-V-fM-192 114" Train flA2 IX's we• Beta Angle Pattern Ball valve 527-L-5014 
(V-527-149)• tDUtor Flush stop Whitey SS-\354-A 

Of-V-fM-19:5 114" Train flA2 IX'S "C" Beta Angle Pattern Ball valve 527-L-5014 
(V-527-148)• ttlnitor Flush stop ..Utey SS-\:354-A 

Of-V-fM-194 114" cation Exchqers Influent Angle Pattern Ball valve 527-L-5014 
(V-527-147)• Beta ttlnitor Flush stop Whitey SS-4354-A 

0"-V-fM-195 114" C8tion Exch&rQers Effluent Angle Pattern Ball vabe 527-L-5014 
(V-527-146)• Beta ttlnitor Flush stop Whitey 55-\:554-A 
a.-V-fM-196 114" Beta ttlnitor Flush Hltader Ball Valve 527-L-5014 
(V-527-14:5)• Isolation .Utey 55-\354 
0"-V-fM-197 114" Beta ttln1 tor Flush Hltader Oleck valve 
(V-527-144)• Oled< �ro SS-4C-l 

Of-V-fM-198 114" Train flA2 IX's "A" Beta Oleck valve 
(V-527-200)• ttlnitor Flush Une Oleck �ro SS-4C-l 

Of-V-fM-199 114" Train flA2 IX's "8" Beta Oledc valve 
(V-527-199)• ttlnitor Flush Une Cleek �ro SS-4C-l 

Of-V-fM-200 114" Train flA2 IX's "C" Beta Oledc valve 
(V-527-198)• tDUtor Flush Une Oleck �ro SS-4C-l 

�V-VA-201 l/4" Train fl IX •A• vent 3001 Ball Yalve 527-L-5002 
( V-527-3:5)• Isolation sw :516 ss 

ITT Grimell 
l/4"-l02:J-l-l 

CN-V-'1'-202 l/4" Train fl IX "8" vent lOOI Ball Yalve 527-L-�2 
(V-527-:54)• Isolation sw :516 ss 

ITT Grinnell · 
l/4"-l02l-l-l 

•(Print No. ) - u - l/8:5 
(Reset) 



TYPE. tWU'ACTtRR & MATauAL 
VALVE Nl. � OESCRIPT IIJII toE.. NU&R SPECIFICAT IIJII 

a.-v-FM-229 114" cation Exdlqers Influent Qledc Valw 
(V-527-197)• Beta tb'Utor Flush Une tq)ro 5S-4C-l 

Ole de 

a.-V-PM-231 1/4" Train flA IX's Hi� Level Ball valw 
S.ple Isolation W\itey 55-4354 

a.-v-fM-232 114" Train I� IX's H15ta Level Ball valve 
5alllple Isolation W\itey 55-4354 

a.-V-VA�OJ 3/4" Train 11 IX "C" vent 3001 Ball Valve 527-L-.5002 
(V-527-35)* Isolation sw 316 55 

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

0.-V-\f\-204 3/4" Train 12 IX "A" Yent 3001 Ball �1 ve 527-L-5002 
(V-527-36)* Isolation sw 316 55 

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

a.-v-VA-205 3/4" Train 12 IX •a- Yent 3001 Ball �lve 527-l.-5002 
(V-527-37)* Isolation sw 316 55 

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

0.-V-\f\-206 3/4" Train 12 IX •c- vent 3001 Ball �lve 527-l.-5002 
(V-527-38)• Isolation sw 316 ss 

m er1me11 
3/4"-3023-l-1 

0.-V-VA-207 3/4" cation IX •A• vent 3001 Ball �1 ve 527-L-5002 
(V-527-39)• Isolation sw 316 55 

ITT Grinnell 
314"-3023-l-1 

a.-v-�-208 3/4" cauon IX •a• vent 3001 Ball �1 ve 527-L-5002 
(V-527-40)• Isolation s. 316 55 

m Grinnell 
3/4"-3023-l-l 

•(Print No . )  - 14 - f183 
Reset) 



TYPE, MHE'ACT\RR 6 MATERIAL 
VAL'JE tl). � DESCRIPTIO. Min NUIIER SPECIFICAT Io. 
a.-v-vA�CB 1• Train 11 Ion Exc:hqers 3001 Ball valve 527-L-5002 
(V-527-53)* Piping Vent sw 316 ss 

ITT Grlmell 
1•-3023-l-l 

CN-V-YA-210 1• Train 12 Ion Exc:hargers 3001 Ball valve 527-L-.5002 
(V-52J-54)* P.lp� vent sw 316 ss 

ITT Grinnell 
1•-3023-l-l 

CN-V-YA-211 1• cauon IX •A• P.lplng vent 3001 Ball valve 527-L-.5002 
(V-527-55)* sw 316 ss 

m Grinnell 
1•-3023-1-1 

CN-V-VA-212 !• cauon IX •EJI' Piplng vent 3001 Ball valve 527-L-.5002 
(V-527-56)* sw ll6 ss 

ITT Grlmell 
1•-3023-l-1 

CN-V-�-215 l 112• Train ttJ. 1 IX •A• vent 22001 Two way Check 527-L-.5003 
ComecUon �ick Disconnect Col,.flliiY;I 

Hansen 112-H< 

CN-V-VA-216 1 112• Train ttJ. 1 IX •a• vent 22001 Two May Oleek 527-L-.5003 
Comectlon �ick Disconnect COI,.flllng 

Hansen 112-H< 

CN-V-VA-217 1 112• Train No. 1 IX •c- Vent 22001 Two May Oleek 527-L-.5003 
Co meet ion �ick Disconnect CoL.pllng 

Hansen 112-H< 

CN-V-VA-218 1 1/� Train ttJ. 2 IX •A• vent 22001 Two May Cleek 527-L-.5003 
Come etlan �ick Disconnect �ling 

Hansen 112-H< 

CN-V-VA-219 1 l/2• Train ttJ. 2 IX •a• vent 22001 TW�J 
·
way Cleek 527-L-.5003 

ComecUon �ick Disconnect COI.flling 
Hansen 112-tt< 

•(Print No. ) - lS - 3/83 
(Reset) 



TYPE, tWU"ACll.ftR l MATERIAL 
't'Al \'E t«). � DESCRIPTim. 10:£1.. NIJ4BER SPECIFICAT 1m. 

O...V-VA-220 1 112!" Train No. 2 IX •c• Vent 22001 Two way Oled< 527-L-5003 
Connecticn Quick OiSCOialeCt OJ'4lling 

Hansen 112-tt< 

0.-V-�-221 1 112• cation •A• vent connection 22001 Two *Y Cleek 
�ick Disconnect Ccx.pling 

527-l.-.5003 

Hansen 112-tt< 

o.-v-�-222 1 112• cation -a• Vent Connection 22001 Two *Y Cleek 
� Disconnect COI.Pl.l�G 

527-l.-.5003 

Hansen 112-H< 

o.-v-�-223 2. feed Manifold Vent Intake 3001 Ball valve 527-L-.5002 
(V-257-193)• B" 316 SS 

ITT Grinnell 
2"-J02l-l-8 

0.-V-\f\-224 '}!' Filter Manifold vent 3001 Ball Yalve 527-l.-5002 
(V-257-195)• Intake BW 316 SS 

ITT Grinnell 
2"-:JJ2l-l-8 

0.-V-VA-225 2" Tank far. Vent Isolation 1501 Ball valve 527-l.�5002 
sw 316 ss 
m GrJ.mell 
2·-301.5-1-8 

0.-V-VA-226 314• ott Gas Vent Header Drain 3001 Ball Yal ye 527-l.-5002 
BW 316 SS 
ITT Grinnell 
314•-:JJ2l-l-8 

0.-V-�-227 l/4• Vessel Vent Hose Filter 527-l.-5014 
(2D-9SG-29-008). Bypass 

c:N-V-VA-228 1o• Exhaust Header Inlet autterny 
Isolaticn Hills McCama 

15056-T-56 

•(Print No.) - 16 - 3183 
(Reset) 



\IALVE Nl. SIZE DESCRIPTI� 

0+-V-VA-231 6• Pressure Control Valve 

a.-V-VA-2)2 RESERVED 
. 

O+-V-VA�33 2. Spare 

a.-V-VA-234 RESERVED 

O+-V-VA�35 1• Feed lane Dtr Gas 
Filter Inlet Isolation 

a.-v-VA-236 1• Feed Tank Off Gas 
Filter nJUet Isolation 

a.-V-�-2)7 � Beta ta\itorlJYJ Manifold 
(V-527-123)* vent Exhaust 

Of-V-�-2J8 2. Beta ta\itoring Mu\lfold 
(V-527-122)• Vent Intake 

a.-V-VA-2)9 2• IX Manifold Yent Ellhaust 
(V-527-83)* 

•(Print No.) - 17 -

TYPE, IWU'ACT\RR l 
MlEl NlMER 

Dl�raga Actlvateo 
&Jtterfly 
�er Industries 
Ass •y No. 25 AL lllo-P 

3001 Ball valve 
BW 316 SS 
ITT Grinnell 
2•-XJ2l-l-8 

1.501 TutUne Pl� Valve 
sv 316 ss 
89731L 

l!iOI Turbine Plug valve 
BW 316 SS 
89731L 

3001 Ball valve 
BW 316 SS 
ITT Grlmell 
�-XJ21-l-8 

3001 Ball valve 
ill 316 ss 
m Grlmell 
�-XJ21-l-8 

3001 Bill valve 
BW 316 SS 
ITT Gr1nnell 
�-XJ21-l-8 

MATERIAL 
SFECIFICATI� 

527-l.-.5002 

527-l.-5002 

527-l.-5002 

3/83 
(Reset) 



VALVE NO. � DESCRIPTI� 

o.-v-vA.;z..a 2• IX Manifold Vent Intake 
(V-527-206)• 

�-V-VA.;.l.U JJa• H1 Rad Filter Sallple 
(V-527-108)• �X � Discharge Check 

to waste vent Isolation 

CN-V-VA.;.l42 2• Inteiaed.late Suple �x 
(V-527-189)• Vent Elchaust Isolation 

�-V-VA-243 2. Intellledlate s.ple �x 
(V-527-188)• Vent Inlet Isolation 

�-V-VA-244 2• H1 Rad Feed s.ple Box 
(V-527-203)• Vent Intake Une Isolation 

�-V-VA-245 1• Off-Gas �ttoll fUip 
(V-521-261)• Discharge Isolation 

CN-V-VA-246 2• H1 Rad Feed Suple Box 
(V-527-151)• Yent Elchaust Isolation 

CN-V-VA-247 1• Off-Gas �ttc:.s f\Jip Flush 
(V-527-260)• Comect1on Isolation 

CN-V-VA-248 2. H1 Rad Filter s.ple Box 
(V-527-207)• Vent Intake 

•(Print No.) - 18 -

TYFE, MAN.f'ACT\HR l 
tOE. NIJ4BER 

3001 Ball valve 
BW 316 SS 
ITT Grlmell 
2·-�-1-8 

Oleck 
�ro 
S5-4C-113 

3001 Ball valve 
BW 316 SS 
ITT Grlmell 
2•-X121-l-8 

3001 Ball �lve 
BW 316 SS 
m Grinnell 
2"-X121-l-8 

3001 Ball Yalwt 
BW 316 SS 
ITT Grinnell 
2"-�-1-8 

Ball �lve 

3001 Ball valve 
BW 316 SS 
ITT Grlmell 
2"-ml.-1-8 

Ball Yalve 
sw 304 ss 

3001 Ball Yal ve 
BW 316 SS 
ITT Grinnell 
2"-X121-l-8 

. 

.-TERIAL SF£CIFICATION 
527-L-5002 

527-L-5002 

527-L-5002 

527-L.;..5002 

527-L-.5002 

527-L-5002 

527-L-.5002 

527-L-5002 

tf:�t) 



VALVE Nl. � OESCRIPTI� 

CN-V-VA�49 2• Hi Raa Filter �e 
(V-527408)* Emx Vent Enust 

a.-v-VA-250 2• Filter Manifold Vent 
(V-527-77)* Exhaust Isolation 

a.-v-VA-251 2• Feed HBnitold Vent 
(V-527-194)• Exhaust Isolation 

a.-v-VA-252 l• Oft-Gas Emttoas fWip Flush 
Comection 0-.ec:k valw 

a.-V-'tlA-253 318• Filter Manifold &ap fWip 
Influent 0-.e c:k 

O.-V-VA�95 2• RCS Manifold Vent Intake 
(V-527�42)• 

a.-v-VA-296 � RCS Manifold Vent 
(V-527-243)• Exhaust 

a.-v-VA-335 318• R:S 9.llp fWip 01schaxge 
(V-527-252)• 0-.ec:k 

a.-V-VA-336 318• Filter Manifold Su� 
AJip 01scttaxge 0-.eck 

a.-v-vA-337 318• Filter Manifold Drain 
(V-527-128)• Une Check 

•(Print No. ) - 19 -

TYPE, MM.FACT\RR 6 
tOEl. NU4BER 

3001 Ball valve 
BW 316 SS 
ITT Gf1, tl 
�-3021-1-8 

3001 Ball Yal ve 
sw ll6 ss 
ITT Grinnell 
�-3021-l-8 

3001 Ball Yal \lie 
BW 316 SS 
ITT Grinnell 
�-3021-1-8 

Ball 0-.ec:k Yal ve 

Cleek 

3001 Ball Valve 
sw 316 ss 
ITT Gr1mell 
'1!'-301.5-1-8 

3001 Ball valve 
BW SS  
'1!'-3012-l-8 

Cleek 

0-.ec:k 

Check 
tqlro 
113 psi 

MATERIAL 
Sf£CIFICAT� 

527-L-5002 

S27-L-S002 

S27-L-S002 

527-L-5002 

3183 
(Reset) 



TVPE, tWI.FACT\RR 6 MATERIAL 
..U.\€ til. � DESCRIPTI� tDEl. Nt)&R SPECIFICATI� 

CN-V-VA-338 114• Vessel YerC Hose Needle 527-L-5014 
(20-95�-ooa>• Filter Byjms 

CN-V-VA-339 l/4• Vessel Yent Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-340 l/4• Vessel Yent Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-341 114• Vessel YerC Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-342 l/4• Vessel VerC Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-343 114• Vessel YerC Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-344 114• Vessel Vent Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-345 114• Vessel VerC Hose Needle 527-L-5014 
Filter Bypass 

CN-V-VA-346 314• vessel YerC Inlet Ball I Isolation 

•(Print No. ) - 20 - 3/83 



...U.\€ Nl. � DESCRIPTIO. 

«N-V-sA-255 J/4• Filter Influent Suple 
(V-527-7)* Inlet Isolation 

Of·V...sA-256 J/4. Filter Influent S.ple 
(V-527-8)* OJtlet Isolation 

Of-V-sA-257 J/4• Filter Effluent S.ple 
(V-527-lO)* Inlet Isolation 

Of-V-sA-258 J/4• Filter Effluent sa.ple 
(V-527-12)* OJtlet Isolation 

«N-V-SA-2.59 114• sa.ple Flask Inlet Stop 
(V-527-164)* 

Of·V-sA-260 114• S.ple Flask Flush 
(V-527-156)* 

«N-V-�-261 114• SMple Flask n..tlet Stop 
(V-527-172)* 

Of-V-sA-262 114• S.ple Flask Spi�t 
(V-527-180)* Isolation 

• (Print No. ) - 21 -

TYPE, MIN.f'AC'TtRR l 
Mia. NlMBER 

' 

JOOI Ball valve 
sw Jl6 ss 
In Grimell 
J/4•-:mJ-1-1 

JOOI Ball \alva 
sw ll6 ss 
ITT Grinnell 
J/4•-3023-1-l 

3001 Ball \alva 
sa. ll6 ss 
ITT Grinnell 
J/4•-mJ-1-1 

JOOI Ball \111 ve 
sw ll6 ss 
m Grinnell 
J14•-302J-l-l 

Angle Pattern Ball \alve 
55-4354-A 
"hltey 

Angle Pattern Ball 'ttllve 
55-4354-A 
titey 

Angle Pattern Ball Yal ve 
55-4354-A 
lilhltey 

�e Pattern Regulating 
va ve 
55-�A 
Whitey 

MATERIAL 
SPECIFICATION 

' · I 527-L-5002 

527-L-.5002 

527-L-.5002 

527-L-.5002 

527-L-5014 

527-L-5014 cation 
Ion 
f)Cc::hange 
Effluent 

�?-L-501& 

527-L-5014 

J/83 
(Reset) 



VAL\'E 00. � DESCRIPTI� 

�V-sA-263 l/4• �e Flash Inlet Stop 
(V-257-165)• 

Of-V-sA-264 
(V-527-lS7)* 

l/4• Sallple Flask Flush 

Of-V-sA-265 l/4• Sallple Flask Q.ltlet stop 
(V-527-173)• 

�V-sA-266 l/4• Salple Flask Spigot 
(V-527-181)• Isolation 

0.-V-sA-267 l/4• Salple Flask Inlet Stop 
(V-257-166)• 

Of-V-sA-268 l/4• s.ple Flask Flush 
(V-527-158)• 

Of-V-sA-269 
(V-527-174)* 

l/4• Sallple Flask Q.ltlet Stop 

0.-V-sA-270 l/4• S.ple Flask Spigot 
(C-.527-182)• Isolation 

•(Print No. ) 

TYPE, MANlf'ACT\RR 6 
JOn NlMBER 
Angle Alttern Ball Valve 
SS..354-A 
.Utey 

Angle Pattern Ball Yalve 
55-4lS4-A 
'1\ltey 

Angle Pattern Ball valve 
55-4354-A 
.Utey 

Angle Pattern Regulating 
Valve 
S5-l.JCS4..A 
Whitey 

Angle Pattern Ball valve 
55-4354-A 
'1\ltey 

Angle Pattern Ball valve 
55-4354-A 
'1\ltey 

Angle Pattern Ball -...lve 
ss-4354-A 
titey 

Angle Pattern Regulating 
valve 
S5-!KS4o-A 
.Utey 

- 22 -

HAT ERIAL 
SPECIFICATION 

527-L-5014 

5274..-5014 

5274..-5014 

5274..-5014 

5274..-5014 

5274..-5014 

5274..-.5014 

5274..-5014 

Train f2 
Exchanger 

-c• 
ernuent · 

Train 11 
Ion 
ExcNf911' 

•A• 
ernuant 

3/83 
(Reset) 



�LVE Nl. � DESCRIPTION 

Of-V-SA-271 114• SUple Flask Inlet Stop 
(V-527-167)• 

a.-v-SA-272 114• S.ple Fl�k Flush 
(V-527-l5!i)• 

a.-v-SA-27.3 114• S.ple Flask nJtlet stop 
(V-527-175)• 

0.-V-SA-274 114• Sallple Flask Spigot 
(V-527-18.3)• Isolation 

O.-V-SA475 
(V-527-168)• 

l/4• Sallple Flask Inlet Stop 

O.-V-SA476 114• S.ple Flask Flush 
(V-527-160)• 

a.-V-SA477 l/4• Sallple Flask nJtlet Stop 
(V-527-176)• 

a.-v-SA-278 l/4• S.ple Flask Spigot 
(V-527-184)• Isolation 

• (Print No. ) 

TYPE, tWU'ACT\HR 6 
toE. NueeR 

qle Pattern Ball valve 
SS-4JS4-A 
.Utey 

Angle Pattern Ball valve 
SS-4lS4-4 
.Utey 

Angle Pattern Ball valve 
SS-4354-A 
Whitey 

Angle Pattern Regulating 
Valve · 
S5-lKS4-A 
Whitey 

Angle Pattern Ball valve 
SS-4354-A 
W\ite� 

Angle Pattern Ball valve 
SS-4354-A 
tNtey 

Angle Pattern Ball Valve 
SS-4354-A 
.Utey 

Angle Pattern Regulating 
Valve 
S5-li<S4-A 
Whitey 

- 2.3 -

MATERIAL 
SPECIFICATION 

527-L-5014 

527-l.-5014 

527-l.-5014 

527-l.-5014 

527-l.-5014 

527-l.-5014 

527-l.-5014 

527-l.-5014 

Train 11 
Ion 
Exc:hlnger 

•a-
Ernuant 

Train 12 
Ion 
Exc:hl191' 

•A• 
Efnuent 

.3/8.3 
(Reset) 



VALVE Nl. � DESCRIPTI� 

�-V..sA-:279 l/4" Sample F'lask Inlet Stop 
(V-527-169)* 

�V-sA-:280 
(V-527-161)• 

114• Salaple Flask Flush 

�-V-SA-:281 114" S.ple Flask OJtlet Stop 
(V-527--177) • 

�-V..sA-:282 114• Salllple Flask Spigot 
(V-527--185) • Isolation 

0.-V..sA-283 114• Sellple F'lask Inlet stop 
(V-527--170)• 

0.-V..sA-284 114• SeiDple Flask Flush 
(V-527-162)• 

�-V..sA-285 114" Salaple Flask OJUet Stop 
(V-527-178)• 

�-V-SA-286 l/4" Salllple Flask Spigot 
(V-527--186)• Isolation 

•(Print No. ) 

TYPE, MANLFACT\HR 6 
taa NLM3ER 

Angle Pattern Ball valve 
55-4354-A 

. 

»Utey 

Angle Pattem Ball valve 
SS-4lS4-A 
.Utey 

Angle Pattem Ball valve 
SS-4lS4-A 
.Utey 

�e Pattem Regulating 
ve 

SS..li<S4-A 
.Utey 

Angle Pattem Ball valve 
SS-4lS4-4 
Whitey 

Angle Pattem Ball valve 
SS-4354-A 
Whitey 

Angle Pattem Ball valve 
55-4354-A 
Whitey 

Angle Pattem Regulating 
Valve 
S5-11<S4-A 
Whitey 

- 24 -

MATERIAL 
SPECIFICATION 

527-L-5014 

5274.-5014 

5274.-5014 

5274.-5014 
' 

5274.-5014 

5274.-5014 

5274.-5014 

5274.-5014 

Train 12 
Ion 
Exchanger 

-a• 
Effiuent 

Train fl 
Ion 
Exchanger 

-c• 
Effiuent 

3/83 
(Reset) 



. , TYPE, MAN.f'ACllftR I MATERIAL 
VALVE t«l. � DESCRIPTI� IGEl. NIJ4BER ' •  SPECIFICATION 

a.-V-SA487 l/4• Removable Sa�e Cylinder Ball valve 527-L-5014 
(V-527-155)• Inlet Isolation 55-4)54 

W\itey 

a.-V-SA488 114• Aealovable Salllple Cylinder 
lnlet stq) 

Angle Pattem Sbrtorr valve 
5S-16DI044-f4-A 

527-l.-5014 

�tey 

a...v-SA-289 114• Realovable Slllple Cylinder Angle Pattern sootorr valve 527-l.-5014 
tkltlet Stq) 5S-1601044-f4-A 

�tey 

a...v-SA-290 114• Relaovable Sallple Cylinder Ball valve 527-l.-5014 
(V-527-1.90)• tlltlet Isolation 55-4)54 

'1\itey 

0.-V-SA-292 114• s.ple flask flushing Ball valve 527-l.-5014 
(V-527-154)• Header Stq) 55-4354 

'1\itey 

a...v-SA-293 114• S.ple flask flushing O'leck 527-l.-5014 
(V-527-153)• Header �ro 

S5-4C-l 

a.-v-SA-294 114• s.ple flask flushing Ball valve 527-l.-5014 
(V-527-152)* comectlon Isolation 55-4)54 

Whitey 

a.-v-SA-303 )/4• IX Train Influent Sample 3001 Ball valve 527-l.-5002 
(V-527-41)• Isolation sw )16 ss 

)/4.·3023-1-1 

a.-v-SA-304 112• Filter Influent Salple Ball valve 527-L-5014 
(V-527-98)• Clltlet Stq) "h!tey 

5S-4Sf8 

Of·V-SA-]05 112• Filter Influent Sample Ball valve 527�-5014 
(V-527-99)* Inlet Stq) Whitey 

S�Sf8 
. 

•(Print No. ) - 25 - ���t) 



TYPE, MAtU'AC� A MATERIAL 
VAL� til. Sll£ OESCRIPTI()II tOE. NlJ4BER SPECIFICATI()II 

Of-V-sA..,306 318• Filter Effluent Salllple Ball valve 527-L-.5014 
(V-.527-104)* Inlet stql Wlitey 

SS44F6 

Of-V-SA-307 3/8• Filter Effluent Salple Ball valve ' 527-L-S014 
(V-.527-103)* �tlet stql Wlitey 

ss-.r6 

CN-V-SA-:308 112• Leakoff IX •ers Influent 3001 Ball valve S27-L-.5002 
(V-2S7-86)* SUpl.e Spigot BW ll6 SS 

ITT GrJmell 
li�-::Jl2l-l-8 

CN-V-SA-309 112• Leakoff IX'ers Effluent 3001 Ball valve 
(V-S27-87)* SUple Spigot 5)1 ll6 ss 

ITT Grinnell 
li�-::Jl2l-l-8 

�-V-SA-310 3/8• Hi Rad Feed Influent Ball valve 
(V-S27-ll0)• SUpl.e Stql .Utey 

ss-.w'6 

�-V-SA-lll 3/8• Hi Rad Feed Influent Ball valve 
(V-.527-109)* SUiple stql Wlitey 

55-44f'6 

�-V-SA-312 3/8• Hi R8d Feed s.ple Ball valve 
(V-527-111)* Spigot .Utey 

ss-.w'6 

Of-V-SA-313 3/4• Ott Gas s.ple Syste• Ball valve 
Influent Isolation .Utey 

�12 

Of-V-SA-314 3/4• Off GIU Slaple Syste. Ball valve 
Efflu.1t Isolation .Utey 

S5-65fl2 

Of-V-SA-31.5 3/8· Off Gas s.pler Grab s.ple Ball valve 
Isolation Powll 

•(Print No. ) 
4026-TSE 
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TYPE, .wt.f'ACT\HR A MATERIAL 
"'LVE P«l. .mg, �Plio. , ,  tQa NU&R SPECIFICATION 
a.-.V-SA-316 318• ott c.s SUpler Grab Slllple Bill valve 

By pus PcMll 
.a26-TSE 

a.-.v-SA-317 3/8• orr Gu s.pler Grab Ball valve 
SUple Isolation Powll 

4026-TSE 

a.-.v-SA-318 u•• cation IX •ers Influent Angle Pattern Ball Val w 
(V-527-171)• Sallple Flask Inlet StC¥) W\itey 

SS..�A 
Ot-V-sA-319 l/4• cation IX 'ers Influent Angle Pattern Ball Valve 
(V-521-163)• •.' SUple Flask FlUih StC¥) titey 

55-4354-A 

a.-.V-sA--320 u•• cation xx•ers Influent ::ft• Pattern Ball valve 
(V-521-179)• S.llple flllk �Uet stC¥) tey 

SS-4354-A 

t:H-V-sA-321 114• cation IX'ers Influent Angle Pattem Regulating 
(V-,21-187)• =· f'lllk Spigot valve 

Uon "h.ltey 
55-11<54-A 

Of-V· SA-322 3/8• orr-cu S.pler filter Ball Yalw 
Inlet Powll 

G6-TSE· 

CH-V-SA-323 l/4• Train flA A 2A IX Hi Aid Pancer a»I 
SUple Algulating Type val ver 

Of-V-sA-324 RESE.R\€0 
a.-.V-sA-325 , .. 1/'Z' fil tar Influent SUple Bill Yalw 
(V-527-101)• Mini told \tint llolation W\itey 

55-4,.8 

a.-.v-SA-326 3/8• Filter Effluent S.ple Bill vaJ. ve 
(V•527·106)• Mlnifold Vtnt Isolation .Utey 

SS..Y8 

•(Print No.) - 27 - l�let) . 



TYPE • MAN.f'ACT\I£R A 
" 

MATERIAL 
VAL\€ Nl. � DESCRIPTI� MOCEL NIJ4BER SPECJFICATU»> 

C)I..V-SA-327 )18• Off cas SUpler Fresh A1r Ball valve 
(V-527-201)• Purge Powell 

4026-lSE 
o.-v-SA-328 112" Filter Influent Saaple, S.lng a. de val w 
(V-527-102)• SUple Urlt Vent O'ledc Alloy co 

Fig. )70 

�-V-SA-329 )/8• Fllter Effluent Saaple, C. de 
(V-527-107)• SMple Urlt Vent O'ledc 
C)I..V-sA-3 )() 3/8. Fil tar Influent SUple Ball 527-l-5002 
(V-527-100)• Spigot 

�-V-SA-331 318• Filter Effluent Seiple Ball 527-l-5002 
(V-527-105)• Spigot 

CH-V-SA-332 318• Hi Raa Feed Salple Manifold Ball 527-l-5002 
(V-527-112)• 'e11tnt Isolation 

C)I..V-sA-333 3/8· Hi Raa Feed Sallple Manifold Ole de •: 
(V-527-113)• vent Check 

C)I..V ..Qf-3 38 1/� Flush Une Inlet Isolation Glebe 
(V-527-227)• 

C)I..V-Qf-339 1/� Flush Urlt Inlet AJto Solenoid 
Isolation 

Of-V-l*-340 1/� Flush Une Inlet Pressure Ball 527-L-5002 
(V-527-231)• Inst�t Isolation 

C)I..V-Of-341 1/� Flush Urlt Inlet St� Sall 527-l-5002 
( V-527-:z28)* 

C)I..V..Qf-342 1/� Flush Urlt Inlet Oledc 200# O'ledc Valve 
(V-527-229)• Powell 1847 

C)I..V-Qf-3.0 1/� Oewaterirg Air Control 3001 Globe 
(V-527-31)• valw ss 

Alloyco 22lo-A 

•(Print No.) - 28 - 3/83 
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. TYPE, tW«.FACT\RR 6 MATERIAL 
VAL\£ Nl. SIZE DESCRIPTI()I NX£1.. NIJ&R SfECIFICATION 

a.-v..ow-344 1/Z" Dewaterirg Air Pressure Ball valve 
(V-527-230)* Instrument Isolation Threaded 316 SS 

ITT Crimell 
11�-3025-l-1 

�-V-DW-345 112" Dewatering Air Stop Ball valve 
(V-527-221)• Valve Threaded 316 55 

112"-3025-l-1 

�-V-DW-346 112" Dewatering Air Cleek 3001 Cleek valve 
(V-527-222) * Po-.ell 1847 

�-V-OW-347 112" IX Dewatering Air Inlet lSOI Ball Valve 
(V-527-223)* Stql 8W 316 55 

ITT Grlmell 
11�-3013-1-1 

�-V-DW-348 3/4" IX Dewatering outlet 1501 Ball valve 
(V-527-225)* Stql 8W 316 55 . 

ITT Grinnell 
3/4"-3013-1-1 

�-V-DW-349 112" filter vessel Dewatering lSOI Ball Valve 
(V-527-224)* Air Inlet Stql BW 316 55 

ITT Grimell 
11�-3013-1-1 

�-V-DW-350 3/4" filter vessel Dewatering lSOI Ball valve 
(V-527-226)* OUtlet Stql BW 316 55 

ITT Grimell 
3/4"-3013-1-1 

�-v-�-351 1 112" IX vessel Inlet Quick 22001 Two way Check 527-L-5003 
Disconnect Quick Disconnect 

Hansen 112-H< 

�-v-�-352 1 112" IX vessel OUtlet Quick 22001 Two Way ct'eck 527-L-5003 
Disconnect Quick Disconnect 

Hansen 112-H< 
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TYPE, f.WU'ACT\HR & MATERIAL 
VALVE Nl. � DESCRIPTI� lOR. NueER SPECIFICATION 

�-V-DW-353 1 l/2" Filter vessel Inlet 22001 Two Way Cleek 527-L-5003 
QJ.ick Discomect QJ.ick Discomect 

Hansen 112-H< 

�-V-DW-354 1 1/2• Filter vessel Outlet 22001 Two way Cleek 527-l-5003 
�1ck Disconnect �ick Disconnect 

Hansen 112-H< 

�-V-Df-355 1• DenlJ.n -.ter �ply (SS) Globe valve 
5500W 1»4¥9 OSH23 
Dresser Harcock 

�-V-DW-356 J/4• Service Air �ply (CS) Globe valve 
Dresser Han::ock 
5.501lf 

�-V-DW-357 l• Oealln. -.ter �ply (SS) Cleek valve 
Alloyco 374 

�-v-at-358 l• DeiRln. water utility Pipirg Globe Valve 
Isolation La dish 

7271-ol07-l0 

�-V-01-359 1• Oealin. Water utility Ball Valve 
(V-527-239)* Station fl Isolation Watts 

S8.50Q.L 

�-V-DW-360 J/4• Oelllin. Water utility Ball valve 
(V-527-241)* Station 12 Isolation watts 

S8500.L 

�-V-DW-361 1• Oealln. -.ter utility Ball valve 
(V-527-238)* Station 13 Isolation Watts 

S8.50a.L 

�-V-Df-362 2• Oemin. Water utility 300# Ball Valve 
(V-527-212)* Piping Isolation 316 ss 

ITT Grinnell 
2"-3015-l-8 
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TYPE, MANE' AC1'\RR l HAT ERIAL 
VALVE Nl. SIZE DESCRIPTI� MOOEL NU4BER •' SPECIFICATION 

CH-V-OW-363 3/4" Dera!n. Niter utility Ball Valve 
(V-527-240)* Piping Isolation watts 

S8.50Cl.L 

a.-v-OW-J64 114" Dewatering Station Tool Ball Valve 
Vent Pressure Gage Whitey 
Isolation SS-4354 

CN-V-CW-365 114" Dewatering Station Ball valve 
Tool Vent valve �tey 

SS-4354 

CN-V-OW-366 3/4" Service Air �ply Globe Valve 
First Isolation to 
Air Manifold 

CH-V-OW-367 3/4" Service Air SOS Pipirt;J Globe Valve 
Isolation 

CH-V-OW-368 3/4" Air �ply at Filter Brass Globe Valve 
(V-527-232)* Mlnlfold Crane 229C 

CN-V-OW-369 1/� Air �ply at Hose Reel Brass Globe valve 
(V-527-237) Crane 22SlC 

CH-V-OW-370 1/� Air �ply at Oewaterirt;J Brass Globe Valve 
(V-527-236)* station Crane 229C 

CH-V-DW-371 1/� Air St.pply at IX Manifold Brass Globe Valve 
Crane 22SlC 

CN-V-OW-372 1" Oeraln. water Isolation 150# Tutline Plug Valve 
to 50S tt3del 89731L 

a.-v-ow-373 3/4" Plant Service Air Supply Check 
Oled< to SOS 

CH-V-OW-374 3/4" Service Air �ply 
Solenoid Isolation 

Globe Valve 

to Air Isolation 

• <Print tc. > - 31 - l/83 
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TYPE, tWU'ACTlHR & MATERIAL 
VALVE NO. � DESCRIPT1(»4 .0:U NIJ4BER SPECIFICATU»>I 

�V-DW-375 3/". Plant Service Air 3001 cast Bronze 
54lply Cleek to sos 48721<5 

McMaster carr 

�-V-Df-376 Air �eration ot sos J-W&y Ball Valve 
Handlirll Tools 

�V-DW-377 3/4. Air Manifold Connection fl 
Isolation 

�V-DW-378 3/4• Air Manifold Connection 12 
Isolation 

�V-DW-379 3/4. Air Mani told Comection 13 
Isolation 

�V-DW-380 3/4• !Ur Manifold Connection 14 
Isolation 

�V-DW-381 3/4. Air Manifold Connection 15 
Isolation 

CN-V-DW-467 1/4• Inlet to Salllple Boab s.s . .Utey Needle 
valve SS2ms4 

�-V-DW-468 1/4• Sllaple Ebltl Bypass S.S. Whitey Needle 
Valve 55� 

�-V-Df-469 114• OJtlet fl'OIII Sample Bomb s.s. Whitey Needle 
Valve 55� 

CN-V-Df-470 114· Sample SysteJD Isolation s.s. Whitey Needle 
Valve 55� 

CN-V-Df-471 114• Sllaple lbDb Inlet s.s. Whitey Shut ott 
Valve 140104455 

�-V-Df-472 1/4• sample Bomb �let s.s. Whitey soot ott 
valve l401044SS 
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VALVE Nl. � DESCRIPTia. 
�-V-RC-360 1• RCS Manifold Influent 
(V-527-262)* Isolation 

�-V-RC-361 1• RCS Manifold Influent 
(V-527-251)• OleO< 

�-V-RC-362 1• Dual Flow Operation 
(V-527-263)* Isolation 

�-V-RC-363 1• Filter Manifold RCS 
(V-527-247) • �ply Step 

•(Print No. ) 

TYFE, �ACTU'£R l: tGa NlJ48ER 

3001 Ball Valve 
sw 316 55 
ITT Grimell 
1•-3023-l-1 

1501 SWing Cleek Valve 
BW 316 55 

3001 Ball valve 
sw 316 55 
m Grinnell 
1•-3023-l-1 

3001 Ball valve 
sw 316 55 
ITT Grinnell 
1•-3023-l-1 

- 33 -

MATERIIl. 
SPECIFICATION 

527-l.-5002 

527-l.-5002 

527-l.-5002 
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VAL't£ NU. SIZE 

CN-V-RC-364 · l" 
(V-.527-244)* 

CN-V-R:-365 l" 
(V-527-253)* 

CN-V-R:-366 1" 
(V-527-264)* 

CN-V-R:-367 1" 
(V-527-265)* 

04-V-R:-368 1" 
(V-527-250) * 

04-V-R:-369 1" 
(V-527-245)* 

04-V-R:-370 1" 
(V-527-249)• 

04-V-R:-371 1" 
(V-527-255)* 

04-V-R:-372 1" 
(V-527-248)* 

CN-V-RC-373 1" 
(V-527-254)* 

•(Print No. ) 

DESCRIPTI� 

RCS Manifold Influent 
"Tie-In" COnnection 
Isolation 

RCS Manifold Influent 
"Tie-In" COmection Oleek 

Filter Bypass Line 
Isolation 

RCS Return From Filter 
Manifold 

RCS Return From Filter 
Manifold 

Ion Exchar98 Manifold 
RCS Influent Throttle 

RCS Manifold Effluent 
Isolation 

RCS Manifold Effluent 
Cleek 

RCS Man! fold Ion Exchange 
Return Stq> 

RCS Manifold Filter 

TYPE, MAN.FACTU£R & 
Ma£L Nl.MIER 

3001 Ball Valve 
sw 316 ss 
ITI Grinnell 
1"-302}-1-1 

1501 Swi� Oleek Valve 
sw 316 ss 

3001 Ball valve 
sw 316 ss 
ITT Grinnell 
1"-302}-l-1 

3001 Ball Valve 
sw 316 ss 
ITT Grinnell 
1"-302}-1-1 

1501 Swi� Oleek Valve 
BW 316 SS 

2001 Di&Plragaa Valve 
SW 304 SS  
ITT Grinnell Fig. �71 
Et�lene Propylene DiaP'Iragm 

3001 Ball Valve 
sw 316 ss 
ITT Grinnell 
1"-302}-1-1 

1.501 Swing Cleek Valve 
BW 316 SS 

3001 Ball Valve 
sw 316 ss . 
ITT Grimel1 
1"-302}-1-1 

1501 Swing Oleek Valve 
Return "Tie-In" Flange Cleek BW 316 ss 

- 34 -

ttATENIAL 
SPECIFICATION 

527-L-S002 

527-L-5002 

527-L-5009 

527-L-5002 

. 527-L-5002 

(�t) 



TYfE, .wt.f'ACTU£R 6: MATERIAL 
�LVE NJ. � DESCRIPTIO. t«Xa. Nl.t&R SPECIFICATION 

CN-V-RC-374 1• RCS Manifold Filter Return 3001 Ball valve 527-L-.5002 
(V-527-246)• •ue-1n• Flar.ge Isolation sw 316 55 

ITT Grimell 
l•-XJ2J-l-l 

CN-V-R:-375 1• RCS Manifold IX Return 1501 Swl� Cleek Valve 
(V-527-269)• •Tie-In• Flange Cleek BW 316 55 

CN-V-R:-376 1• RCS Manifold IX Return 3001 Ball Valve 527-l-.5002 
(V-527-268)• •ne-In• Fl�e Isolation sw 316 55 

m Grinnell 
l•-XJ2J-l-l 

Of-\'-R:-377 3/8• RCS Manifold Flush Ball Yalve 
& Drain Isolation 55-4356 

Whitey 

Of-V-Ff"-61 1 112• POst Filter Inlet 3001 Ball Valve 
Isolation BW 316 55 

ITT Grimell 
1 11�-3021-1-8 

CN-V-Ff"�2 1 112• POst Filter Outlet First 3001 Ball valve 
Isolation to Monitor Tari< BW 316 55 

ITT Grinnell 
1 11�-3021-1-8 

0f-V-Ff"�J J/4• POst Filter CP Instruaent 15001 sw velan Globe Valve 
Isolation . C/N 374 8 

�-V-Ff"�4 3/4• POst Filter CP Instrulent lSOOI SW Yelan Globe valve 
Isolation C/N 374 B 

�-V-Ff"�S 3/4• Post Filter Process Drain · lSOI Ball valve 
Isolation sw 316 55 

ITT Grinnell 
J/4•-3015-1-8 

�-V-Ff"�6 3/4• Post Filter vent First lSOI Ball Yal ve 
Isolation sw 316 55 

ITT Grinnell 
3/4•-3015-l-8 

*(Print No. ) - JS - 3/83 
(Reset) 



TYPE, IWU'AC'TlRR c\: MATERIAL 
VALVE Nl. � DESCRIPTION MlE.. NLJ4BER SPECIFICATILW 

o-1-V-ff' -67 3/4• Post Filter Yent Second 1501 Ball Valve 
Isolation sw 316 ss 

ITT Grimell 
3/4•-3015-1-8 

CN-V-FF� 1 1/2• Post Filter llJUet Second 1501 Ball val Ye 
(V-527-270)• Isolation to Monitor Tali< sw 315 ss 

ITT Grimell 
1 112"-3015-l-8 

CN-V-FF-69 1 112• Post Filter Effluent 3001 Ball Yal w 
to Turbine Flow Meter BW 316 SS 

ITT Grinnell 
1 112"-3021-1-8 

CN-V-FF-70 1 112• FOst Filter Effluent from 3001 Ball val \18 
Turbine Flow Meter BW 316 SS 

ITT GrJmell 
1 112"-�21-1-8 

CN-V-FF-71 1 112• Post Filter Effluent 3001 Ball val \18 
Turbine Flow Meter Bypass BW 316 SS 

ITT Grimell 
l 11�-3021-1-8 

CN-V-FF-12 1• Post Filter Flush Tufllne Plug val Ye 
Isolation 897� 

CN-V-FF-73 112• Post Filter Efnuent to 112• MPT vacu.. Bxeaker 
Monitor Talics Vacu. McMaster carr 
Breaker C/N 48171<4 

�V-ff'-74 l/2" Post Filter Atmospheric Ball Valve 
Yent � 

'lUtey 

S05-V-002A 1 11� tulitor Tank •A• 1501 Ball val Y8 
Isolation Valve sw 316 ss 

m GrJmell 
l 112"-3015-l-1 

•(Print No. ) - 36 - 3/83 
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TYFE, MAN.FACTU£R 1: MATERIAL 
VALVE Nl. SIZE DESCRIPTION tOE. NLMIER SPECIFICATION 

SOS-V..002i 1 liZ" ltlnitor Tar1< -a• 1501 Hall valve 
Isolation valve sw 316 ss 

ITT Grinnell 
1 112"-3015-1-1 

505-V-003 2• M:x'litor T&n<s Q.atlet Ctoss 1501 Ball valve 
Comect valve sw 316 ss 

ITT Grinnell 
Z"-:JOls-1-1 

505-V-004A 2• M:x'litor PUlp lA SUction 1501 Ball Yalve 
sw 316 ss 
ITT Grinnell 
2"-3015-1-1 

505-V.00.\8 2. M:x'litor PUlp l8 9Jction 1501 Ball Yal w 
sw 316 ss 
ITT Grinnell 
2"-:JOls-1-1 

SDS-V-OOSA 3/4• M:x'litor FU:;p lA SUction 1501 Ball valve 
Instru� Isolation sw 316 ss 

ITT Grinnell 
)/4·-3015-1-1 

505-V-OOSB 3/4. M:x'litor Pullp l8 9Jction 1501 Ball Yal ve 
Instru111ent Isolation sw 316 ss 

ITT Grinnell 
3/4•-3015-1-1 

505-V-006A 3/4• M:>nitor PUlp lA Discharge 1501 Ball valve 
Instru111ent Isolation sw 316 ss 

ITT Grinnell 
314•-3015-1-1 

505-V-0068 3/4. M:x'litor Pulp l8 Discharge 1501 Ball valve 
Instrument Isolation sw 316 ss 

ITT Grinnell 
314•-3015-1-1 

SD5-V-007A 2. M:Jnitor � lA Discharge Oleck valve 
Oleck valve Lacllsh 

526l-0607-20A 

•(Print No. ) - 37 - 3183 
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VALVE til. � OESCRIPTI� 

SDS-V..Q078 2• Monitor f\Jq) lB Discharge 
Oleck valve 

505-V-OOSA 2• IO'Iitor fUip lA Discharge 
Valw 

505-V-OOfS 2• IO'Iitor � lB Discharge 
Valw 

505-V-009A 1• IGlitor � lA Saaple 
Isolation valve 

505-V-OOSB 1• IO'Iitor � lB Sample 
Isolation \'al...e 

505-V-OlOA 3/4• IO'Iitor � lA S.ple 
valw 

505-V-0100 3/4• IO'Iitor � lB Sallple 
Vabe 

505-V�ll 1 112• IO'Iitor Tanks Discharge 
Cross Comect 

505-V-Ol2A 1 11� IOlltor Tank •A• 
Recirc. O'led< Valve 

• (Print No. ) 

TYPE, MAN.f'� & 
f«XE1.. NlJ&R 

O'led< Val...e 
Lad ish 
526l..Q607-2M 

1501 Ball valve 
sw 316 ss 
ITT Grimell 
�-3015-l-1 

1501 Ball Yalw 
sw 316 ss 
m Grinnell 
�-3015-1-1 

1501 Ball valve 
sw 316 ss 
ITT Grinnell 
1•-3015-l-1 

1501 Ball val w 
sw 316 ss 
ITT Grinnel l  
1•-3015-1-1 

Globe valve 
La dish 
7271..0714-07 

Globe valve 
La dish 
7271-0714-07 

1501 Ball val w 
sw 316 ss 
ITT Grinnell 
1 11�-3015-1-1 

Oleck valve 
La dish 
520l..Q607-l5A 

- 38 -
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SPECIFICAT!o. 
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TYPE, J!WU'AC'TtRR A MATERIAL 
'JAL\IE m. � OESCRIPTI� tOE.. NU4BER SPECIFICATION 

SOS-V..Ol2B 1 li'J!f tt>ni tor Tali< -e• Recirc. Cleek Valve 
Cleek valve lad.lsh 

5201..0607-lSA 

sos-v� 1 l/2• .a.itor Tank •A• Recite. 1501 Ball Valve 
sw )16 ss 
ITT Grinnell 
1 11'J!f-)01S-l-l 

SOS-V-ol)B 1 112• tolitor Tank •a- Recirc. 1501 Ball Valve 
sw )16 ss 
ITT Grinnell 
1 112"-)015-1-1 

S05-V..Ol4 2" .a.1tor � Discharge to 1.501 Ball valve 
Epicor sw )16 ss 

ITT Grinnell 
2"-:JOls-l-1 

sos-v�e 2. .a.itor F\lllp Discharge to 1501 Ball valve 
PWST, Secord Isolation sw )16 ss 
valve ITT Grinnell 

2•-)01.5-1-1 

S05-V-2:JA )/4• .a.itor Tank •A•, Level l.5DI Ban 'JqJ, ve 
Indication valve s. )16 ::iS 

IT;" t;:lnnell 
)/4•-)015-1-1 

SOS-V-238 )/4• .a.itor Tank -a•, Level 1501 Ball valve 
Indication valve sw )16 ss 

ITT Grimell 
)/4•-)015-1-1 

S05-V.{)24A 1 112• .a.1tor Tank •A• Drain 1501 Ball valve 
First Isolation Valve sw )16 ss 

ITT Grinnell 
1 112"-)015-1-1 

•(Print No.) - )9 - )/8) 
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TYFE, MAttFACT\IER 4: MATERIAL 
"'L\£ tll. � DESCRIPTI� Ml£1. Nlt4BER SPECIFICAT� 

SDS-V-Q21B 1 1/'J!' ttln1 tar lark "8• Drain 1501 Ball Va1\1! 
first Isolation valve sw 316 ss 

ITT Grimell 
1 l/2"-3015-1-1 

S05-V.{)25A l l/2• Monitor Tank •A• Inlet lSOI Ball val \1! 
sw 316 ss 
ITT Grinnell 
1 1/2•-3015-l-l 

505-V-{)258 l 112" Monitor Tank •a• Inlet lSOI Ball valve 
sw 316 ss 
ITT Grinnell 
l l/'J!'-3015-l-l 

S05-V..a26A 2• Monitor Tank •A• Inlet lSOI Ball valve 
s" 316 ss 
m Grinnell 
2"-3015-1-1 

505-V-{)268 2• Monitor Tank "8• Outlet lSOI Ball valve 
sw 316 ss 
ITT Grinnell 
2"-3015-l-1 

sos-v..ma 2• Monitor P\JIIp Discharge Oleck valve 
to Epicor Oleck Valve La dish 

526l-0607-20A 

505-V-{)31 2" Monitor P\JIIp Discharge Oleck valve 
to RfST Oled< Valve Laaish 

526l-0607-20A 

S05-V.{)32 2• Monitor Taric Oeain. Nater 1.501 Ball valve 
Isolation � 316 ss 

ITT Grinnell 
2•-301S-1-1 
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TYPE, MAti.FAC� c\ MATERIAL 
YALVE t«l. � DESCRIPTION � NlJ48ER SPECIFICATION 

SO>V..Q33 2• Monitor Tari< De min. We ter Oled< Valve 
Sl.pply Cleek Valve Ladish 

526l-o607-2m 

SD5-V..Q34A 1 l/2• tulitor Tank •A• Drain 1501 Ball Valve 
Second IsolaUoo valve sw 316 ss 

ITT Grinnell 
1 11�-3015-1 1 

SOS-V.Q348 1 l/2" Monitor Tank •a• Drain 1501 Ball Valve 
Second Isolatioo Valve sw 316 ss 

ITT Grinnell 
1 11�-3015-1-1 

SD5-V.Q36 )Ill.• Mlnitor fUll) Discharge l.SOI Globe Valve 
Header vent Lad.lsh 7271 

SD5-V-037 )/II.• Mlnitor fUip Discharge lSOI Globe Valve 
Header Vent Lad.lsh 7271 

SD5-V.Q38 1• Mlnitor � Discharge 1501 Globe Valve 
Header Drain LaoiSh 7271 

SD5-V.Q39 2• Mlnitor � Discharge 1.501 Ball valve 
to AIST First Isolation sw 316 ss 

ITT Grinnell 
2"-3015-1-1 

sos-v-oso 2• Mlnitor � Discharge 1501 Cleek Valve 
to Feed Standpipe! Oleck sw 316 ss 
Valve Alloyco Fig. 370 

Sl&-V..Q51 1• Monitor f\1.., DiSCharge to . 1501 Ball Valve 
Feed S�ipe First sw 316 ss 
IsolaUoo valve ITT Grimell 

1•-3015-1-1 

SD5-V..Q52 1• Mlnitor AJDp Discharge to lsot Ball valve 
Feed Statq)ipe Second sw 316 ss 
Isolation Valve ITT Grinnell 

1·-3015-1-1 

•(Print No. ) - 41 - O{llet) 



VA�...VE NO. SIZE DESCRIPTI� 

SllS-V-'l53 1• Monitor Tali< Discharge 
to Feed �ipe Cleek 

· valve 

SUS-V-{)54 1 liZ" MJnitor Tali< System 
DrainUne Isolation 

505-V-OSSA 3/4• MJnitor Tank lA Sallple 
Flush valve 

sos-v.ossa 314• MJnitor Tank f\lllp lB 
SeiPle Flush Valve 

SD5-V-o56 2• MJnitor Tank f\lllp 
Discharge to PWST 
Isolation 

SDS-V-{)57 2• Monitor Tali< f\Jq) Discharge 
Discharge to Epicor 11 
Isolation 

SDS-S-lA Z" Strainer, MJnitor Tank PUap 
SDS-P-lA suction 

505-5-lB 2• Strainer, Mlnitor Tank fUDp 
SDS-P-lB SUction 

*(Print No.) 

TYPE, MAN.f'AC� l 
tan NlJ4BER . 

Oled< valw 

lSOI Ball Val w 
sw 316 ss 
ITT Grimell 
1 1/Z"-3015-1-8 

3001 Ball valve 
sw 316 ss 
ITT GrJmell 
3/4•-3013-l-8 

3001 Ball valve 
sw 316 ss 
ITT Grimell 
3/4•-3013-1-8 

Ball valve 
ITT Grimell 

Ball Valve 
In Grimell 

Wye Type Strainer 
316 ss 
ltJeller stea�� Specialty eo. 
Wye Type Strainer 
316 ss 
M.Jeller steaa Specialty eo. 
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�ndix No. 16 

to 
sutlllerged Dem1nera11zer System 

System Design Description 

Title 

Uner Recomb1ner and 

Vacuum outgassing System 
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1.0 INTROOLCTION 

1.1  Systea Functions 

The lMI VacWI et�tgassing and Drying is a teq:�orary system desipd 

to vacuua pulp water, air, or other gas contained within spent SOS 

vessels after bulk dewatering is accOIIIPlished. The water will be 

reaaoved in older to retal'd the production of t?jdrogen and oxygen 

gas due to radiolysis. 

1.2 References 

1.2.1 catalyst Recombiner and Vacuum Outgassing System Safety 

Evaluation 

1.2.2 SDS System Description 

1.2.3 SOS TER 

1.2.4 lMI-2 Recovery QA Plan 

1.3 SUmmary Description of the System 

The TMI Vacuun Outgassing and Drying System is a tenporary system 

located on the southwest comer or the new fuel storage pit cover 

(SOS �erators platform) . This system is classified as I .r.s. and 

is desigled to remove water from an SOS spent liner by vacuun 

punping causing the water to come oft as vapor. Tte vacUU!I system 

discharges into the 50S offgas system. 

The Vacuum OUtgassing and Drying system consists or a two stage 

vane type vacuum compressor rated at lOSCFM with a suction filter 

for c�turing particulate and an after filter for removing oil from 

the punp discharge. A knockout drllll located &.pstream of the 

suction filter protects the punp from slugs or water. 

- 1 -
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A diaphr�g�� type SMPling pu111p is supplied for gas �ling the SDS 
liners. All this equiplent including the 1ntercomecting piping is 
assellbled on a skid .tllch 11easures 16" wide x 48" long x 65" hi�. 
SOS vessel interface will be accaaplished using a long handle tool 
whlch connects to a Hansen fitting on the 50S vessel located in the 
Dewatering station. The tool is then connected to a flex hose then 
to the vaCUUI system piping. A six nipple manifold piped to the 
vacuum system is located on the west side of the �· fuel pool for 
pu�ing vessels located in storage. 

1.4 · System Performance Characteristics 

The vaClUII system is capable of generating an ultimate vacuum of 
0.1 mm Hg absolute or better when operating with room temperature 
suction consisting or nitrogen, air, or water vapors, or a 
COIIbination or these gases while discharge pressure is held at + 1 
psig. 

The conpressor is capable or contiooous rocm teaperature qJeration 
at 10 to 20 mm 1-tJ with pure water vapor as the suction, and with a 
ballast flow of less than 2 CfM or dry air to protect the puap from 
moisture contamination or the ll.brication syste�a. The VBC\UII 

system contains a knockout dru• with level indication in order to 
protect the V8CUliD pu11p fro111 slugs of water. On a high level 
alam, the COIIIPressor is cut orr auta.tically. Suction flow is 
filtered to re�ove particulate Mtter 0.2 llicrons or larger fl'OIII 
the stream. Discharge fro• the pu111p is filtered to assure that oil 
vapors or water globules will not enter and contM!nate the so:; 
ortgas systs. A �teanS of SMPle taking is provided via a 511811 
5811ple punp and re1110vable S811ple cyclinder. 50S vessels can be 
backfilled with argon or nitrogen for �e taking or other 
operations. 

March , 1983 
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1.5 Sxste. ArrarJP!nt and Interfaces 

Thlt TMI VBCI.Ila �tg&ssi11J and Oryi11J Systell is located on the 

,.7'-6• elevation of the lMI lhit II F'uel Handllf11 Bu1ld111J. The 

lla1n eCJ,d� !s contained on a skid 16• wide, 481' long, and 65• 
· high. All the eCJ,�ipllent and instru��ents to �port the vacUUII 

systeat operation are located on this skid. Pipif11 for SOS vessel 

interface runs to the SDS dewater111J station and connects via a 

flex hose to the outgassing tQOl. Piping for the vacuum aaanifold 

interface runs west alpng the north fuel pool curb, then tums 

south along the curb to the west "8• pool curb across the curb to 

the -a• pool edge. 

The vacuum manifold consists of a pipe with six pipe nipples and 

isolation valves for connection to SOS vessel vent hoses while the 

vessels are in storage locations. 

The OJtgassing tool consists of a long handled manipulator with a 

female l l/2" Hansen CJ,�ick disconnect· at the vessel end and a male 

ttlnsen at the other. 

The flex hose interface to the vacuum system piping connects at 

this point. The tool has three valves which isolate it from the 

vacuum system and/or the atmosphere. 

Recombiner catalyst can be added to the SOS vessel throu� this 

tool. 

Shielding is provided on the knockout dru11 and the suction filter 

since they are potential crud traps. 

1.5.1 Vacl.Uft System Interfaces at Other System 

1.5.1.1 Electrical 

VacUUII System power is s�plied from teminal box � l41 
which is powered from IIJ.scellaneous power panel W-�-2 

March , 1983 
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located on the "'7' elevation of the F'uel Handling 

El.lilding. This is the only power St.J)Ply required for 

system operation. 

1.5.1.2 Instrument Air 

The vaCUUR system instrument air is tied into the SDS 
St,pply along the north pool curb down stream of IA-V-175. 

1.5.1.3 � 

The vacuun system exhaust ties into the SDS orrgas system 
at the 3/4" threaded nipple which originally contained 
temperature indicator CN-TI-VA03. 

System Design Regui�nts 

1.6.1 General DesiO'! Requirements 

1.6.1.1 The design basis considers the guidance in the following 
doci.JIIents: 

1.6.1.1.1 U.S.N.R.C. Reg. Guide 1.143, 

1.6.1.1.2 U.S.N.R.C. Reg. Guide 1.140, 

1.6.1.1.3 U.S.N.R.C. Reg. Guide 8.8, 

1.6.1.1.4 u.s. Code or F'edera1 Regulations 1oaR20 

Appendix B, and 

1.6.1.1.5 u.s. ())de or F'ederal Regulations lOCF'RSO as 

ill'p()sed bY Reg. Guide 1.143. 

1.6.1.2 The process shall function in such a mamer as to limlt 
releases to the enviroment and lilll.lt plant personnel 

exposure levels to levels which are •as low as reasonably 

March, 1983 
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achievable• in accordance with 10 aR Part so, 10 a:R 
Part 20, A!gulatory Guide 8.8, and lMI-II Recovery 
Technical Specifications. 

1.6.1.) Syste111 perfornun:e shall be capable of operation at 
IPProxt.ltely 20 m of •ercury for extended periods of 
tille while re110vi� water at rates t.p to 22 lbs. per day. 

1.6.2 Piping DesiO'! Rec!Jire��ents 

1.6.2.1 Pip� 1s deslg,ed to the require��ents of ANSI B 31.1 and 
Reg. Qdde 1.143. Pip!� one inch and above is socket 
welded stainless steel. Tubi� and COIIIPtession fitti�s 
are used for sizes below one inch. 

1.6.2.2 Pipi� desigt is -15 psig to •so psig and 32o to 
2000F. The vacwa system skid utilizes schedule 80 

pipe. The tool and unifold interconnect!� pipe is 
schedule 40. 

1.6.2.) ""stre• piping Js nomnally 1 11'2!' to II&XimJ.ze the rate 
of water vapor removed from the SOS liners. Downstream 
pipi� ls noldnally 1•. 

1.6.) Filter Requirements 

1.6.).1 There are three filters associated with the operation of 
the vacuun system. Two .2 llicron suction filters (one 
for the main JllJqJ and one for the s...,le P'Jq)) and one 
after filter. 

1.6.).2 A lOflJ handle tool will be utilized to connect to the sos 

liner for initial bulk vaci.A.III �1�. 
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2.0 IETAilED DESaUPTION Of n£ SYSTEM 

2.1 Coeponents 

2.1.1 VacWII Svsteaa Pyl!ps 

2.1.1.1 Main VacWII Pt!p (04-P-VS-Ol) 

The IIIBin V8CUUII puap is located on the vacuua syste11 

skid. It is an industrial rated vane type oil lubricated 

punp with a naninal displace���ent or 10 aM and an 

ultimate vacuum capability of approxt.ately S x lo-3 .m 
tg .  The ptJq) will q:�erate continuously in the rarge of 

20 llllll Hg which is anticipated that the bulk of the 

q:�eratlon will take place. The punp is provided with ttn 

external ballast line containirg a flow 111eter through 
which it is possible to flow 1.4) to approx!Jnately 2 so:l4 

of lnstrunent air. This feature assures that condensate 

within the puqJ will not lllix with and dilute the oil 
causirg loss or 1\brication. The ultimate . V8ClUII 
capability of the � cannot be reached with the ballast 

line in place. The puwp is controlled by a 15 anp 

circuit breaker and an on/off switch. There is also a 

selector switch to switch between the lllain vacuu1 PlJ'IIP 
and the s•le � (�P-YS-02) to avoid sia.Jltaneous 
operation. AJap operation is aut01118tlcally cut-orr if a 
hig-. lewl alam (CH-LS-VS-02) is actuated. 

2.1.1.2 S!l!ple Alnp (CN-P-VS-{)2) 

The sanple punp is located on the vacuua system skid in 
parallel with the 111ain v&CWD �· This � is a 
diaphragn type � capable of q:�eratlng at a .aderate 

vacW11. It has a displacement or .25 a=M. This type of 
puq> was chosen to assure that saq:>les will not be 
contanainated. Sanples cannot be obtained during V8CWil 
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pu�ping sirl:e the SMple pu111p is not rated for the vacWI 

of the .ain PlJIP• Liners wlll be backfilled with a 
carrier gas (argon or nitrogen) in order to obtain a 
�e • 

. 2.1.2 vac:u. Syste. Tancs 

2.1.2.1 Suction Knockout DTu• 

The .. in inlet piping · to the vacw. syste. skid contains 

a SIIIBll tank or knockout drun. It 1s equipped with 

baffles and level indication such that should liquid 

enter the unit 1t would be separated out and retained in 

the bottom of the tank. The lo.er level indicator will 

indicate when approxJJ18tely three inches of water has 

collected in the bott0111 of the tank. An indicator lic#lt 

will illullinate in this condition. Should water liquid 

level continue to rise, the 1181n vaCWI � is 
aut0111atically cut off. H1� level is approxillately half 

way \.P the dru11. One half Cl/2) inch of lead is attached 
to the drc.a in the ooli�ly event a slug of contalllinated 

liquid enters the dru•. 

There is a drain at the ba511 of the knockout dna for 

reiiOVing 11 �.lid it required. 

2.1.3 Filtration Units 

2.1.3.1 Main Suction Filter (�F-VS.Ol) 

This filter is located between the knockout dl\111 and main 
vaCUIJII �· Filter elements · are approximately 2 S/8 

inches 00 by approxiately 10 inches lorg. The filter 

housings are carbon steel with nickel lln1rg. Filter 

cartridges are rated at .2 lllicrons nomlrel. One inch of 

shielding is provided on this filter • . 
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2.1.3.2 After Filter (CN-F-VS-02) 

The filter downstre• of the ll81n vac:wa pulp is of 

llgtter construction, w1 th housing of stainless steel. 

The filter ele��ent has the s.e d.lllensions as the suction 

f!lter, however, is a special coalescing filter desipd 

specifically to reiiOVe traces of oil fro• the stre•. It 

has a .9 lllcron nc.inal ratin,. The filter housing is 

e�plllent with a drain in order to reiiiOYe condensate. 

2.1.3.3 Scllple Suction Filter (CN-F-VS-0)) 

This filter and housing is exactly the salle as the llain 

suction filter. 

2.1.4 VaCWI Syste. Manifold 

The vaCUJII system lllanifold consists of a six nipple 

header providirYJ for six l/4 inch 50S vent hoses to be 

connected silllltaneously. Three nipples are provided 

with VICUl.la pressure gauges so that liner pressure can be 

llonitored. This •anifold is located along the .est "8" 
pool curb and is hard piped to the vacuu11 system skid. 

2.l.S Vacuu. System Tool 

The vaCWII systel tool is a long handled tool constructed 

of stainless steel. Its function is basically the saae 

as the SOS Hansen connect/disconnect tools presently used 

tor SDS operations. The function ot the tool is 

two-told; First, it provides the lle8nS tor vac� �ing 

at a 118Xillua flow rate while assuring that at least 

11ini- shielding is u1ntained bet.een the qJerator and 

the liner. Second, the tool provides the 11eans for 

adding the catalyst .tlile not directly exposing the 

operator to the liner internal at.osphere. This is 
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aca.pllshed by the use of two valves in series. The 

operating procedure controls the q:�ening and closing of 
these two valves such that they are not �d 
sillultaneously. 

The tool contain$ a fetll&le Hansen fitting on the bottoaa 
tor attachlent to SOS liners. A 1 1/2 inch pipe then 
mns t.p to the water surface with a c0l4)le bends to 
prevent radiation streandng. The tool then branches into 
a 11ale Hansen for attacllllent to the vacuun system and an 
opening to the ablosphere. . . 

2.1.6 SS.pling System 

The s�ing system consists ot an inlr.t filter (Section 
2.1.3.3) , a sample diaphragm type pump (Section 2.1.1.2) , 
anct a 300 ml s�le cylinder. Before a saraple can be 
drawn, the 50S liner llJSt be brought t.p to atmospheric 
pressure via the argon/nitrogen Sl.PJ)ly, by venting to 
atmosphere or by backfilling with instn.nt air. The 
pump motor is electrically interlocked with the main puq) 
motor so that sirultaneous operation of pu�ps is 
p::ohibited. 

2.1.7 Instrument Air System 

The plant insti\Jment air is utilized 111ainly as ballast 
flOW through the atain VaCUUIII pump to preclude 

condensation in the puap oil. The ballast flow is 
controlled by a needle valve (CN-V-VS-444) and the flow 
rate is read off CN-FI-VS-02. Instrument air can also be 
used to backfill the vacuun system piping and/or 50S 

liner belrg �d. 
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2.1.8 Inert Gas St.pply 

The vacun systeaa is �lied with tt'e capability ror an 

inert gas $C.C)ply or argon and nitrogen ror liner saDPllng 

or just for liner or systea backfill. The systelll 

utilizes a a..ercial llallifold and regulator with a 

pressure relief valve in line for systea protection. 

2.2 Insttu"Dents, tbntrols, Al8JIIs, and Protective Devices 

2.2.1 Instru�ntation and Controls 

VaclUII systs instrullentation consists or t4)stream 

vacu.n/pressure gauges and downstreaa pressure gauges. 

The main vaew� instrullentation consists or two vaCUtJII 

pressure transducers one in the knockout dnn 
(�PT-VS-01) for 1110nitoring pressure t4)stream of the 

suction filter and the other (CH-PT -VS-02) downstream or 

the suction filtet"s. Both lnstJ:UIIents readout on 

CN-Pl-VS-08 which has a digital display and a selector 

switch to choose between the two. The range or the 

instru��ents 1s .01 to 100 • �· They will be used to 

IIIOnltor t4)Strellll pressure during systea operation and 
also to detet�tine change-out of the suction filter. 

There are other t4)stre• gauges which are vaCUJillpressure 

type reading froat G-30 inches or •ercury and G-30 psig. 
They are located on the vaCUUII llllnifold and. at the 

dewatering station vent connection. Their function is to 

provide a ��eans to IIOnitor pressure or the vacuua pu��ped. 

vessels once they are isolated. 

Do.nstre• or the puap at the after filter there is a 

pressure differential gauge to detel'llline arter filter 

change-out and a pressure gauge utilized to check the 

downstrea. pressure and set the backpressure regulator 

when �ired. 
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The instn.nt air syst• has a pressure gauge 

(Of-Pl-YS-07) and a pressure switch (04--PS-YS-01) .  Tt-e 
pressure switch 1s connected to an audible alan� and a 

panel ligrt. Its set pressure is tive psig. 

The knockout em. contains two level switches 

(04--LS-vs-ol low level and a.-LS-vs-o2 hi� level) which 

!ndicate the presence or U�d in the em.. On low 

level (about ttuee inches or water) , a 11� on the 

inst�nt panel illl.lllinates. On hi(jl level (about 

halfway top the drulll) ,  the main vacwn pt.lq) will be 
autaaatically cut orr. 

The vaClUII system controls consist or a 1.5 and 2 anp 

circuit breaker, a selector switch to choose either the 

1181n V&C\AJII puap or the saqJle �. and a 1110tor starter 

switch for each � . 

2.2.2 Ala�s 

2.2.2.1 Knod<out Drum Level 

The Knockout Drum contains low level and hig, level 

indication. The low level indication is a light on the 

instrument panel which will illllllinate t.pon approxill8tely 

three inches or liquid in the knockout drun. The hi(jl 

level alarm will cut orr the main vacuun � l.f)on 

approximately half or the knockout drun f11111'9 with 
liquid. 

2.2.2.2 Loss or Instrunent Air 

Loss or instrument air will trigger an audible alam on 

the instn.nent panel while at the same time sw1tchir9 orr 

the ug,t indicat1f9 instrument air pressure. No 

automatic action is perronaed. 
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3.0 VAOJlJt SYSTEM tiDES rF (JIERATION 

3.1 Main VICWI P\J!pi!'JI 

3.1.1 Systal Start-uP 
Hcmlal syste11 start-t.p will req.Jire that the SOS Offgas 

Syst:e. is operating befo� the vacuua systell is started. 

011 in the •ain pu1p 1s always checked prior to start-l.P 

and during operation to preclude llbrication problflls. 

3.1. 2 YacWI Svstell c:t!eration 

tn:e the Min vacwa pulp is started and the systell 

begins to operate, little operator attention is 

required. 011 lewl and filter delta pressures will be 

periodically .mtored to assure read.lngs are in the 
nol'llal rarGe. Also periodic adjustllent of the ballast 
now or bypass now •Y be �ired to keep .,isture out 
of the pulp oil and the after filter •. llllk pulping will 

be acca�plished thto\91 the 1 112 inch line on the V8CWI 

tool. When water levels haw decreased sufficiently, the 
l'eCOIIblner catalyst will be added to passify the 
Hz'02 gas generation. 

3.1.3 V8CWI Systell ShJt Down 

Once the spent SOS liner is � sufficiently,  the 
systetl can be sh.rt down and disco. •leeteo froa the liner. 

4.1 Loss of sos Offgas 5ystal 

In the event that the SDS Offgu Syste�a is lost, the V8CWI syste11 

will be sh.lt down by operator action. 
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4.2 Hld' Level in the KnDdcout Dr\11 

It tor any teason 11q.dd does enter the knockout dru• and get to 

hl� level, the Min V8CUUI JU1P will be autc.atically cut ott. In 

order to pzevent this occurzence, 
·
each and every liner that is 

. s�ed tor vacu.. dry!� will first be redewatered as a 

zequize��ent in the (Jietati� procedure. 

4.3 toss or lnstn.nt Air 

The vacuJ� systell only req.tires air to preclude �lsture tro• 

condensing in the Min pu11p . In the event air 1s lost, the system 

will be shut do.n � (Jierator action. 

4.4 Loss ot Power 

Systeta operation will be auto.tically temlnated during a loss ot 

power incident. 

S. 0 MAINTENAP«::E 

The vllCUUII systell hss been desigled and ca11pouents chosen such that 

.Untenance 1s req.tlred only tor filter chl�e-out and llllin vacwa puap 

oil addition or change. 

6.0 ACCEPTAt«E TESTOO 

The v�Ct.��.a system testing can be broken down into three general 

categories: 

1. Construction testing 

2. •Cold" functional 

3. -Hot• functional 
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6.1 Construction Testing 

Construction testing will consist of a pneuuatic test of the 
�tream pipirYJ installed for comection to the vacwn system skid. 

6.2 IICold" Furctional Testing 

The vaCUlJII system will be attached to an unspent SOS liner and the 
system will be started for no1'11181 operation. System pertonnance 
will be checked alOIYJ with instruments and controls to determine 
the set points. Also, this will be a tryout for the operating 
procedure. · 

6.3 �ot• Functional Testing 

This test will utilize a radioactive 505 liner hooked to the vacuum 
system for no111181 operation. Altho� none is expected, particular 
attention will be afforded the upstream piping to detect activity 
if any drawn out of the liner. This is the only part of system 
operation that was not tried previously in other testing performed 
on the vacul.lll system and components. 

6.4 In Service Testing 

Testing required after any system pressure bouldary work will be at 
the service pressure of the system unless engineering requires 
other pressures or conditions. 
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Vacuum S�stem Drawing List 

1. West!rdlouse 1-tlnford Co. Draw!� 

H-3-48562 Rev. 2 
4 sheets 

H-3-48563 Rev. 1 
2 sheets 

H-3-48564 Rev. 3 

H-3-48566 Rev. 3 

H-3-48567 Rev. 2 

H-3-48568 Rev. 1 

H-3-48569 Rev. 1 
2 sheets 

H-3-48570 Rev. 2 
2 sheets 

H-3-48582 Rev. 2 

TMI Vacuum Outgassing and Drying System 

lMI Vacuum Outgassing and Drying System 
Manifold 

TMI Vacuum Outgassing and Drying System 
Interface 

P&ID - TMI Vacuum Outgassing and Drying 
System 

TMI Vacuum Outgassing and Drying System 
Knockout Drum 

TMI Vacuum Outgassing and Drying System 
Frame 

TMI Vacuum Outgassing and Ory!ng System 
Lead Shielding 

TMI Vacuum Outgassing System Electrical 

TMI vacuum Outgassing System Electrical 
E�l�ure 

· 

2. Rockwell 1-tlnford Q?erations Drawing 

H-2-80231 

3. GRJN Drawirg 

20-950-21�03 Rev. 0 

Catalyst - Loading/Vacuum Outgassing 
Tool 

P&ID 50S Liner Vacuum Outgassing and 
Dryi1'9 System 
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vacuu. s�stem Pumes 

1. 

2. 

f\J!!p Details 

Identification 

tbJn Nine 

Marufacturer 

Model ttlnber 

Type 

standard Material Designation 

Rated Speed 

Rated capacity 

Lubricant 

Motor Details 

Maoofacturer 

Type 

�ted HP 

Rated Speed 

Lubri cant/nlolant 

Power Req.Jitellh':!nts 

Po.er Source 

Pune Details 

I dent! ficaUon 

tbJn Nine 

Maooracturer 

Model ttlnber 

Type 

Rated Speed 

CN-P-VS-01 

Main Vacuum Pullp 

lannert Sargent Melch 
Labine 1031()..8 

2 Stage Vain Type 

cast Iron 

1140 RPM 

10 saM 

Oil 

franklin Elec. 

N/A 

3/4 

1125 RPM 

Air 

115 VAC 

Vacuum System Instrument Panel 

�P-VS-02 

Sallple Pullp 

Cast we. CORP. 
DOA-Pl02-AA 

Diaphragm 

- 16 -
March , 1983 



Rated C&pacity 

Lubricant 

Motor Details 

Maooracbaer 

Type . 

Rated HP 

Rated Speed 

Lubricant/Coolant 

Power RecJJirements 

Po.er Source 

.25 SCFM · 

�ne 

NIA 

N/A 

l/8 

Air 

120 VAC 

Vacuum System Instrument Panel 
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VAOJlM SYSTEM riLTERS 

1) Identification �F'-YS-01 and 03 

MarufacturerJM)del Pall/MEN-9001-G-24 

Shell Material Carbon Steel with Nickel Plating Inside 

Design Plessure/Temperature 150 lbs/-20° to 22SOf' 
Filter Ra ti1"9 .45 \JII 

Cartridge MCS-1001-lN 

2) Identification CN-F'-YS-02 

Manufacturer/MOdel Pall/VCS-1001-G-160 

She 11 Material 304 Stainless Steel 

Oesig1 Plessure/Temperature 150 lbs./-200 to 2250f' 
Filter Rati1"9 011 Coalescing 

Cartridge K>S-1001-SU 
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SYSTEM DESCRIPTION 

f!. 
SD-ID WASTE STAGOO FACILITY (SWSF) 

1.0 IN1ROOUCTION 

The Solid waste Staglrg Facility (SWSF) perf01111s no active 

function. The facility is a passive system for tenporary stagirY;� of 

nuclear radioactive waste prior to prepa.ration for shipment and 

disposal to approved ottsite burial grounds. The SWSF has been 

desigled and will be qler&ted in such a mamer as to provide 

assurance that: 

A. The health and safety of the public will be protected. 

B. lkcupational exposures will be as low as reasonably achievable 

(ALMA) 

c. There will be no significant adverse impact on the environment. 

2.0 DESI� DESaUPTION 

2.1 Facility Function 

2.1.1 The SW9=' is used for the collection and t�orary staging 'Jf the 

ruclear waste (solidified and/or Oewatered Resins) generated in 

processing the fluids during the Recovery cleat'q) operations at nu 

t.hit 2. 

2.1.2 The sws:- is located as shown on Figure 1, South and East of U'lit 2 

Natural Draft Cooling Towers within the area protected by the Flood 

Control Dikes. 

Space was allocated to accomodate six (6) IIIOdular structures; two 

(2) modules "A" and "B" are ca��pleted, the remaining space is 

available for additional modules as, or it, re�d. 
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2.1.3 Figure 2 shows the typical layout of the SWSF systelll. 

2.1.3.1 Each �dule is desig�ed with Sixty (60) Cells fora1ing the com­

partllents for stori� the radioactive waste generated during 

process!�. 

2.1.3.2 Each Cell is desig�ed to stage the radioactive waste contained in 

either O'le (1) 6 ft. diameter by 6 ft. higl liner, or Two (2) 4 ft. 

di.aeter by 4 ft. hi!tl liners, or Eighteen (18) 55 gallon, type 

DOT .17H Druns. 

2.1.3.3 Each �dule is desig�ed to accomodate any coat>ination of the radio­

active waste containers as follows: 

Total wt of One Filled 
Container iJantity Container lb. 

6 ft. dia. x 6 ft. H Liners 60 (1 per cell) 14,000 
or 

55 gallon drums 1080 (18 per cell) 80Cf 
or 

4 ft. dia. x 4 ft. H Liners 120 (2 per cell) 4,500 

2.1.3.4 A floor drainage system is incorporated into the module design which 

discharges into a conmon surp located between �dules "A" and "B". 

The total capacity of the sunp is approximately 2750 gallons. 

2.2 References 

2.2.1 u.s. tR: Regulatory Guide 1.143, �ly 1978, Desig� Guidance for 

Radioactive waste Management Systems, Structures, and Components 

Installed in Light-water-Cboled ttJclear Power Plants. 

2.2.2 Design Cr1teriallrp.lt Record. GAl W.O. 104-4283-070 

2.2.3 Gilbert Associates, Inc . (GAl) Drawi�s: 
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2.2.3.1 Excavation and Grading Plan. E-'?74-151. 

2.2.3.2 Plant Layout E-Dl2-D06 
£..014-004. 

2.2.3.3 Structural. 

2.2.3.4 adldirQ Servlces-PipirQ 

2.2.3.5 Electtical 

2.3 Design Basis 

E-\30..006 
E-4�007 
E..UD-008 
E..UD-011 
E-\3o-ol2 
E-430..013 
E-430..014 
E-\30-01.5 

E-311-873 
E-3ll-874 

55-308-417 
B-256-031 
E-266-oll 

2.3.1 The sws=- is desi!Jled to coap!y with the requireaents of RG.l.l43, 

..l.Jly, 1978. The facility is desipd to provide a controlled, but 

ready access for 111aterial handling operations and to ensure that the 

operator exposures are as low as reasonably achievable (ALARA). 

2.3.2 The facility is desig�ed to maintain the dose rates in accord�e 

with lO CfR Part 20 and to 111eet the requite��ents of 40 CfR Part 190 

at the site bouldary and beyord. 

2.3.3 1he shielding thickness was calculated to llmit the contact dose 

rates at the outer surfaces of the IIIOdule walls and the top or the 

cell covers to within 0.5 mrlhr and 2.5 mrlhr, respectively. 

The analysis was based on the types of •aste defined in Attactwnent 1. 

t,u credit was taken for the structure being partially oojergl'OUld. 

2.3.4 Q.Jallty Assurance requirements for the desig�, operation and 

construction of the SWSF are consistent with those specified in 

Regulatory Guide 1.143. 

Revision 1 
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2.4 SUiaary Syst� Description 
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2.4.1 The corcrete structure aoo indiviul cell covers provide the 
necessary shieldirQ fl'OIII the radioactive waste housed in the SWSF 
MoWle Storage Cells. 

The cell cowrs with gaskets protect the waste containers from the 
elellents and the irQress of precipitation. Slots and weep holes in 

the t.pper IIIOOJle structure are provided to direct rainwater to 

external drainage ditches. A drainage piping systelll prevents any 

spillage/leakage or fluids from acCUil.llatlng in the cells (i.e. , 

floor drain oob in each cell), the systelll IIIBnifold discharges into a 

comon SI.JIP. 

2.4.2 The SI.JIP �rtment, a radwaste seismic corcrete structure houses 

the �. valves, piping, instrunentation, etc . ,  necessary to 

perfom the rurctlons aoo control the disposal of any effluent which 

may collect in the SIJI1l. The cc:apartlll!nt is divided into two 

levels, the t.pper q>erator level is shielded by a thick concrete 

floor from the sunp. Access to the '-"per coapa.rt:ment is via a 

manhole in the corcrete slab roof. Access to the � is via a 

removable ladder at the SUDp plug openlrQ and a pelTII8nently 

installed ladder into sl.q). 

2.4.3 lhe now diagram Figure 3 shows the �ing system for the sunp 

effluent. All q>erations are local/m&rull. The local alarms and 
sunp level indication are housed in a weatherproof instrunentatlon 

panel IIIOU'lted outside adjacent to the � cDJ1)8rtment on ttldule "A" 

structure. 

Revision 1 



1he suap JUP, Solenoid Valve IW5-S and three-way valve IW5-l 

(extension spindle) are located in .the lo.er 5Uq) while the elec­

trical distribution and control panels, valves, etc. are IIICUlted in 

the operators coql&rtlllent. 

Su� lewl is Masured by a variable capacitance sensor (516-L£-{)1) 

which transndts the sipl to local and �te (lhit-2 Control Room) 

ala111s. 

su� influent flow alallls are provided. The sensJn.) elements 

(conductivity) ft)s. SW5-C£..07 and SWs-C£··..00 are .u�ted in the 

..,c1Jle •A• and "B" drain system 118nitolds. These sensing elea�ents 

are tsporarily out ot service with the installation ot the loOp 

seal tor the swg:- Drain System and will be until the cc:�qJletion of 

EPICOR II venttf'G and shippif'G program. 

2.4.3.1 SJq> PUap� �erations (See f'J.� 3) 

1he SWSF st-.p is controlled and disposal or the effluent will be in 

accordan::e with lklit-2 Olelllistry Procedure #1899 and �tii'G 

Proc:edtae #2104.4.100. 1he SI.IIIP ca�partalent is posted as a 

radiological controlled area and surveillance is required prior to 

entry, to ensure operator expostae will be as low as reasonably 

achievable (ALMA) . 

On receipt of the al8111 sig�al (approx11118tely 50' � level) in 

lhit-2 Q)ntrol Room, the above procedures are put into etrect and 

the seq.Jeree or operations are as follows: 

Revision 1 
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2.4.3.1. 1  Recirculation ._,de (9Jip effluent llix.lng to obtain representative 

.-ple tor analysis) . 

A. All valws to be checked closed. 

B. �te thre&-Way Valve W5-l to route � discharge returned 

to SlJIP. 

c. start pulp. 

2.4.3.1.2 Sai!Plirg tt:Jde (durirg Recirculation ._,de) 

NOTE: Radiologically IIIOnitor the collection of the sa��ple with the 

appropriate instrument. 

A. Solenoid Valve ws-s open. 

B.  Val...e W5-7 open. 

c. Collect sample. 

D. ws-s and ws-7 closed. 

E. stop puup. 
2.4.3.1.3 Discharge tt:Jde (O'Ily after s�W!ple analysis is conpleted) .  

A. All valves to be checked closed. 

B. Comect hose to the tari< truck (or portable vehicle) con­

nection tor effluent disposal. 

c. �erate three-way Valve ws-1 to route puap discharge to truck 

discharge manifold. 

D. YalW Ws-4 (WS..J) open. 

E. start puiiP. 

F. Stop puftP, disconnect tank truck (or portable vehicle) 

comection, and allow contents of hose to drain back into SlJIP. 
G. Valw Ws-4 (or W5-3) closed. 

H. �erate three-way Valve WS-1 tor recirculation mode and secure. 

Revision 1 
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2.4.3.2 Loop Seal for swg- Dl'a1n System 

lhe loqJ seal for the Sl6' drain systeat, .ttich was installed for the 
EPI� 11 venting and shipping p�, creates a seal trap in the 

elllbedded drain syst• to prevent the loss of nlttogen gas ciairc;� 

inerting of cells. lhe basic procedure for installing a loop seal 

1s as follows. 

A. All val�s to be chedced closed. 

B. Ensure plugs are installed in botto. or W5-9 and ws-10 (See 

Figure 3) . 

c. Place water $l4)ply hose into 4• .So�. 40 galvanized steel fill 

pipe. 

D. start pulp. 
E. Fill drain syst• Wlt:JJ. �t;� in fill pipe is two (2) inches 

fro. top or fW pipe or untll water approaches within 1• of 

the lip of the drain opening. 

F • stop JUIP• 

2.4.4 Major �nt 

A. !iJ.., Pulp (1. ): Gould Mlael 3171 1 X 1-1/2 -6 

capacity 
TIJi 
Fluid 

Materials 
IJipeller 
Discharge Com. 
Service 

B. Solenoid Valve (1): 

50 gpaa 100 tt. 
Radioactive waste water/resin 
slurry pH approx. 7. 
aast iron/bronze fittings 
q:,en type 
Flanged lbCM! .tg. plate 
Inteltittent 5 yr. life 

1/-zt nc.. bore. 120 volt PC 

c. Instn.entation: See Table 1 .  

Revision 1 
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2.4.S Facility General Arrange��ent: See typical layout Figure 2. The 

general arraRJeaent, layout and details or the s.s: systems are 
shown in the drawings referenced in Section 2.2.l'. 

2.4.6 

2.4.6.1 

Instrullentation and Controls 

1he SWSF has three (J) instruaent loops as follows: 

A. A lewl instru111ent striRJ provides the alarm and level in­
dication both local and I'I!IIOte. In addition, this loop 

provides a s� puap pemissive at greater than 10 percent 

level. 

B. The other two (2) instrument striros are conductivity flow 

loops providir-9 local ala���s. Ble loop senses iflJUt from the 

drain discharge llanifolds from MoWle "A" and the other from 

2.4.6.2 InstruJDent Setpoint Index. See Table 2. 

2.4.7 Systell Interfaces 

There are six interfaces associated with this facillty: 

1. Processing Systems: Access road to and fl'DIII waste and fluid 

process!RJ facilities for transportation of materials and 

eqJipaent. 

2. teterial HandllRJ Systea: Facility will accept radioactive 

waste containers fro. the processir-9 ·systems and are 

COIIIPIItible with the transportation and lift!no e�PROt , 
i.e. , transfer shield and site cranage (Manitowoc 4000 w 

•obile crane or equivalent) . 

Revision 1 
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Cooling Water Pulllp (QP) House: 480 V, ) - 200 A feeder 

cable from Bus 2-61 shall provide power for the following: 

A. 460 volts to the � �· 

B. 480 volt welding receptacle. 

C. 2S KVA, 240-l20V power center to energizl! llg,ting, 

convenience receptacles, instruaentatlon, and control 

devices . 

No pei11180ent heat tracing required for s� com-

partllents . 

Control Roan: � level alann. 

5. Chemistry Laboratories: SUIIIp effluent saq,les for chellistry 
�__... ....,.. ............................... .. ..... . . .,_ _ ______ ___ .. --800--r--a_,d'l.,.o-..l .... ogical analysis prior to disposition. 

6. 

�: The � �  discharge is not directly comected to 

any plant ;ystems, a local hose station is provided. 

SeqJling, purging, and analysis of the 49 EPI�-11 prefilters 

in preparation for shipment from -THREE MILE ISLAND•. 

2.4.8 Operations-Radwaste Handling 

The major operations perfonned at the s.sF is handling the radio­

active waste containers 'While loading!l.nloading the individual cells 

in accordance with the types of containers specified in Section 

2.1.3. lklit 2 Procedures (See Table 3), specifically written for 

these operations are strictly adlered to, using the Manitowoc Mobile 

Crane or equivalent and appropriately shielded �ipaii!Ot. 

Revision 1 
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Each cell has an ind1vic1Jal concrete cover e•3• square x 3•o• deep. 

(Q,g. �30-01S) wei�ng approxaately Fourteen U4) tons. tnly I t  
01e (l) cowr aay be re.wed at any tille froa the cells containing 

radioactive waste c:ontaJners w1t.'l1n a aodule systell. The axillJ• 

load handled by the 11f� systa is approxiaately 36 tons (It 1s 

the blockhouse used for EPIDII prefilter venting). 

2.4.9 Maintenance 

�st operations iR:lud� MaJntenance requires a �. 

1 

Imer surfaces of the cells .w\d the SUIP are epoxy coated to ease 

decontlllinaUon of the facility • 

.,._ __ __ -r.-czq---�"1estiri. �-
.. . .,.. , .... ........ tzre •• ....,_. _ __,_ ___ ........ ____ --:1 

2.4.10.1 Mechanical. o.gs. IE-311-873 and E-:Jll-874 

A. Mxklle •A• and •fJ" Drain Piping Systells. 

(1) Leak Test in accord..:e with ANSI B3l.l.l9n. 

Criteria: static Head. (fill Systell, wter level top of 

drain tu:Js > 

Holdirg Period. 10 airutes ainilul. 
Acceptance. tt» visual leakage. 

(11) Flow wrification, allow leak test water to drain to � · 
Criteria: fG visible nuid 1n systell. 

B.  � PUlp •A• and associated pipiro. 

Initial Service Leak Test in accordance with ANSI B:Jl.l, 

1977. 

Criteria: Puap discharge pressure 

Acceptance. tt» visual leakage, all t�elded joints 

leakUght. 

Revision 1 . 
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2 ••• 10.2 Electrlcalllnsm.entation: Dwgs. 18-25�31, B-248-011 and 

55-261.-0ll 

A. Contiradty and Megger tests were perfol'Md ror all circuits. 

B. Instn.ent and Control were tested and calibrated in ac­

cord...:e with MTX Sf17. 

c. 9Jip f\Jip •A•, tested in accordance with Electrical 

Preq>eratioral Test Procedure �-€01. 

0. Solenoid Yalve IW5-V05, tested in accordance with Electrical 

Preq)erational Test Procedure �2. 

Hevision 1 
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Tlble 1 

lnlta.nt Dlalntor ttMiel or TYee .LocatJons Functions 

SMS-&.£-ol 
915-L.T-ll 
SIIS-l.I-01 
SMS-U-OlA 
5WS-LSL-01 

• 

Dftxelbrook 700-2-57 tbj A 5ulp Sulp Lawl Sensor 
Drexelbrook �230 MDd A �r. Floor s..p Lawl Tnnsllitter 
370-110.·.01 tbj A �r. Floor Sulp Law! JndicaUon 
IrrteiNUCNl Jrwtr. Wl MDd A Tap ,.,.l 5ulp Lewl JndicaUon SETaJt W-lOOx -.t A Tap Pnt1 Sulp Lewl Switch Low 

tbf A Tap Pnt1 
Mod A Tap Pinel 
CR Plnel ·l7E-24 
Sulp 

(Pulp Pelll11S1W) 
Sulp Lawl Switch High 
5ulp Lawl ·Alam High 
Sulp Lawl Alar. Hlgh 
Influent Flow 
D:Jnductl v1 ty Ellllent ttM:f A Tap Pinel Influent Flow Ala��t 

Sulp Influent Flow 
C'Q1ductiv1ty Ellllent ttM:f A Tap Pinel Influent flow Ala111 



J!!L! 

lnstn.ent Setpotnt Illtex 

Jnlt.,.m 
T!J1 No1 lnstn.ent Deacrletton 

sws-t.SI.•Cil SoUd Wate SUglng F1Cl11ty SUip Lftel (GAlt LB-s-4) Switch low (5\llp Pullp Plniuhe) 
M-l9t-Cil Solid Waste Staglng FICility SUip Lftel (GAlt LB-S-3) Switch Hlgh 
51fS.CE-o7 Solid Waste SUglng FICWty SUip Influent (GAit CE..S.7) Flow �· 'A' CoiO.I:Uvlty El.-nt 
SWS.U-ol Solid waste St.glng FICWty SUip Influent 

(WI CE-6-8) Flow Module 'BlC' eoncb:tlvlty Elelllnt 

Colpoient 
Tvoe 

Qment 
Switch 

Qannt 
Switch 

CaniU:U vlty 
El� 
Qnb:tl vlty 
El� 

.� . 

Set!Jolnt De1er�1 ktlon 
101 lewl (5., ••) earuct a..n 
lncntslng 

•a tewl <U.2 111) tonUct C1Diun 
lncnuirQ 

--- CDract Cl-.. 
5ens1Uv1ty , , 

--- CantiCt Clalun 
SenliUvtty 



! 

f!Joc, Np. 
210. ••• , 
21CM.4.A 

2106.4.7) 

2104.4.100 

2104.4.103 

2106.4.107 

2106.4.108 

2104.4.ll8 

2104.4.119 

2106.4.120 

Pucr1pt1on 
TIINflr Spent rllters 4' X 4' 1Jner f� Fle to s-sF'. · 

steckJng 4 • x 4 • llners at swsr. 
Rlllowl or '' x '' llnus rrc. Jnterill staging recllity and 
transfer to swsr. 
SWSF' IUIIIP """'ing opention. 

EPl� Jl •• x •• llner transfer and atdpping calk 108ding 

On-lite tnnsfer of R8d101Cthe '' x '' nsin liners from 
EPl� 11 to SWSF/Shlp. 

On-site tnnsrer of Rldioecthe '' x '' nsin liners from 
SlfSF' to Tnnsporter/Shlp. 

0'1-site tnnsfer of Rad101Ctbe 4' x 4' nsin liners f10111 
EPICCR 11 to SWSf" /Ship. 

On-site transfer of Aed1o1Ct1 w 4 • x 4 • nsln liners from 
SWSF to Tnnsporter/Shlp. 

Transfer of Solidified Allin Uners fi'OIII U'Ut 11 to 5..sr. 



Atttct•ent 1 

JNeldina blxtb - Txpes or Waite 

Types of Wlte cons1dend an given below. A :J m"lth decay period wu �.Sed 1n 

ttw ..tp.lt. 
l) Natural Citl"'ulation EviPOrator with Solld1f1cation 

Waite ron: 55 gallon dNis (1Plid1f1ed) 

Detign Bu11 for Cell: c-o waste M• • 4.5, ,. .. • .6 

18 dNIS per atonge cell 

c-o wste analyt1s 11 g1 ven below 

or 2) Forced Circulation EYIPOratoriCrystalllzer with Sol1d1f1cat1on 

wute F'on: 55 gallon em. (1Plid1fied) 

Design Bull for Cell: c-o waste • � • 22, 11 • .6 

18 dNII per atorage cell 

or :J) £p1cor II O'lucoal F'ilter 

Waite rom: Activated Chal'COI1 1n 4 ft. di..ter x 4 ft.' high liner 

Det1gn Bull for Cell: 2500 Rlhr on cont.ct 

Two linen per cell 
or 4) [picor 11 Dellinerallzer Resins 

Wute F'on: Dlwltered Retins in 4 ft. �ter x 4 ft. high lirer 

Det1gn Buil for Cell: a.c waste • � • 50 

B-C nste .. lyt1a 11 given below 

·� - vol&ae l'educUon 

.. " - Plckaglng efficiency: nUo of volu.e of waste to total 
contalner volu.. 



'! A) 9Ptit1ea; c-o Waste 

13,000 gallon - Rector COolant m.t Tank - A 
8:J,OOO gallon - ReiCtor Q)olant Bleed Tank - 8 

250,000 gallon - Reactor Bulldtng 5ulp 

8) �1c Arelxsis "-C11111) - Dtl1an Bp1s; C:P ••te 

I!Otope sa Ci/111 
Mo "  - 180 c. 1M - 120  ca w  .. 100 

I 131 - 8200 8a lAO - 2tO H 3-1.2 

I 132 - 20  La �0 - 160 

Cs 134 - 82 Sr U  - W)O 

Ca 137 - 330 Sr fO  - 120  
C) Isot�tc An�Ixst• "-ctllll2 - 1!!1!11!:! Basi!; I:C wuu 

I::C Wyte 

laotcpe !.W•l ltotme ,!,�11•1 

8a 133 2 E - 1  8a �0 7.5 E • 1 

Co 60  1 •• E - • La lAO 2 •• E + 0 

Ca 134 1.6 E - 1 

Mo "  2.7 E - 1 

l 131 2.3 E + 1 

81 207 2.2 E - 2 

Co .58 1.2 E - 3 

Ca D7 7 E - 1  
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