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1.0 Introduction 

1.1 System Func t ions 

The Submerged Dem ineralizer System (SDS) is a temporary liquid radwaste 

processing fac ility des igned to reconcentrate the fission produc t s  

contained i n  the waters i n  the Reac tor Build ing Sump and the Reactor 

Coolant System ,  reducing the fission product levels to a level 

acceptable for final treatment through the Epicor 11 System. To 

accomplish this decontamination proc es s ,  the SDS has been designed to 

perform the following basic functions: 

a)  To decontaminate, by demineralization, the contaminated waters 

contained in the Reactor Containment Build ing and the Reactor 

Coolant System at THl-2 to a level acceptable for process ing 

through Epicor It. 

b) To transfer the decontaminated waste �ater from the Submerged 

Demineraliza t ion System to the Epicor 11 System for further 

processing to further reduce radionuc]ide concentra t ions in the 

water. 

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

storage of the spent high act ivity ion exchange vessels to take 

advantage of the shielding provided by the pool water. 

d )  To provide for the underwater loading o f  the spent vessels into 

their transport casks and the preparation for shipment of these 

casks. 

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

effluents prior to release to the atmosphere to meet the imposed 

requirements of Append ix B of the THI-2 I nterim Recovery 

Technical Spec ifications. 
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f) To provide for the installation, testing, operation, m aintenance 

and decommissioning of the Submerged Demineralization System i n  

compliance wi th "as low as reasonably achievable" radiation dosea 

to personne l .  

g) To process the radioactively contaminated waters independent from 

the operation of TMI Unit 1 .  

1 . 2  References 

1. 2 . 1 E�icor Slstem Descri�tion 

1 . 2. 1 . 1  B&R Dwg. M-006 

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

1.2. 1. 3 B&R Dwg. M-0 1 5  

1 . 2. 1. 4  B&R Dwg. M-208 

1 . 2 . 2  Fuel Pool Waste Storase Slstem Descri�tion 

1. 2. 2. 1  B&R Dwg. M-014 

1.2. 2 . 2  B&R Dwg. M-127 

1 . 2. 2. 3  B&R Owg. M-128 

1 . 2 . 2 . 4  B&R Dwg. M-131 

1. 2 . 2 . 5  B&R Dwg. M - 1 74 

1 . 2 . 3  Radwaste Di s�osal Slstem Descri�tion 

1 . 2. 3. 1 Reactor Coolant Liquid System Description 

1. 2 . 3. 2 Miscellaneous Liquids 

1 . 2.4 SDS Technical Evaluation Re�ort 

1.2.5 SDS Design Criteria 

1.2. 6  SDS Process Control frosram 

1 . 2 . 7  PWST Sl stem Descri�tion 

System Description 
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1 . 2 . 8  Reference Drawinss 

Burns & Roe Dnwi ng 2076 

Burns & Roe Drawing 2027 

Burns & Roe Drawing 2045 

Burns & Roe Drawing E-032 

GPUSC Drawing 2R-950-21-001 

GPUSC Drawing 2E-950-02-001 
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.-------- - - - - - -- - --- -----------------------------

1 . 3  Summary Descript ion of the System 

The Submerged Demineralizer System (SDS) is a temporary l iquid radwaste 

processing system loc.!lted in the TMI-2, "B" Spent Fuel Pool and the 

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

des igne� to reconcentrate the fission products contained in the Reactor 

Containment Building Sump and the Reactor Coolant System by the process 

of ion exchange. 

The Submerged Demineralizer System utilizes· a number of other systems 

to perform its various func t ions. These include: 

1) The Surface Suction System as described in Append ix 12; 

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

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

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

3) The uppet :�ed Tank System located in the "A" spent fuel pool u 

a storage source of the feed water to the SDS; 

4) The Reactor Coolant Bleed Tanks and installed plant piping as 

depicted and described in Reference 1 . 2. 2 ,  

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

as a polishing and sodium removal subsystem; and 

6) The Processed Water Storage Tank System as depict�d in the PWST 

P&ID IH74-PW0 1. 

7 )  The Spent Fuel Cooling System piping. 

8) The miscellaneous Waste Hold-up ·rank and associated piping. 

The Surface Suction System will be util ized as the primary means of 

del ivering water from the Reactor Build ing Sump via penetration 626, 

through the SDS prefilter& and final filter to the (4) four 1 5 , 000 

gallon storage tanks located in the "A" spent fuel pool. 
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The pump is operated from the control panel (CN-PNL-1) which i s  located 

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

This panel is located in c lose proximity to the SDS F ilter �wnifold 

which contains the valves for operation of the -f i lter system t�nd the 

pressure and d ifferent ial pressure instrumentation which provide an 

indication of flow from the surface auction pump and the mechanical 

condition of the f i lter•. 

The f i l l ing operation of the four 1 5 , 000 gallon feed tanks is monitored 

at the level instruments WC-Ll- 1  & WC-Ll-2. A digital level indicat ion 

is also provided in the control panel ( CN-PNL-1 ) .  The feed tanks w i l l  

be f i l led t o  approximately 84% of capacity ( 50 , 000 gallons) .  A high 

leve l alarm w i l l  sound at 89% ( 53 , 400 gallons) and a high h igh a l a rm 

will sound at 90% ( 54 , 000 gallons) closing inlet valve WC-AV-02 (when 

in the automatic control mode) which is interlocked with the level 

switch (WC-LSll-0 1)  on the bubbler in the WG-U-2 stand pipe. 

SDS process flow i s  f i l tered prior to storage in the t ank farm. The · 

purpose of the f i lters i s  t o  remove particles f rom the process s tream 

that are greater than 10 microns in size to prevent plugging of the ion 

exchange beds. 

The four 15, 000 gallon tanks (WC-T-2A through WC-T-20) are tied 

together and func tion as one 60,000 gallon storage system which 

communicates with the wc-u-2 standpipe containing the SDS Submerged 

Feed Pump ( 527-G-0 1 ) .  

The tank farm, optionally may be f i l led by u t i liz ing the WG-P- 1 pump 

located at the 280' elevation of the Auxil iary Building. This pump 

takes suction in the keactor Building sump via the Reactor Build ing 
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sump auction line. This method of feed from the sump to the tank farm 

is an alternat ive method that could be employed should the requirement 

present itself. 

The submerged SDS feed pump , located in the WC-U-2 standpipe, delivers 

water from the feed tank system to the SDS ion exchangers via the Feed 

Manifold and Ion Exchange Manifold. 

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

zeolite train "2" or both trains s imultaneously. Our present plans are 

to process through one train at a t ime during init ial operat ions. As 

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

process through both trains s imultaneously. Process sampling 

capabi l i ty is provided to enable determination and evaluation of bed 

performance based on influent and effluent sampling. 

From the train 1 or train 2 exchangers the process fluid is direc ted 

into a common line which directs the flow to e i ther cat ion exchanger 

"A" or cation exchanger "B". This feature al lows the final vessel to 

be removed from operation by switching to the standby vessel without 

shutting the system down for change out. 

The ion exchanger vessels are contained in secondary containment boxes 

located approximately 15 feet below the surface of the pool water. The 

containment boxes have slotted openings in the containment box lids. 

This feature fulf ills a two-fold purpose; 1) i t  al lows the lids to 

close around the remote handling tools and 2) i t  al lows pool water to 

flow into the top of the containment box, over and around the liquid 

d isconnect coupling and out through the bottom of the containment box, 

into a common header for transport to the pool c leanup ion exchanger. 

The effluent of the leakage containment ion exchangers is returned 

directly to the pool. 
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F rom the effluent of the cation vessels the water passes through a 

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

process st ream to trap small resin fines which could be carried through 

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

filter contains a differential pressure indicator (CN-DPI-PFOl) to 

provide indication of particulate build up. 

F rom the effluent of the resin trap filter the water is piped to two 

( 2 )  exist ing piping systems through a co�on header. The preferred 

process ing path will be through the spent fuel pool cooler p iping 

located in the cask pit. This p ip ing ties into the Reactor Coolant 

Bleed Tanks. F rom the Reactor Coolant Bleed Tanks the water will be 

processed via the Epicor I I  System located in the Chemical Cleaning 

Build ing. The optional path will be via the spent fuel pool 

submersible pump discharge piping connection located on the east side 

of the "B" spent fuel pool, to the Miscellaneous Waste Ho.ld-up Tank 

(HWHT) . 

The EPICOR-II system is described separately in "EP1COR-II SYSTEM 

DESCRIPTION ." The function of EPICOR-ll in the SDS Processing scenario 

is to remove sodium which is a prerequisite to the removal of ant imony 

(Sb-125). This sodium removal will be performed in the first EPICOR-11 

6x6 liner. The next EPICOR-11 liner will be used to polish the 

remaining residual radionuclides from the water. After processing and 

sampling by EPICOR-11 , the water is  pumped to the Processed Water 

Storage Tanks ( two 500,000 gallon tanks) and retained for future 

disposition. 
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.------------------------------------------------

The Subme�ged Demineralizer System contains, as an . integral pa�t of the 

System, an MSA off gas unit. This unit is a 1 ,000 cfm unit containing 

HEPA prefilter& and final filters and capability for charcoal 

adsorption. The off gas system also contains an off gas separator tank 

with a demiste• for the removal of entrained moisture in the off gaa 

st ream prior to treatment by the off gas unit. 

The off gas separator tank is a 590 gallon tank located in the Unit 2 

"B" spent fuel pool surge tank. The off gas separator tank i s  piped �o 

a stand pipe, also located in the surge tank, which contains the off 

gas bottoms sump p�p ( 5 27-C-02).  Moisture from various operational 

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

operations, dewatering operations, sampling operations, leakage 

collection from the manifold boxes,  and water removed by the integral 

demister is collected in the tank with tank level indication displayed 

on CN-Ll-VAOJ. Automatic level control instrumentation initiates the 

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

the WC-U-2 feed tank stand pipe. The off gas system discharges into 

the fuel handling building HVAC System. 

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

tanks which are installed in the FHB model room on the 305� elevation. 

These tanks will be used to store flush water to be used in flushing of 

the system prior to vessel change out. The monitor tanks system 

includes pumps (SDS-PlA & SDS-PlB) and level instrumentation (SDS-LEl & 

LE3, SDS-LTl & LT3) The system may be operated locally or remotely f rom 

the SDS operating area located on the 347�-6" elevation of the. fuel 
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handling building. The des ign of the Monitor Tank System is such that 

it could be used for temporary hold-up of the SDS cation effluent 

should processing dictate that this would be advisable. The monitor 

tanks are accessed from the effluent of the resin f i lcer by installed 

valving. The Monitor Tank System is further explained in the Monitor 

Tank System Description, Appendix 14 of this document. 

1 . 4  System Performance Charac teristics 

The basic water processing strategy utilizing SDS for the 

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

and the Reactor Coolant System ( 90 , 000 gallons) incorporates the SDS in 

combination with EPICOR I I .  The c lean-up or reconcentration of fission 

products is accomplished by demineralization and is enhanced by 

filtration of particulate matter greater than 10 microns in size in the 

SDS filtration sub system. Filtration is considered necessary for 

protection of the ion exchange beds. 

Water is delivered to the prefilter and final filter at a f low rate of 

10 to 30 gpm, 10• to 90°F, and then into the SDS feed tanks. The water 

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

samples performed by Oak Ridge National Laboratories and CPU studies of 

filter loading and particule settling charac teristcs indicate that 

little particulate matter should be encountered taking suction on the 

water surface .  Based o n  these studies and analynis,  the projected 

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

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

be required as the surface suction pump approaches the Reactor Building 

floor. Us ing the radionuc lide concentrations detected in the ORNL 
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aample program, expected curie load ing vould be less than one ( 1 )  curie 

per pre-filter and one ( 1 )  curie per final filter veaael, and vould 

primarily contain Sr-90. 

The expected radionuc lide concentration• contained in the Reactor 

Building suop water and the Reactor Coolant System are repreaented in 

Appendix 8 .  

The actual deminerali�ation proceaa would begin i n  the f irat ion 

exchanger veasel in the SDS ayatem. Thia aection of the syatem is 

divided into tvo (2) parallel trains containing three ( 3 )  veasela in 

aeries. Either train may be operated individually or both trains 

simu ltaneously. The residence time neceasary for proper ion exchange 

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

thia section. For protection of downstream EPICOR II organic ion 

exchange media, the procesa fluid temperature ia limited to 125•F. 

To accomplish these goals, ve intend to use a homogeneous mixture of 

Ionaiv IE-95 and Linde A �eolite in all four SDS linera. Ionaiv IE-95 

has a high capacity and aelectivity for Cs , and if used in the sodium 

form will provide for removal of Sr. It is our intention to uae the 

IE-95 in the sodium form. Linde A has a high capacity and selectivity 

for Sr. Combining these two �eolitea in the four SDS vessels vill load 

moat of the cesium an� strontium in the first in-line vessel. Although 

the exact percentage mixture of these two type• of �eolite haa not been 

confirmed , it is anticipated that the firat vessel can be loaded to 

about 60, 000 curies Cs, and about 2, 000 curies Sr. The remaining three 

veasels will contain any breakthrough and further polish the vater. 
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An administrat ive limit of 60, 000 curies of cesium, ba�ed on the DOE 

task force recommendation has been placed on the 1E-95 zeolite liners, 

s t rontium will be limited to 6, 000 curies per Linde "A" liner, or S r  

effluent o f  less than 1 uCi/ml. 

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

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

influent and effluent samples at each ion exchanger vessel. The 

projected radionuclide concentrations at each sample point are 

specified in the SDS TER • 

. The EP1COR 11 system will be utilized as a polishing unit and for the 

removal of sodium which is key to the removal of trace quant ities of 

ruthenium, recalc itrant species of cesium and strontium and primarily 

antimony. EPICOR I I  6 x 6 liners for the removal of sod ium are 

expected to be changed out at 2 5 , 000 gallons. This assumes a resin 

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

RCBT 's will be utilized as a hold up tank and monitoring station to 

attempt to limit EPICOR II liner radionuclide concentrations to less 

than 1 uci/gm. This will allow EPICOR 11 liners to be buried in 

shallow land burial facilities without solidification. The processing 

logic plan which depicts the decision making logic is shown in Table 

1 .  Table 2 shows the various vessel s ,  their sizes, function, projected 

exchanger media, and number of liners expected to be generated. 

1. 5 System Arrangement and Interfaces 

The Submerged Demineralizer System is housed in the THl Unit 11 Fuel 

Handling Building. The majority of the system components are located 

within the "B" spent fuel pool which will be flooded with water to 
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afford radiation shieldin� for submerged components. Components that 

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

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

1) or in the proximi ty of the spent fuel pools.  

1 . 5- . 1  "A" Spent Fuel Pool SDS Components 

The Unit II fuel handling building adjoins the Reactor Building and i s  

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

pool is nearest the reactor building and measures approximately 24 feet 

wide, 65 feet long, and 411-6" deep. The "A" fuel pool contains six 

tanks, which were installed shortly after the accident,  for water 

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

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

tan�& have a capacity of 15, 000 gallons each and are interconnected to 

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

the feed tanks for the SDS system. 

The entire "A" spent fuel pool is covered with 3 feet thick concrete 

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

operation. The feed tanks can be filled using either the Reactor 

Building sump surface suction pump or the WG-P-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 thrcug!\ the SDS 

prefilter and final filter which are submerged in the "B11 spent fuel 

pool. 

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

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

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

- 12 -
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tanks. The feed pump which is located in the standpipe is connected to 

the feed manifold which is a few feet to the southeast of the standpipe 

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

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

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

SDS process trains in the "B" spent fue l  pool connect to the east aide 

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

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

blocks are shielded with lead bricks. 

1 . 5 . 2  11811 Spent Fuel Pool SDS Components 

The Unit 11 "B" Spent Fuel Pool is directly north of and connected to 

the "A" spent fue l. The channel that connects the "A" and "B" pools 

has been sealed. Immediately north of the"B" pool proper are two small 

pools. The one on the west aide is connected to the "B" pool by a 

large transfer canal and is called the cask pit. The cask pit is 10 

feet wide, 10 feet long, and 4 3 '  6" deep. On the east side of the cask 

pit is the surge chamber which is 10 feet wide, · lo feet long, and 1 7  

feet deep. The surge chamber ia connected to the cask pit by 

underwater piping. 

The SDS cask support platform is located at the extreme south end of 

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

the east-west direction, sits on the pool curbing and is not submerged 

during operation. The cask support platform holds the RCS c lean-up 

manifold, the filter manifold, the SDS effluent post-filter and the 

CN-PNL-1 control panel.  The RCS c lean-up manifold ia located on the 

southeast corner of the cas� support platform. All liquid process 

- 1 3 -



piping interconnecting with the feed tank system or SDS feed system 

enters or exits the "B" pool under the cask support platform at the 

east end of the RCS c lean-up manifold. Under the RCS c lean-up manifold 

the piping traverses the air space between the cask support platform 

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

piping exits the pipe chase underwater and travels to the various 

underwater components. At each place where the p iping must come to the 

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

of the water and air is not adequate. 

The filter manifold is located on the north aide of the cask support 

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

manifold provides the valving and instrumentation for the prefilter and 

final filter located just north of the filter manifold, underwater in 

the filter support rack. 

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

filters SDS cation exchanger effluent prior to transfer to processing 

by EPICOR II and/or storage. 

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

Directly west o f  the post-filter, off o f  the cask support platform, 

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

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

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

glove box has glove porta on the west side. 

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

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

of the high rad filter glove box and west of the CH-PNL-1 control panel. 
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The relll4 inder of the area in the "B" spent fuel pool proper, north of 

the cask support platform contains the majority of the submerged 

components of the processing trains and the underwater storage racks 

for depleted ion exchangers and filter canisters. Four basic 

structures , resting on the pool floor, make up the processing and 

storage units. They are the filter support rack, the main process 

st ream ion exchanger support rack, the pool clean-up ion exchanger 

rack, and the storage racks. 

As mentioned previously, the filter support rack is located immediately 

north of the cask support platform midway between the east and west 

pool sides. Running along the east aide of the "B" spent fuel pool 

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

of the pool is the ion exchanger support rack 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 poo l ,  midway between the pool 

sides, is located the pool c leanup exchanger rack which contains two 

ion exchanger vessels for maintaining clean pool water. 

Each of these three racks rests on the bottom of the pool. Each rack 

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

provide operator access. Remote handling tools for coupling and 

decoupl ing vessels are provided for changeout operations. Each rack 

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

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

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

edge of the pool.  The storage rack has three rows each having eight 
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storage locat ion� for a total of twenty-four slots,  2) four storage 

locations are provided on the pool floor in the space between the 

filter support rack and the pool cleanup exchanger rack ( leakage 

containment ion exchanger rack) and e ight locations are located on the 

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

of the filter and leakage containment r6cks ( total of 12) , 3)  four 

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

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

Total of items 1, 2 and 3 is sixty storage spaces. Eight addit ional 

storage spaces can be provided by u t ilizing processing locations. 

Personnel access to the filter support rack and leakage containment 

rack operating platforms is by moveable personnel bridges which span 

the gap f rom the west pool curb to the west aide of the working 

platforms. Access to the ion exchanger support rack opeTating 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 instrumentat ion for the ion exchanger process 

flow control. 

Directly west on the same e levation is the leakage containment pump 

which circulates pool water through the leakage containment ion 

exchangers. The pump discharges underwater in the channel between the 

cask pit and the "B" spent fuel pool. 
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The shipping cask support platform sits on the floor along the south 

end of the cask pit. lt supports the shipping cask to be used for 

transporting spent SDS ion exchanger and filter vessels. The 

dewatering stat ion rests on the east side of the shipping cask support 

platform and is anchored to the concrete between the cask pit and the 

surge chamber. Personnel· access to the dewatering station operating 

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

curb along the north side of the cask pit. The ion exchanger handl ing 

tools and the retrieval tool hang into the cask pit from hangers 

installed on the south side of the yoke hanger assembly. 

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

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

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

separator which separates the entrained moisture from gaseous releases 

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

bottoms pump standpipe in which the off-gas bottoms sump pump resides. 

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

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

standpipe for reprocessing. All SDS processing component vents and 

drains are routed to the off-gas separator tank. 

The surge chamber is covered with concrete shield blocks, a layer of 

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

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

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

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

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

panel ,  and 6) the off-gas separator level instrument panel. 
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The high rad feed sample g love box i a  uaed to sample the feed water to 

the f irst zeolite vessel in e i ther of the processing trains. The 

intermediate level sample g love box is ut il ized to sample a l l  ion 

exchange veaael effluents start ing 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 

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

glove box is located on the west aide and faces west. The beta monitor 

manifold is located between 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. 

On the south side of the surge chamber cover are located the 

annunc iator panel ,  the rad monitor panel and the off-gas separator tank 

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

located here. They are discussed in detail in Sect ion 2 . 2  of this 

document. 

Located on the east po�l curb adjacent to the ion exchanger manifold is 

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

negative pressure on a l l  vented SDS component• and provides auction on 

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

south along the east Fuel Handl ing Building wall to where it  ties into 

the exist ing Fuel Handling Building ventilation system. 

Installed immediately downstream of the blower, the off-gas sampling 

unit (PING lA) cont inuously monitors the off-gas effluent for airborne 

radioac tivity. 
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A chemistry laboratory i s  located on the floor apace iur�diately north 

of the "B" spent fuel pool on the vest aide of the Fuel Handling 

Building. 

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

nev fuel storage pit cover vhich is located on the east aide of the 

Fuel Handling Building. north of the "B" spent fuel pool. 

Under the floor space occupied by the chemistry laboratory. at the next 

lover f loor level (3051 elevation. 421 belov the fuel pool operating 

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

tvo 12 .000 gallon tanks. each 8 feet in d iameter and 32 feet high vith 

associated pumps (2)  and all  related piping to effect recirculat ion. 

sampl ing and transfer of the contents of the tanks to storage or back 

to the SDS. The tanks are intended to be used to store processed vater 

for flushing SDS piping prior to vessel chang�out and/or maintenance. 

Flushing connections are provided on all of the manifolds and glove 

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

Flushing is accomplished by attaching rubber hose from the flushing 

vater supply stat ion to the flush connection on the component to be 

flushed. Flush vater stat ions and air purge stations are located 

vithin close proximity of all  components vhich may requir� vater flush 

or air pur�e. All flush and purge connect ions are made via Hansen 

quick d isconnent couplings. 

1 . 5 . 3  SDS Interfaces to Other Systems 

1 . 5 . 3. 1 Electrical 

All SDS electric pover is tied into the Unit II BOP electrical 

systems at d istribution panel PDP-6A• vhich is located at the 

3471 611 elevation of the Fuel Handling Building. 
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1 . 5 . 3 . 2  HVAC 

1 . 5. 3. 3  

1 . 5 . 3.4 

1 . 5 . 3 . 5  

1 . 5. 3. 6  

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

elevation at an existing penetration. The ducting ties into 

existing Fuel Handling Building ventilation ducting immediately 

below that penetration at elevation 341'-2". 

Demineralized Water 

The SDS demineralized water header i s  tied into the plant system 

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

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

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

protect the plant demineralized water system. 

Service Air 

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

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

demineralized water system valve addressed in Section 1 . 5 . 3.3. 

Instrument Air 

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

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

EPICOR I I  

SDS effluent water can be transferred to EPICOR I I  from e ither 

the Reactor Coolant Bleed Tanks (RCBT) or the Miscel laneous Waste 

Holdup Tank (KJHT). The SDS effluent may be d irected to either 

of these tanks by selecting the appropriate valving on the SDS 

transfer line at the 347'6" operating e levation o f  the Fuel 

Hand ling Building. The SDS interface to the HWHT i s  through 

valve SF-V-234 located under the east curb of the "B" spent fuel 
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1 . 5 . 3 . 7  

1 . 5 . 3 . 8  

pool. Th e  SDS interface to the RCBT's is through a spent fuel 

cooling line connection in the northeast corner of the cask pit. 

This line connects to valve SF-V-158 at the 305' elevation. 

Double isolation valves in the SDS transfer lire at the 347'6" 

elevation precede the plant isolation valves. 

Processed Water Storage Tanks (PWST) 

EPIOOR I I  effluent is transferred to the PwST using the EPICOR II 

transfer pump. The PWST's are tied to EPIOOR I I  at valve 

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

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

tied to the monitor tanks at valve PW-V-39 which is located in 

the Unit I/Unit I I  corridor. 

WG-P-1 and Surface Suction Pumps 

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

water to the SDS feed tanks are tied to the SDS system downstream 

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

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

this document. The surface suction system is described in 

Apendix 12 of this document. 

1 . 6  System Design Requirements 

1 . 6. 1  General Design Requirements 
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1 . 6. 1 . 1  

1 . 6. 1 . 2  

1 . 6.1. 3 

1.6. 1 . 4  

1 . 6. 1 .4. 1 

The design basis coraidera the guidance in the following 

docua�e nts :  

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 . 1 0  

1 . 6. 1 . 1. 5  u.s. Code o f  Federal Regulat ions 10CFR20 App. B 

1. 6. 1. 1. 6 U . S .  Code of Fede ral Regu1atio.ns 10CFR50 

as imposed by Reg. Guide 1 . 143 

1 . 6. 1 . 1 . 7  U . S . N. R . C. Reg. Guide 1.21  June 1974 

The proce ss shall function in such a aanner as to limit releases 

to the enviroDZDent and limit plant personnel exposures levels to 

levels which are "as low a• i1 re a�onably achievable" in 

accordance with lOCFR Part 50, lOCFR Part 20, Regulatory Guide 

8. 8 and 'Df 1 II Recovery Technical Spec ificat ions. 

Syate111 performance shall meet or exceed the deconta111ination 

factors presented in Table 8 of thi1 document. The process 

provides the flexibil i ty to accommodate variances in influent 

isotopic inventory by varying the filtration techniques and ion 

exchange media. 

Capacity 

The processing rate through the filte r• 1hall be 10 to 30 gpm. 

Filters are des igned for operation with up to 20 psi6P above 

normal system operating pre1sure. 
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1 . 6 . 1 . 4 . 2  

1 . 6. 1. 4 . 3  

Process flow rate i a  S gpm per train 1 0  gpm total through the 

zeolite beds and 10 gpm total through the cat ion vessels. 

Procesa flow rate is a function of residence time , and can be 

varied depending on the choice of reains. 

Storage capacity of spent veuela is 60 veuels (not including 

the processing stations). 

1 . 6 . 2  

1 . 6. 2 . 1  

Process Piping Design Requi rements 

1 . 6. 2.2 

1 . 6 . 2 . 3  

1 . 6 . 2 . 4  

Piping i s  designed to ANSI B31. 1 in accordance with the 

requirements of Regulatory Guide 1 . 143. Welded construction has 

been utilized to the maximum extent possible with butt welding 

util ized in higher anticipated radiation level areas to minimize 

"crud" traps. 

The piping aystem has been designed for lSO psi 100•F service and 

utilizes schedule 40, type 304 stainleas steel pipe and fitt inga. 

All inatrument tubing ayatems communicating with process media 

utilize type 304 welded atainlesa ateel tubing and fitt ing. 

Process inst rumentat ion generally is not fitted with isolation 

block valves as the inatrumentation i� designed to b� maintenance 

free over the aervice l ife of the system. 

Pressure sensing instruments communicating with high activity 

process fluids util ize liquid fil led d iaphragm isolation devices 

with fil led capillary tubes communicating with the actual 

pressure indicating device. This minimizes the possibility of 

contaminated fluids entering the pressure indicator. The device 

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

1.6 . 2 . 6  

1 . 6. 2 . 7  

1 . 6.3 

1 . 6.3.1 

1 . 6. 3 . 1 . 1  

1. 6.3.2 

1.6.3.3  

1 . 6.3.4  

Valving in the process stream i s  contained in enclosed, shielded 

manifold boxes which are tied into the off gas handling unit and 

are self draining. Shielded access ports in the box are p rovided 

for inspection and maintenance of the valves. Valves are 

operated remotely utilizing reach rods which extend through the 

shielding plugs. Process valving is of the top entry type to 

facilitate maintenance and repair. 

The process line pipe size is normally 111 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 

will be conducted to insure that these limits are met and 

maintained. 

Ion Exchange Vessel and Filter Vessel Requirements 

Vessels are designed, fabricated and tested to the ASHE Boiler 

and Pressure Vessel Code , Section VIII, Division l, 1977 addendum 

through Winter •1s. 

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

Filter vessels and lower activity ion exchange vessels are 

designed to 150 psi, 100°F using type 304 stainless steel. 

Zeolite ion exchange vessels are des igned to 350 psig , 4oo•F 

using type 316L stainless steel. 

Zeolite ves�els are des igned to allow ease of removal of ion 

exchange media for future disposal. 
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1 . 6. 3. 5  

1 . 6. 4  

1 . 6.4. 1 

All vessels utilize Hanson quick disconnec t fitting to al low 

remote connection and d isconnection. 

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 Deminera lizat ion System Pumps 

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

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

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

12 "A" fuel poo l ) .  I t  provides the capability to transfer liquid 

w.ste from the upper level waste storage tanks {WG-T-2A through 

2D) , through the SDS System for processing. 
• 

The pump is provided with a recirculation line, equipped with an 

orifice, which prevents inadvertent operation of the pump at a 

shutoff head. The recirculation line taps off of the pump 

d ischarge line in the feed pump manifold, and empties back into 

the twelve inch standpipe. The flow orifice provides for 

rec irculation flowrate of 15 gpm at a 208 foot head . 

The pump is a submersible centrifugal Goulds pump with a capacity 

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

temperature element and flow meter are installed on the pump 

discharge piping to provide a means of monitoring pump 

performance. 

The feed pump motor is rated at five HP and is powered from a 480 

VAC HCC panel (PDP-6A) . The pump is controlled from a local 

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

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

start pushbutton, a stop pushbotton, and an auto/hand switch, all 

located on the local control pane l. The start and stop 
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2 . 1 . 1 . 2  

2. 1 . 1 . 3  

pushbuttons control pump operation when the auto/hand switch i s  

i n  either position. When the auto/hand switch is in auto, a low 

level switch which senses standpipe leve l ,  will stop the feed 

pump on a low level in the standpipe (WC-U-2 ) .  

Monitor Tank Transfer Pumps (PlA & PlB) 

These pumps are two identical, electrical, double mechanical seal 

centrifugal Goulds pumps arranged in parallel. The system is 

designed to operate using one pump, the second pump i s  an 

installed spare. The pumps provide the capability to transfer 

processed water to either the 1 2 '  standpipe ( WC-U-2) for 

reprocessing, the influent to Epicor II system or the SDS flush 

header. In addition the pump d ischarge can be directed back t o  

the monitor tanks which al lows these contents to b e  rec irculated 

prior to chemical analysis and sampling. The pump is a Goulds 

double mechanical sea l ,  centrifugal pump rated at 50 GPH with a 

total dynamic head o f  1 1 1  feet. 

Pump operation is controlled by start/atop pushbuttons located 

locally at the pump starter on the 305' e levation and remotely in 

control panel (SDS-LCPl) on the 347' elevation� A selector 

switch is also installed which aligns the monitor tank transfer 

pump to a particular monitor tank to allow the system to 

automat ically trip the transfer pump in the event a monitor tank 

low low level condition is experienced. 

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

This pump , during normal operation, will automatically maintain 

the leve l in the off gas separator tank within a preset band ( 7 8" 
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2 . 1 . 1 . 4  

to 12" ) .  I n  a n  automatic Dade,  pump operation w i l l  b e  controlled 

by an electrical switch associated with the off gas separator 

tank level indicator. The switch energizes the pump motor 

controller when the tank level reaches 6' 6". The pump then 

operates, removing the separator tank content s ,  unt i l  the tank 

level reaches twelve inches,  and the level switch de-energ izes 

the pumps motor controller. 

The off gas bottoms pump takes a auction �n the off gas moisture 

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

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

Demineralizer System. 

The off gas bottoms pump ia a submersible centrifugal Goulds pump 

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

55 ft. head. The pump, tank, and well are located in the spent 

fuel pool surge tank. 

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

the surge tank. An on/off/auto switch ia provided on the panel 

to al low manual operation of the pump. During normal operation, 

the switch will be placed in the automatic poaition. The pump is 

powered from the SDS power panel (PDP-6A).  

Off Cas Blower (CN·E-VA05) 

Submerged Demineralizer System Components (except for the monitor 

tanka which vent directly to the Fuel Hand l ing Build ing 

Ventilat ion System) are maintained under a a light vacuuc by the 

off gaa blower. The blower is designed to exhaust 1000 cfm at 
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2 . 1 . 1 . 5  

the system design pressure. The off gas blower is designed to 

maintain a nominal d i fferential pressure in the o f f  gas header of 

12" of water vacuum with a dirty prefilter, with 2" of water los,. 

in the HEPA f ilters. The off gas blower is a ten inch, rad ial 

flow, centrifugal type with single inlet unit. Suct ion and 

discharge pressure gages are provided to monitor blower 

performance. The motor is a 5 HP. , 460 volta, 3 phase, 60 Hz 

unit powered from the SDS Motor Control Center. The b lower i s  

mounted o n  the o f f  gas unit skid which is located near the east 

wall of the "B" spent fuel pool. The pump is controlled with 

start stop pushbuttons located next to the off gas blower. 

Leakage Containment System Pump ( CN-P-LC06) 

The leakage containment pump is designed to maintain an inward 

flow of fuel pool water into the leakage containment boxes which 

surround the SDS f ilters and demineralizers. The pump d ischarges 

the pool water, and any leakage from ��e vessel f i t t ings, to a 

set of ion exchangers and then to the fuel pool. Post filter 

flush water i s  also directed to the leakage containment boxes. 

The leakage containment pump is a centrifugal pump which is 

mounted on the catwalk between the 11811 fuel pool and the cask 

handling pool. The pump i s  driven by a three HP motor which is 

powered from the SDS motor control center. It is controlled with 

stop/start pushbutton• mounted on a pump control panel located 

next to the pump. The pump takes auction on a common header 

containing throttl ing valves which, through the use of manometers 

located on the ion exchange rack operators platform where the 
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remote valve reach rods are also located, allow the flow through 

each containment box to be throt�led to 10 gpm per box. The 

total flow through the pump is 100 gpm and is delivered a s  50 gpm 

per leakage containment ion exchanger. The pump develope& 120 

gpm �t 55 ft. total dynamic head. 

2 . 1. 1 . 6  RCS Manifold, Hi Rad Filter Manifold and High Rad Sample Glove 

Box Sump Pumps (CN-P-FL07, CN-P-SA08 and CN-P-RC09) 

2 . 1 . 2  

2 . 1 . 2.1 

These pumps are mounted locally in the Hi Rad f ilter Manifold, Hi 

Rad Filter Sample Glove Box and the RCS Manifold. They provide 

the capability to transfer liquid waste from the sumps of these 

components to the feed tank standpipe ( SG-U-2) .  The remaining 

SDS component sumps, unlike those above, do not need a similar 

arrangement since they gravity drain to the off gas separator 

tank or WG-U-2 standpipe (Feed Manifold). 

The sump pumps are identical nutating pumps with a capacity of 

0 . 50 gpm at 81 feet of dynamic head. 

The pumps will be operated automatically to maintain level in 

these sumps within a preset band. This is accompl ished by level 

switches in eac� sump which energizes the pump when the water 

level reaches 2 inches and de-energizes the pump when the water 

is removed. They will be powered from panel HP-CN-1 which also 

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

Submerged Demineralizat ion System Tanks 

Off Gas Separator Tank (CN-T-VA02) 

The moisture separator tank provides the capability of removing 

large amounts of l iquid from ventilation and drainage l ines 

associated with the Submerged Demineralizat ion System. Drain 
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l ines throughout the SDS (except for the monitor tanks, the feed 

manifold and components discussed in 2 . 1 . 1 . 6  above which have a 

separate drain arrangement) combine into a common drain header 

that empties directly into the moisture separator tank. 

Ventilation l �nes from various SDS components combine to join a 

common header. Just before this header runs into the off gas 

filtration unit, it forms a water trap which collects moisture 

from the ventilat ion exhaust and drains it into the off gas 

moisture separator tank. The tank is a vertically mounted 

stainless steel tank located (along with the off gas bottoms pump 

standpipe) in the spent fuel pool surge tank. I t  i s  36 inches · in 

d iameter, ten foot in length and has a capacity of 590 gallons. 

The separator tank is vented back to the off gas header, just 

downst ream of the moisture trap mentioned above. A demister 

assembly is located in the top of the tank to remove moisture 

f�m the tank ' s  ventilated gases. The demister assembly has been 

tested in accordance with USAEC report HSAR-61-45. It will be 

capable of removing 99 percent of all free droplets of water, 

down to one micron in d iameter, without any visible c arryover. 

A three inch drainline runs from· the bottom of the tanK to the 

off gas hottoms pump standpipe (CN-U-VAOl) . The s tandpipe i s  1 6  

inches i n  d iameter and 1 6  feet long. It houses the off gas 

bottoms pump {CN-P-VA04) .  

The separator tank has a Barton type level instrument ass�iated 

with it. The m�ter reads from zero percent to 100 percent full 

scale. The instrument also has a level control switch, which 
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2 . 1 . 2.2 

controls off gas bottoms pump operation, and a high level switch, 

which act ivates an alarm on high tank levels. 

Submerged Demineralization System Monitor Tanks ( SDS-T-lA 6 

SDS-T-18) 

There are two 12,000 gallon t·anks des igned for collection and 

temporary storage of l iquids that have been processed through the 

Submerged Demineralizer System. The monitor tanks are intended 

to be utilized as a storage location for flush water for the 

SDS. The monitor tanks have been designed to perform the 

function desc ribed in Appendix 14 and may be util ized when 

processing requirements necessitate. In this mode the l iquids 

are stored in the tanks until an accurate sample of the tanks 

contents are analyzed, and the disposition (based on sample 

results) of the processeu l iquid is determined. Based on the 

sample results, the contents may be d ischarged to: 1) the feed 

pump standpipe (WG-U-2) , 2) to TMI processed water storage tanks, 

3) to the SDS flush water supply header or 4) to the Epicor I I  

System via the HWHT or the RCBT ' s .  

Process liquid, meeting the required radionuc lide concentration 

levels, will be discharged to THI process water storage tanks for 

future d isposition. 

Liquid not meeting the imposed requirements will be reprocessed 

through the Epicor II System, if it is determined that this 

system alone can reduce the activity levels sufficiently. 

If act ivity levels are too high for the Epicor II System, the 

l iquid will be pumped back to the feed pump standpipe for 

reprocessing through the SDS. 
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The c a·1ks are vert ically mounted, stainless steel tanks , located 

in the northwest corner of the Fuel Handling Building Hodel 

Room. The monitor tanks are atmospheric tanks built to API-650, 

Appendix J and meet the design criteria iet forth in Regulatory 

Guide 1 . 143. 

The tanks are vented d irectly through a vent line to the Fuel 

Hanuling Building Vent ilation System. The influent line to each 

tank is equipped with an automatic isolation valve, which stops 

influent liquid flow when the level detector, associated with the 

tank, senses a high leve l .  

Associated with each tank is a Foxboro type level detector. Its 

meter indication ranges from 0 to 400 inches full scale. These 

level detectors also provide high/low level signals to shut the 

tank influent automatic isolat ion valve on high level and to stop 

the monitor tank transfer puap on low leve l .  I n  add ition, these 

signals also feed the SDS alarm panel to alert the operator i n  

:he event that any of these conditions exist.  Prior to 

transferring of processed liquids stored in the monitor tanks, 

the tank contents are recirculated using one of the two monitor 

tank transfer pumps through eductors to insure proper mixing. 

The valves and piping are set up to allow e i ther tank to be 

recirculated using either pump or it  is possible to set up 

simultaneou s ,  independent recirculation of both tanks. 
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2 . 1 . 3  Filt ration/Demineralization Units 

2 . 1 . 3 . 1  Submerged Demineralizer System Prefilter 

The prefilter is the first process vessel of the Submerged 

Demineralizer System. The prefilter is used to remove debris and 

suspended solids (greater than 125 microns in size) from the 

untreated radioactive waste water. 

The prefilter unit is a stainless stee l ,  type 304, vessel, with 

approximately 10 cubic feet of volume. Tne vessel, including the 

male half of the quick d isconnect,  is 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. 

Within the vessel is an enclosed area, constructed of 16 gage 

perforated plate. This cylindrical column constitutes the 

initial filtering unit of the prefilter vessel. The inlet nozzle 

consists of an open ended pipe equipped with (2) two internal 

ball check valves. The nozzle is located outside of the enclosed 

area, between the perforated plate and the prefilter vessel 
. 

wall. The inlet nozzle extends down into the vessel 

approximately one-half the height of the vessel. The internals 

of the Hansen quick disconnect ,  on the inlet nozzle,  have been 

removed to prevent plugging from debris in the waste water. The 

inlet nozzle is equipped with two ball check valves which prevent 

a reverse flow of water out of the vessel when the vessel is 

disconnected from the process stream. 
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Contained within the enclosed cavity (formed by the perforated 

plate) is a network of fifteen, 125 micron "Cuno" filter 

cartridges. The opening at the upper end of each filter seals 

around a nozzle which empties into an outlet header. The opening 

at the lower end of the filter is plugged. The cartridges are 

supported by springs (on the bottom) which aid in sealing the 

upper opening around the outlet nozzles. 

The prefilter assembly is also equipped with a dewatering leg and 

a vent nozzle. The dewatering leg consists of a l/2 inch 

stainless steel pipe, _extending from the bottom center of the 

filter, around the outside of the perforated plate, and out the 

top of the vessel. It terminates with the male half of a Hansen 

quick disconnect .  The vent consists o f  a short nipple (with the 

male half of a Hansen quick d isconnect attached to the end) 

welded around an opening in the top of the vessel. 

Pressure instruments have been installed in the system to monitor 

filter performance. There are pressure gages located on the 

influent and effluent l ines to allow the operator to monitor the 

pressure that the filter is subjected to and to monitor the 

pressure drop across the filter. At a d ifferential pressure of 

20 psig above normal clean filter operating pressure the filter 

is considered loaded, and will be changed-out . 

Submerged Demineralization System Final Filter 

The final filter is the second mechanical filtration unit in the 

SDS. The filter is used to remove any suspended solids (greater 

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

the prefilter. 

The final filter veesel ehell is identical to the prefilter 

vessel shell.  It is a etainlese steel, type 304 vessel with 

approximately ten cubic feet of volume. The vessel, including 

the male half of the quick diaconnecta, is 4 feet 5 l/2 inches in 

height and two feet outside d iameter. The top of the tank has 

four male quick d i sconnect fittings, an inlet nozzle, an outlet 

nozzle, a vent nozzle, and a dewatering nozzle 

Arranged within the filter are three concentric circles of "Cuno" 

filters totaling thirty cartridgee. The cartridges are mounted 

in the final filter in the same manner as they are mounted in the 

prefilter. A spring on the bottom seals the "cuno" filter 

against the effluent header nozzles. 

The final filter inlet nozzle is a short nipple with the male 

half of a Hansen quick disconnect welded to it. The other end of 

the nipple i s  welded around an op�ning in the top of the veucl. 

The filter vent nozzle is constructed the same as the inlet 

nozzle. 

The outlet nozzle is a short run of pipe extending from the 

filter effluent header, through the top of the vessel and end ing 

with a male quick disconnect .  The dewatering leg i s  a 1/2 inch 

pipe which runs from the bottom center of the vessel, up through 

the vessel, 8 inches from the vessel centerl ine. The l ine 

penetrates the top of the vessel, end ends with a mele quick 

disconnec t .  
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2 . 1 . 3 . 3  

The flow path through the filter i s  a s  follows: the water enters 

the ve3sel through the inlet nozzle and flows down and around the 

"Cuno" filters • .  The water then passes through the cartridge and 

leaves the vessel through the outlet nozzle. 

Both the prefilter and the final filter, when installed in the 

system, will set inside a secondary containment located 

underwater at the south end of the "B" fuel pool. The purpose of 

the secondary containment is to collect any l !�kage which might 

be present from the fittings associated with the vessel, and to 

provide support for the filter vessel.  

Pressure instruments have been installed in the system to monitor 

filter performance. There are pressure gages located on the 

influent and effluent lines to allow the operator to monitor the 

pressure the f i lter is subjected to, and the pressure drop across 

the filter. At a d ifferential pressure of 20 psig above normal 

clean filter operating pressure, the f ilter is considered loaded 

and will be changed-out. 

Leakage Containment Ion Exchange Vessels 

Leakage containment ion exchange beds are contained in a standard 

vessel, identical in size to the f i l t ration 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 d isconnec t.  The fourth is a 

three inch fitting with a screwed pipe cape closure. 
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The inlet nozzle is a short run o f  pipe, which extends from the 

quick disconnect ,  down into the vessel, and empties into a spray 

ring. The ring is a 1 1/2 inch pipe rolled into a 1 2  inch 

d iaMeter ring, located horizontally near the top of the vessel. 

There are six 5/16 inch d iameter holes drilled through the bottom 

of the ring. The holes are covered by a one inch long 3/4 inch 

d iameter, . 007 inch sc reen cup (Johnson screen) , which is welded 

around the hole. 

The vent nozzle i s  a short nipple welded around a hole in the top 

of the vessel. A three inch in d iameter, .007 inch screen cup is 

welded around the hole on the inside of the vessel as a resin 

retaining device. 

The outlet l ine from the vessel serves two purposes. It is the 

normal outlet line, and it serves as a dewatering leg. The 

outlet line i s  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 sc reened area, which act . as a resin retaining 

screen. 

The fourth nozzle on the vessel is used as an access opening. It 

is a three inch nozzle welded around an opening in the top of the 

vessel. The nipple is capped with a three inch screwed pipe cap. 

The influent water enters the vessel through the inlet nozzle. 

Water sprays out into the ion exchange media from the spray ring 

holes. The water is forced down through the media, and up 

through the outlet line where it leaves the vessel. 
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The leakage �ontainment ion exchangers will also be enclosed by a 

secondary containment, however,  the containments will not have 

covers on them l ike the zeolite veaael containmenta. They will 

be located at the center of the north end of the "B" fuel pool. 

The ion exchange vesaels are provided with preasure gages on the 

influent and effluent linea. The gagea are uaed by the operator 

to monitor preasure drops acrosa the ion exchange medias. Curie 

loading will be calculated from aampling resulta oi the influent 

and eff luent aamples from each veaael in the process train. 

Zeolite Ion Exchange Vessels 

Zeol ite ion exchauge beds are 4 feet, 5 1/2 inches in height and 

2 feet in diameter. These vessela are high integrity 3166 

stainless steel, designed to withatand 350 psig at 400•F and have 

3/�' thick walls. 

Each of these vessels are equipped with five ( 5) nozzles on the 

upper head. Three of these are 1 l/2 inch nominal pipe size 

fitted with the male half of a 1 1/2 inch Hansen quick d isconnect 

fitt ing. The other two are 3 inches (nominal pipe &ize) and 

closed with standard , gasketed bolt-on flanges. 

The inlet nozzle is a ahort nipple extending from the Hansen 

coupl ing into the veaael then leading to a spider-type inlet 

spray header. There are four spray outleta each terminating in a 

3" OD Johnson screen, 1 1/2 inches in length with a gap size of 

O. OOE inches. At the inlet to each sc reen a 0.32 inch drilled 

passage assurea the proper distributing at each outlet. 
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The vent nozzle i s  a ah�rt 1 1/2 inch (NPS) nipple extending 

through the top of the veaael. A three inch diameter, . 007 inch 

sc reen cup is welded around the pipe on the inside of the vessel 

aa a resin retaining measure and the outside end i s  provided with 

a 1 1/2 inch male Hansen fitting. 

The outlet line consists of three 1 1/2 inch (NPS) aegments, two 

of these are straight stainless steel pipe segments and the third 

ia a 24 inch long flexible convoluted stainless steel hose 

connecting the pipe segments. The flexible portion al lows for 

differential heating of the veaael components. The bottom pipe 

segment extends from 1/8 inch from the bottom of the liner, 

through an inverted 6 inch 00 Johnson screen ( 0 . 007 gap) to mate 

with the hose. The screen ia welded to the �utlet pipe segment 

and the vessel head to form a sealed area and thus act aa a resin 

retainer to prevent zeolite escape from the bed. 

The two 3 inch nozzles on the vessel head are used for general 

vessel access and loading and unloading the zeolite media. Each 

is constructed of a short 3 inch schedule 160 pipe welded to the 

vessel head and provided with a standard ANSI flanged closure. 

Each blind flange is drilled and tapped for a 1/4 inch NPT vent 

connection, if required. A 3/4" 00 Johnson . 007 inch sc reen cup, 

one inch in length ia welded to the inner aide of each blind 

flange to prevent real n fines from entering the vent line. 

Zeolite vessels will be located (when installed in the system) in 

secondary containments that are the same aa those used with the 

prefilter and final filter. The leakage containment pump takes a 
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suction off the bottom of all the containments and draws any 

leakage from the vessel fitt ings along with pool water down 

through the containment to the pump and discharges through the 

leakage containment
. 

ion exchangers back into the pool. The 

&eolite vessels are located along the east wall o f  the "B" fuel 

pool. 

2. 1 . 4  Containment Manifolds 

2.1.4. 1 Hi Rad Filter Manifold Containment 

A majority of the valves, instruments, and piping runs , 

associated with the prefilter and final filter form the f i lter 

manifold which is housed in a shielded, ventilated containment. 

This manifold is located on the cask support platform at the 

south end of the "B" fuel pool. 

The containment is 3 feet , 6 inches wide, 6 feet 10 inches long 

and 1 foot 10 inches deep. It is constructed from 3/16 inch 

thick stainless steel plates and frames .  Shielding is provided 

on the outside of the containment on the top and s ides. The 

bottom of the containment is sloped to one end for drainage. Any 

collected fluids will energize CN-LE-FL06, activate the local 

alarm and initiate sump pump 527-C-07, which pumps the water back 

to the wc-u-2 standpipe. The containment box is ventilated and 

maintained at a negative pressure by the SDS Off Gas System. The 

intake and exhaust connections are 2 inch lines located at 

opposite sides of the containment box. Access ports are provided 

for maintenance of the valves and instruments and are shielded 

with lead blocks. Valve operation will be performed using valve 

extensions which protrude through the top shield. 
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2. 1 . 4 . 2  Feed Pump Manifold Containment 

Valves. piping. and instruments associated with the feed pump are 

housed in a ventilated containment . This manifold is located in 

the northwest corner of the 11A11 fuel poo l .  next to the waste 

storage tank standpipe (WG-U-2) .  

The containment i s  approximately 4 feet 9 inches long. 2 feet 2 

inches wide. and 1 feet 9 inches deep. It is constructed of 3/16 

inch stainless steel plates and support frames. Lead shielding 

is provided on the aides of the containment. A carbon-steel 

block. 5 inches thich. 4 feet 9 inches long. and 2 feet 2 inches 

wide. is used as a top and shield for the containment . Six inch 

diameter access holes are provided through the top of the 

containment for maintenance of the valves and instruments.  Valve 

operation will be performed using valve extensions which protrude 

through the top shield. The valve reach rod extensions utilize 

lead collars under the lead block which cover the six inch 

diameter access holes. This feature prevents radiation streaming 

at the valve stems. Ventilation intake and exhaust lines are 

provided at opposite ends of the containment. The containment is 

ventilated and maintained at a negative pressure by the SDS off 

gas system. The bottom of the containment is sloped to one end 

for drainage toward the drain line which gravity drains to the 

feed pump standpipe (WG-U-2) . 

The conta inment houses a pressure instrument.  temperature 

detector and a flow e lement . The feed pump discharge valve. feed 

pump recirculation valve. and manifold flushing valves are 

operated from this containment. 
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2. 1 . 4 . 3  Ion Exchange Manifold Containment 

The ion exchange manifold containment houses valves, piping, and 

instruments associated with the ion exchange manifold. The 

manifold is located on the walkway between the "B" fuel pool, and 

the "B" spent fuel pool surge tank. 

The containment is 13 feet 3 inches long , 3 feet 6 inches wide 

and 2 feet 4 inches deep. It is constructed of 3/16 inch 

stainless steel plat ing and reinforced with stainless steel 

support s .  

The containment i s  d ivided into two sections, a h igh level 

section and a low level section. Piping runs and associated 

equipment, subjected to waste which has not been processed 

through a zeolite train, are located in the high level area. 

The south end of the containment box has an external shielded 

chimney which overchanges the "B" fuel pool wall and descends to 

the water surface and is partially submerged underwater. With 

the exception of sampling and flushing linea, piping enters the 

containment underwater ( into this dropoff) for shielding 

considerations. 

A one inch thick carbon steel plate c overs the low level areA and 

a f ive inch thick carbon steel plate covers the high level area. 

The sides of the containment are shielded with lead according to 

the radiation levels estimated to exist. 
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The containment i s  ventilated and maintained at a negative 

pressure by the SDS Off Gas System, Liquid leakage and gravity 

drains to the moisture separator tank. The air intake nozzle i s  

located in the low level area, and the exhaust is in the high 

level area. 

Reactor Coolant System Cleanup Manifold 

The RCS c leanup manifold was developed in order to establish 

tie-in points in the SDS System which can enable it to process 

the Reactor Coolant System via a direct tie-in through mini-decay 

heat or another appropriate system. The RCS c leanup manifold is 

located on the south-east corner of the SDS cask support platform. 

The RCS cleanup manifold is four feet wide, four feet long and 

two feet high. The manifold is ventilated and maintained at a 

negat ive pressure by the SDS Off Gas System, and i s  pumped to the 

WG-U-2 standpipe. The manifold is shielded and the valves are 

operated from outside of the containment using valve hand-wheel 

extensions. Valve and instrument access holes and valve 

extension shielding is accomplished using the techniques 

desc ribed for the other manifolds. 

2. 1 . 5  Off Gas and Liquid Separation System 

2. 1 . 5. 1  Off Cas Heater 

The 9 KW off gas heater is provided to decrease the relative 

humidity of the gases to insure proper operation of the 

prefilter. HEPA filters and charcoal adsorption bed. 

During normal operation, the off gas heater cycles on and off 

automat ically to control the air temperature downstream of the 

heater at 122°F by means of a temperature element sensor. 
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A second temperature element i s  installed at the same location as 

the element mentioned above. The second element act ivates a high 

temperature alarm and interrupts power to the heater1 if heater 

effluent air temperature reaches 200•F. 

A temperature indicator is installed on the heater influent 

line. It allows the operator to monitor heater d ifferential 

temperature and thereby evaluate heater performance. A f low 

indicator. also mounted on the heater influent line, allows the 

operator to determine whether suffic ient air f low exists for 

heater operation. 

An interlock is installed in the heater controller which prevents 

heater operation i f
. 

the off gas blower circuitry i s  de-energized. 

Off Cas System Filters 

Exhaust gase s .  from components vent ilated by the Vent and Drain 

System, will pass through four filters in the off gas System 

before being exhausted to the plant vent stack. The four filters 

consist of a roughing filter1 two HEPA filters, and a charcoal 

adsorber. 

All four filters are equipped with differential pressure 

detectors. These instruments al low the operator to monitor 

filter loading , and determine when a filter needs replacing. 

DOP test connections are provided on the effluent side of each 

filter. All filters will be DOP tested after the off gas 

filtering unit is installed in the SDS, and individual filters 

will be DOP tested when replaced. 
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The roughing filter i s  a waterproof, fiberglass type filter, 

compatible with the air stream. The filter is designed to 

withstand a pressure d rop of 8 inches W.G. , e ither new, wet or 

loaded with dust, for at least 15  minutes without damage. At a 

d ifferential pressure of 5 inches W.G. the filter wil l  be 

replaced. 

There are two HEPA filters installed in the off gas unit designed 

to be 99.97 percent efficient for particles down t o  0 . 3  microns 

in ai�e. The filters are 24 inches by 24 inches s quare and 1 1  

1/2 inches deep. The filter medium i s  principally inorganic 

fiber. Organic fibers will not exceed 5 percent. At a 

d ifferential pressure of 2 inch W.G. the filter will  be 

replaced. The system also utili�es a charcoal adsorber bed for 

the removal of radioactive Iodine. 

2 . 1 . 6  Hajor System Valves 

2 . 1 . 6. 1  Submerged Ion Exchange Manifold Influent Automatic Isolat ion 

Valve (CN-V-IX24) 

The automatic isolation valve is a 1 1/2 inch solenoid operated 

ball valve. It is located in th� high activity area of the 

submerged ion exchange manifold containment, at the north end of 

the "B" fuel poo l .  

The valve incorporates a n  automatic shutdown funct ion t o  preclude 

the consequences of adverse conditions from occuring which might 

damage equipment and/or cause injury to personnel .  Feed 

Isolat ion Valve (CN-V-IX-24) is controlled from the Feed Shutdown 

System Relay Panel (RP-1). The "Auto-Trip" selector switch in 
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2 . 1 . 6 . 2  

2 . 1 . 7  

the "Auto" posit ion energizes the Feed llolation Valve Solenoid 

Valve (CN-UY-IX24) admitting air to CH-V-IX24 to open providing a 

trip e ignal i •  not present. Trip eignale f rom Off-Gae Header 

Influent Pressure High High Switch (CN-PISH-VA28) or IX Manifold 

General Area Radiation High (CN-RAH-IXOJ) deenergize CN-UY-IX24 

on an adjustable 5 to 50 second t ime delay. Trip signals from IX 

Manifold Effluent in Line Radiation High (CN-RSH-IX04) or Leakage 

Containment System Influent Radiation High (CH-RSH-LCOS) 

deer.ergize CN-UY-TX24 on an adjustable 5 to 30 minute time 

delay. Instantaneous closure is affected by placing the 

"Auto-Trip" aelect"r switch in the "Trip" position, or upon loss 

of power �o either RP-1 or the solenoid valve or upon loss of air 

to the solenoid valve. 

Monitoring Tank Fill Isolat ion Valves 

The Monitor Tank fill  isolat ion valves are designed to 

automatically isolate the monitoring tanks if the tanks are 

filled above a pre-set level. 

Dewatering Stat ion 

The dewatering stat ion 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 f ilter vessels 

and one for ion exchange vessels, along with associated piping, 

valves and instrumention. Shield ing is provided by the Spent 

Fuel Pool water and by utilizing lead shielding on pipe runs 

above water going to the off gas separator tank. To limit 
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exposure during vessel coupling and uncoupling, the system i s  

also equipped with Hansen quick d isconnects att tached t o  flexible 

hoses which allow the operation to be conducted remotely. 

The purpose of the dewatering station is to dewater f j ' :er and 

ion-exchange vessels by the use of air to meet the commercial 

low-level waste burial site criteria of being less than one ( 1) 

gallon of free standing water or less than 0. 5% of total volume, 

whichever is more restrictive. 

The dewatering process involves pass ing a constant air flow of 20 

CFH at 40 psig through the spent vessel for a fixed amount of 

time. This t ime interval wil l be determined from dewatering 

measurements conducted on unspent vessels during the funct ional 

test program. 

The spent filter and ion-exchange vessels will not be dewatered 

until they a=e to be moved from the Spent Fuel Pool "B" for 

shipment or interim storage e lsewhere on Three Hile Island. When 

this occurs, they will f irst be processed by the dewatering 

station and then loaded underwater into an appropriate shipping 

cask prior to removal ·from the Spent Fuel Pool. 

2 . 1 . 8  Remote Operating and Manipulating Tools 

2 . 1 . 8. 1  Hansen Connect/Disconnect Tools 

The Hansen Connect/Disconnect tools are fabricated f rom stainless 

steel and are mounted on the Ion Exchanger, Filter, Leakage 

Containment and Dewatering Station racks. 

Operation is achieved by a mechanism that d isengages a 1 1/2" 

stainless steel female Hansen coupling, and couples it  to a 1 

1/2" male Hansen attached to the Ion Exchanger or Filter vessel .  
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2. 1 . 8. 2  

2 . 1 . 8. 2 . 1  

Each vessel has three ( 3 )  nozzles associated with SDS operation: 

inlet, outl�t and off gas, and each nozzle has a separate tool to 

connect the a�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 

located at each station. The platforms are located approximately 

(2)  two feet above the pool water level. A quarter ton electric 

hoist is  provided on a monorail overhead for ease of lifting, and 

lowering the tools into posit ion. 

These tools provide the means of remotely coupling and uncoupling 

filter and exchanger vessel connections while keeping radiation 

exposure to the operator minimal.  

The prefilter inlet nozzle diaphragm valve is mounted on the tool 

with a reach rod for remote operation. This is p rovided because 

the prefilter inlet Hansen internals have been removed to 

preclude the possibility of solids being t rapped in the coupling. 

The Dewatering Station utilizes two ( 2 )  tools per vessel, an 

inlet air connection and an outlet connection that directs 

effluent to the off gas separator tank. 

Exchanger and Filter Vessel Lifting and Posit ioning Tools 

Unspent Vessel Tool :  The unspent vessel lift ing tool is 

constructed from stainless steel. It consists of two ( 2) J-hooks 

which pivot and are attached to a lift ing shaft. The hooks are 

al igned with the vessel by a guide arm that fits into a notch in 

the vessel upper skirt. The tool also has a set of guide arms to 

position the vessel properly in the containment box. These arms 
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have dissimilar guidea that mate with alots in the containment 

boxea and storage racks to insure the orientation of the vessel 

nozzles is  always correct when placed in a containment box. 

The bottom of the containment boxes also utilize a guide assembly 

which mates with the bottom of the vessel to keep the vessel from 

rotating or tipping after the handling tool is released. 

The Fuel Handling Building Overhead Crane is used to manipulate 

the lifting tool. 

The J-hooks are engaged manually into lifting lugs welded to the 

vessel upper skirt at the pool curb prior to lowering the vessel 

into the pool. Diaengagement occurs once the vessel is 

positioned and ita weight is released from the tool. The weight 

of the hook itself allowa the hook to drop clear of the lift ing 

lug and the tool can be removed. 

A spring actuated locking mechanism located on the J-hooks keeps 

the vessel from inadvertently disengaging the hooks if the vessel 

is accidently bumped. The locking device is unlatched manually 

f rom above the water surface by means of a pull cable. 

This tool is used only for. loading unspent Exchanger and Filter 

vessels into containment boxes. The manual latching requirement 

precludes the use of the tool for the movement of spent veasels. 

When not in use it is  stored in the cask pit on the yoke hanger 

assembly. 
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2 . 1 . 8 . 3  

Spent Vessel rool : The apent veaael tool i a  basically ident ical 

to the unspent tool with the following differences: 

a) Thia tool ia uaed to move apent veaaels from containment box 

to containment box, or to a atorage rack, or to the 

Dewatering Stat ion for dewatering, or to the Shipping Caak 

for removal from the pool. 

b) The lifting abaft ia longer to prevent inadvertent l ift ing 

of a spent veaael too near the surface of the pool. The 

shaft i s  long enough such that when the c rane hook ia at ita 

top trave l ,  the vessel will remain submerged and property 

shielded. 

c )  The J-hooks are engaged and disengaged using a i r  operated 

cylinders. The locking mechanism ia apring loaded and muat 

be unlatched manually. 

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

assembly when not in use. 

Recovery Tool 

The recovery tool is fabricated from stainless flanged pipe 

sect ions which serve to allow the length of the tool to be 

al tered necesaary by adding or delet ing pipe 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 Hanaen tool manipulation. 

There are three (3) attachment• aaaociated with the recovery 

tool, two ( 2) types of J-hooka and a flexible hose handling 

attachment. 
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2 . 1 . 8. 5  

2 . 1 . 8. 6  

This tool i s  a general recovery tool to be used for miscellaneous 

recovery and manipulation which may arise during the course of 

operation. 

Moveable Spent Vessel Rack Lifting Device 

The moveable spent rack lift ing device is constructed from carbon 

steel with stainless steel locking pins. The pins are engaged 

and disengaged by air actuated cylinders. 

The device is manipulated using the Fuel Handling Building 

overhead crdne and is used to lift and posit ion the four (4) 

moveable spent storage racks. 

Vessel Nozzle Plugging Tool 

The nozzle plugging tool i s  constructed of stainless steel. It 

consists of a mechanism for remotely placing a plug in the 1 1 / 2" 

male Hansen on the vessels. Once the plug is in place, the tool 

releases and disengages from the plug • 

. This tool is manipulated us ing the Fuel Handling Building 

Overhead Crane and is operated manually. 

Pressure Instrument Diaphragm Removal Tool 

The diaphragm removal tool is fabricated from carbon steel bar 

stock and is manipulated manually. It is used to remotely loosen 

the diaphragm of the Ashcroft pressure indicators located in 

manifold boxes and glove boxes for maintenance,  removal or 

replacement. 

- 52 -



2 . 1 . 9  Sampl ing Devices 

2. 1 . 9. 1 

Sampling of the SDS proceaa atream ia accompliabed by utilizing 

three aample boxea. Tbeae devicea p�vide central location• 

where intermediate and high level radioactive aamplea can be 

taken for evaluating the ayatem performance. They are : 

1. Hi Rad Filter Sample Clove Box 

2.  Hi Rad Feed Sample Box 

). Intermediate Level Sample Clove Box 

In addition, aamplea can alao be taken at other SDS locat ion• 

which are not part of the proce11 atream and, thus, do not 

require special boxea. Tbeae location• are: 

1 .  Leakage Containment Pump Area. 

2. Honitor Tank Pump Aree. 

Process Stream Sampling 

The process stream water ia aampled at various stages of 

treatment using central ized aample boxea. These sample box 

containments are des igned to be completely sealed. A negative 

pressure between 0 . 7 5  and 0 . 9 5  inches of water is maintained 

inside the sample boxes by the SDS Off-Cas System. Each sample 

box ia also equipped with a differential preuure gauge and a low 

differential pressure alarm. All aample boxes are double wall 

conatruction with lead abot between the walls to provide 

shielding during aampl ing activitiea or are internally abielded. 

Additional lead sheet baa been added to the exterior of each box 

to further reduce occupational expoaures where required. The 

sampling boxes and the locat ion• which they monitor in the 

process s t ream are diacussed separately below. 
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2 . 1 . 9. 1 . 1  

2 . 1 . 9. 1 . 2  

2 . 1 . 9 . 1 . 3  

Hi Rad Filter Sample Clove Box 

This sample box i s  located on the west wall at the southwest 

corner of the "B" Fuel Pool deck. There are two sample points 

inside the glove box; the influent of the prefilter and the 

effluent of the final filter. These two sample points 

incorporate a continuous loop sampl ing design. Thrott ling of the 

process st ream is required using CN-V-FL-3 for the prefilter 

influent sample and CN-V-FL-6 for the final filter eff luent 

sample. To prevent the sample box sump from overflowing, a sump 

pump is installed which transfers the waste water to the SDS Feed 

Tank Standp ipe. 

Hi Rad Feed Sample Box 

This sample box is located on the surge tank cover at the north 

end of the "B" Fuel Pool. The box contains only one sample point 

which is used to obtain influent samples to the f irst zeolite in 

each process ing train. 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 l ine, it is necessary to recirculate through the lines 

prior to taking a sample. The sump i n  this box is designed to 

gravity drain to the off-gas separator tank. 

Intermediate Level Sample Clove Box 

This sample 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 exchanger bed performance. 
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2. 1 . 9 . 2  

2. 1 . 9. 2 . 1  

The samples are taken f rom the fol lowing system points: 

1 .  Train 1 1 ,  Zeolite "A" Effluent. 

2. Train 11,  Zeolite "B" Effluent. 

3.  Train 11 , Zeolite "C" Effluent. 

4. Train 12, Zeolite "A" Effluent. 

s. Train 12, Zeolite "B" Effluent. 

6 .  Train #2 , Zeolite "C" Effluent. 

7. Trains 11 and 12, Cation Influent. 

8. Trains #1 and #2, Cation Effluent. 

Flow for this sample box comes from a diverter valve in the beta 

monitor manifold. After placing this valve in the sample 

posi� ion, it is necessary to first rec irculate process fluid 

through the sample line prior to taking a sample. The sump in 

this box is des igned to gravity drain to the off-gas separator 

tank. 

Other Sampling 

The remaining SDS sample locations, due to the low level of 

radioac tive water which they handled, do not employ special 

shielded samplo boxes. These components are the monitor tanks, 

which contain SDS flush water, and the leakage containment system 

which keeps the Fuel Pool water from becoming contaminated. 

These areas are discussed separately below. 

Leakage Containment System 

The l�akage containment sample points are located on the 

operating platform in the north end of the "B" Fuel Pool. Since 

the water being processed is pool water and poten t ial leakage 
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from various SDS component s ,  it does not require an enclosed 

manifold or special eample box. There are tvo eample pointe in 

the leakage containment eyetem, the leakage containment io� 
exchanger• influent and effluent. The influent sample point will 

provide an indication of component leakage and the effluent 

eample will provide an indication of containment ion exchanger 

removal efficiency. 

Monitor Tank Syetem 

The monitor tanka and pump• are located in the Fuel Handling 

Building Hodel Room at the )OS' elevation. The monitor tank• are 

eampled locally at the d ischarge of the reepect ive pump. The 

monitor tank content• are recirculated via the pump• through 

installed eductore in each tank and then eampled. The eample it 

a "grab sample" taken from a spigot. Theee tanks vill contain 

only process water uaed for flushing SDS component s. 

2 . 2  Inet rwaenta, Cont rol•, Alarms a.ld Protective Devices 

2 . 2 . 1 Inatrumentat tcn and Controls 

Instru111entation and controh a re located on the 34 7 ' 6" elevation 

of the Unit II Fuel Hendling Building except for local start 

capability for the Hocitoring Tank Transfer Pumps PlA and PlB, 

local Monitor Tank Level Indication SDS-Ll-lA and SDS-Ll-)A and 

SDS Monitor Tank Transfer Pumps Discharge Flowmeter readout. 

Radiat ion monitoring i a  performed at the Radiation Monitoring 

Panel (RHP-1) and the packaged Off Caa Radiat ion Monitor 

(Eberl ine PINC-lA). The RHP-1 contains linear ratemetera and a 
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mult i-point recorder for the aeven Beta detectors (CN-RE-IX04. 

-LC05.-PM07.-PH08. -PH09.-PH10. and-PMll) and the two gamma 

detectors ( CN-RE-IX03 and CN-RE-VA06). 

The Beta detectora are G-M tubea monitoring the proceaa water 

through teflon tubing windowa located in the Beta monitor 

manifold. A nylon window ia uaed on the auct ion of the 

containment water pump and nylon tubing on the exchanger manifold 

effluent. The high voltage and 12 VDC required to power theac 

units is distributed through fan-out connectors in the radiation 

monitoring panel.  The pulse diacriminator output provides a 

positive six volt aquare pulse for every negative input pulse 

from the G-H tube that exceeds the d isc riminator threahold 

level. The output of the pulae diacriminator is connected to the 

input of the linear ratemeter/alarm where it is diaplayed aa a 

count-rate. The gamma detectors consist of a G-M tube. 

self-contained high voltage power supply. pulse amplifier. low 

voltage regulator. and line driver with output to an electronic 

readout/alarm channel .  CN-RE-IX03 ia the area monitor detector 

mounted on top of the radiation monitoring panel (RHP-1) .  

CN-RE-VA06 is the off-gaa detector mounted on the off-gaa header 

before the off-gaa heater. 

Both channels are recorded on the multi-point recorder 

( CN-RR-RR16).  

Heaaurement of the off-gas effluent beta particulate. iodine 129 

and noble gaaes is accompliahed through the packaged PINC-lA 

sample system. Ambient background radiation is also measured and 
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subt racted from the activity in the air measurement providing 

higher sensitivity to the radiation level in the process stream. 

Sample intake goet through a filter paper on which any 

particulate i s  deposited, then through a charcoal cartridge which 

traps the iodines, then into the gas chamber and i s  exhausted 

back into the off-gas ducting. Local indication and recording 

are provided on the PING-lA. 

Start/Stop control for the Surface Suction Pump ( SWS-P-1) is  

located on SDS Control Panel CN-PNL-1 with stop capability at the 

local starter. Control for pump WG-P-1 is also located on 

CN-PNL-1 with "Remote-Local" selector switch. F i l ling of the 

60, 000 gallon tank farm is controlled from CN-PNL-1, where 

controls are located for WG-AV-01 and WG-AV-02 as well as various 

alarms and digital feed tank farm level indication. Tandem 

bubblers provide local feed tank farm level indication. The 

open/close/auto switches for WG-AV-01 and WG-AV-02 are located on 

CN-PNL-1. Level Switch High (WG-LSH-1) is interlocked with 

LOG-AV-02 to close on high level if WG-AV-02 is in the auto 

position. 

The SDS Feed Pump, (CN-P-IXOl ) ,  Off-Gas Bottoms Pump (CN-P-VA04) , 

Leakage Containment Pump ( CN-P-LC06) , and the HSA Off-Gat Blower 

(CN-P-VA05) are all controlled from their respective local 

starters. The Feed Pump has an "Auto/Manual" key-operated 

override switch. In the "Auto" position, low level in the Feed 

Standpipe as sensed by CN-LCL-IXlO will deenergize the Feed 

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

selector switch. In "Auto", CN-LC-VA03 will funct ion to start 

the pump on high level in the Off-Cas Separator and stop the pump 

on low leve l .  

The HSA Off-Gas B lower and Leakage Containment pumps have simple 

"Start/Stop" push buttons. 

The feed pump discharge flow is measured and tota�ized by 

CN-FQI-IXOl which is a vortex shedding type f lowme ter with 

totalizer. It then passes the Feed Isolation Valve (CN-V-IX24) 

which is control led f rom the Feed Shutdown System Relay Panel 

(RP-1).· The "Auto-Trip" selector switch in the "Auto" position 

energizes the Feed Isolation Valve Solenoid Valve (CN-UY-IX24) 

admitting air to CN-V-IX24 to open providing a trip s ignal is not 

present. Trip signals from Of f-Gas Header Influent Pressure High 

lligh Switch (CN-PISH-VA28) or IX Manifold General Area Radiation 

High (CN-RAII-IX03) deenergize CN-UY-IX24 on a 5 to 50 second t ime 

delay. Trip signals from IX Manifold Effluent in Line Radiation 

High (CN-RSH-IX04) or Leakage Containment System Influent 

Radiation High (CN-RSH-LC05) deenergize CN-UY-IX24 on a 5 to 30 

minute t ime delay. Instantaneous closure is affec ted by placing 

the "Auto-Trip" selector switch in the "Trip'' position. 

Downstream of CN-V-IX24 are two (2) vortex shedding type 

flowmeter& with totalizers to measure the flow into either Ion 

Exchange Train. The vortex flow meters have a local readout.  

Local Pressure instrumentation is located throughout the process 

in areas such as the inlet and outlet of each exchanger of 

filter. Many of these pressure indicators are unnecessary for 
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system operation but provide indication of .individual exchanger 

performance. The pressure gauges are weatherproof and l iquid 

filled such that the process pressure is sensed through a remote 

diaphram. 

Feed temperature is measured in the feed manifold (CN-Tl-FXOl) 

and in the RCS c leanup manifold (CN-Tl-RC07). Measurement is 

made with thermocouples with hot junctions welded to the feed 

lines. The thermocouple is connected directly to the input of a 

digital readout temperature indicator. The indicator and housing 

are on a support stand mounted on top of the manifold. 

The SDS System is flushed using deionized or low activity 

processed water whose flow is measured through a nutating disc 

positive displacement flowmeter coupled to a batch 

register/controller CN-FQIC-DW22. The register reads out in 

total gallons. The flow is controlled with the off-on action of 

solenoid valve CN-V-DW-339. 

The system is started by setting the total gallons desired with 

the dial on the batch register and pressing the start button. 

This will energize CN-V-DW39 al lowing water to flow through the 

meter. The register will count down the gallons of water to zero 

where it will de-energize CN-V-DW-339, shutting off water flow. 

The Leakage Containment System surrounding all of the Ion 

Exchangers, Pre and Final Filters has f low orifices with 

manometer readout to indicate posit ive flow into each containment 

from the pool water. The Leakage Containment Pump has a local 

pressure gauge on its discharge. 
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An Off-Gas System maintains a negative pressure o n  the five SDS 

manifolds and three sampl ing glove boxes. Each manifold or glove 

box as well as the Off-Gas Header Influent has a P ressure 

Differential Indicator/Switch. Pressure differential is •ensed 

through a 1/4-inch pipe nipple and 3/8-inch 0.0. tubing connected 

to the low pressure aide of a pressure differential 

indicator/switch (high pressure aide vented to atmosphere ) .  The 

sensed pressure differential is indicated on a 0 to 1 inch of 

water scale (0 to 15 inches of water on the Off-Gas Header 

Influent) .  A low pre•sure (high vacuum) switch actuates a local 

audible horn at . 2 5  inches of water for the f i lter. feed and RCS 

manifolds and the Hi Rad Filter Sample Clove Box. A remote alarm 

and flashing alarm window on Annunicator Panel No. 1 i• actuated 

by low pressue switches at . 2 5  inches of water for the Ion 

Exchangers and Beta Monitor Manifold• and the Hi Rad Feed and 

�ntermediate Sample Clove Boxes. The Off-Gas Header Influent 

Presure High Switch actuates a remote alarm and flashing alarm 

vindov on Annunicator Panel No. 1. 

The Off-Gas Filtration unit has a 9 KW heater on the inlet s ited 

to dehumidify air from 100% to less than 70% relat ive huaidity at 

rated flow. The heater has an on-off controller vith temperature 

indication from a thermocouple mounted near the heater. 

Protect ive thermod iacs de-energize the heater at 285•F and 32o•r 

as does a fan interlock. should the off-gas blower be secured or 
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a loss of power occur. The off-gas blower is started and 1topped 

through a local controller. Filter differential pressures, inlet 

and outlet temperature s ,  flow indication, and inlet and outlet 

pressure indication are pro�ided locally. 

The controls and instrumentation of the SDS Honitor Tanks conoist 

of controls for the transfer pumps and inlet valves and 

indication for tank leve l ,  pump d ischarge flow and pressure. The 

SDS Monitoring Tank Transfer Pumps PlA and PlB can be started and 

stopped locally on the 305' elevation of the Fuel Handling 

Building or remotely at the SDS Feed and Honitor Tank Panel 

( SDS-LCPl)  on the 347 ' 6" elevation. Run/Stop indication i s  

provided both locally and remotely. A selector switch permits 

the operator to choose the correct monitor tank/transfer pump 

alignment which in turn aligns the appropriate tank ' s  low-level 

switch to trip the pump. 

Pump d ischarge pressure i s  d isplayed locally and on SDS-LCPl via 

a pressure transmitter. A local readout flowmeter/totalizer is 

located on the common pump d ischarge. Level indication for T-lA 

and T-18 are readouts locally on SDS-LCP2 and remotely on 

SDS-LCP l. 

SDS Honitor Tank Inlet Valves SDS-V002A and B are controlle� from 

SDS-LCPl. The valves close automatically on a high level in 

their respective tanks. The valves can only be opened if the 

high level alarm has c leared. 

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

three ( 3) sampling glove boxes. 
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2 . 2 . 2  Alarms 

Annunicator panel No. 1 

A l l  field contacts are closed during normal operation and will 

open for alarm condition. The alarms work as follows: 

A sensing voltage of 120 VAC is applied through the individual 

annunicator points via a field contact .  Opening of the field 

contact ( s ignaling an alarm condition) will remove the 120 VAC 

causing that point-light to flash and sound the horn. Depressing 

the "Acknowledge" push button will s ilence the horn and change 

the light to a steady-on condition. Closing the field contact 

(process return to normal) will turn off the light. The 

annunicator point i s  then reset for another sequence. Depress ing 

"Lamp Test" push button will i l luminate all point lights. 

Annunc iator Panel No. 1 includes the following alarm points: 

ALARM 

1.  Feed Valve Closed 
2. Exchanger Manifold Low Diff. Pressure 
3. Hi Rad Samples Low Diff. Pressure 
4. Beta Monitor Sample Return Low Flow 
5 .  Off Cas System High Pressure 
6. Beta Monitor Manifold Low Diff. Pressure 
7. lnter-Rad Samples Low Diff. Pressure 
8. Off Cas Filter Unit High Temperature 
9. Off Cas Separator High Level 

10. SDS Monitor Tank T-lA Level Hi/Lo 
1 1 .  SDS Monitor Tank T-lB Level Hi/Lo 
12. Leakage Containment Pump Low Pressure 
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ACTUATED BY 

CN-DPSL-VA04 
CN-DPSL-VA11 
CN-FSL-Ml8 
CN-PISH-VA28 
CN-DPSL-VAlO 
CN-DPSL-VA09 
CN-TSH-VA04 
CN-LSH-VAOJ 
SDS-LSHL-1 
SDS-LSHL-3 
CN-PSL-LC1 7  



SDS Control Panel {CN-PKL- 1)  

The SDS Control Panel alar.a function in an ident ical vay to 

Annunicator Panel No. 1.  SDS Control Panel CN-PNL-1 includes the 

fol lowing alarm point s :  

ALAR.'t ACTUATED BY 

1. Lower Waste Storage Tanka Level Hi WG-LSH-3 
2.  Upper Waste Storage Tanka Level Hi Hi WG-LSH-1 
3. Pump WG-P-1 Seal Leakage WG-PS-17 
4. Pump WG-P-1 Flow Outlet Temp Hi WG-TSH-15 
s .  Upper Waste Storage Tanka Level Hi WG-LSH-:lA 

Radiation Monitoring Panel 

The Radiation Monitoring Panel Coamon Alarm { CN-RAH-IX04) is 

located on top of the Panel.  It  consists of a . bel l  alarm, alar. 

light and a silence and teat pushbutton. The alarm is actuated 

when the field contacts open {deenergized state) f rom the 

fol lowing alarm points :  

AUJUI 

1 .  I X  Manifold General Area Rad. Hi 
2. Off Gas Header Influent Rad. Hi 
3. "A" Zeolite Beds Eff luent Rad. Hi 
4. "B" Zeolite Beds Eff luent Rad. Hi 
S. "C" Zeolite Beds Effluent Rsd. Hi 
6. Cation Beds Influent Rad. Hi 
7.  Cation Beds Eff luent Rad. Hi 
8. Leakage Containment System Influent Rad. Hi 
9. IX Manifold Eff luent in Line Rad. Hi 

Off Gas Sampler 

ACTUATED BY 

CN-RSH-IX03 
CN-RSH-VA06 
CN-RSH-PM07 
CN-RSH-PH08 
CN-RSH-PM09 
CN-RSH-PHlO 
CN-RSH-PHll 
CN-RSH-LCOS 
CN-RSH-LX04 

The Off Gas Sampler contains Alert and High Level Alarm and 

Normal light. The Alert and High Alarms have identical circuits 

with adjustable trip points and inputs from the Particulate, 

Iodine and Gaseous readouts. Exceeding the trip point energizes 
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the lamp on the front panel and changes the state of the alarm 

relay. Relay logic is reversible and alarms may be locking or 

non- locking, selectable by internal switches. The reset of a 

locked alarm is accomplished by pushing the lit  alarm light. In 

addition to the above, the High Alarms activate 3 flashing light 

and sound a bell. 

The Off Gas Sampler contains the fol lowing alarm points :  

ALARM 

1. Off Gas Particulate Sample Rad. Hi 
2. Off Gas Charcoal Sampler Rad. Hi 
J. Off Cas Ion Chamber Sampler Rad. Hi 

ACTUATED BY 

CN-RSH-VA12 
CN-RSH-VAlJ 
CN-RSH-VA14 

A failed alarm consisting of a NO��L light being deenergized is 

actuated when the count rate drops below one count per minute. 

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

Local Annunicators 

Local annunicators with audible horns include the fol lowing alarm 

points :  

ALARM 

1. 
2. 
J. 
4. 
s. 
6. 
7.  

Filter Manifold Containment DP Lo 
Hi Rad. Filter Sample Box DP Lo 
Feed Manifold Containment DP Lo 
RCS Manifold Containment DP Lo 
Filter Manifold Containment Sump Level Hi 
Hi Rad Filter Sample Glove Box Sump Level Hi 
RCS Manifold Containment Sump Level Hi 

ACTUATED BY 

CN-DPSL-VAOl 
CN-DPSL-VA02 
CN-DPSL-VAOJ 
CN-DPSL-VA12 
CN-LS-FL06 
CN-LSH-SA07 
CN-LSH-RC09 

All field contacts are closed during normal operation and will 

open for alarm condition. A sens ing voltage of 120 VAC is 

applied through field contact. 
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Opening of the field contact ( a ignaling an alarm condition) will 

interrupt the 120 VAC cauaing the annunicator bullaeye tight to 

flash and sounJing an audible horn. Depreaaing the 

"Silence/Teet" push button will a ilence the horn and change the 

l ight to a steady-on cond ition. Cloaing the field contact 

(process return to normal) will turn off the light. The 

annunicator point i a  then reaet for another aequence. Depressing 

the "Silence/Teat" puah button will i lluminate the bulheye light. 

There are two independent valvea, on� for each tank, located on 

the influent linea to the monitor tanka. They are 1 l/2 inch 

motor operated ball valves. The actuators asaociated with theae 

valves are interlocked with the monitor tank level tranamittera. 

Posit ion awitchea are provided on each valve actuator with 

indication on the SDS control panel. These valves are 

electrically interlocked to enaure that both cannot be opened at 

the same time. 

Aasociated with the valve ia an (open/cloae) hand awitch 

providing the electrical interlock with the other valve permit s ,  

and the tank level is not high, each inlet valve can b e  opened 

manually using its aasociated hand switch. Closure of the valvea 

can be accompl ished manuallyi at any t ime, using the hand 

awitch. The valves will cloae automatically i f  the tank level ia 

high. 

- 66 -



3 . 0  

3. 1 

3 . 1 . 1 

Submerged Deminerali�er Sy1tem Hodel of Operation 

Off C•• Syatem 

Sy1tem Start-Up 

Prior to operat ing any portion of the Submerged Deminerali�at ion 

Syatem, the Vent and Drain Sy1tem compriaing the Off Gas System and the 

l iquid aeparation module must be operating. A prerequisite for the 

operation of these syatema is operation of the Fuel Handling Building 

HVAC syatem. 

3 . 1 . 2  Syatem Operation 

During no�al operation, the off gaa filtration unit is designed to 

require little operator action. The unit ahould be periodically 

checked to ensure that temperature•, flowa and radiation levela are 

vithin the normal range a. 

lncreaaing differential preaaure acroaa the roughing filter, charcoal 

filter, or the HEPA filter• ia an indication that the filter• are 

retaining dirt and other airborne particulate. Theae component• should 

be replaced as requ�red to insure that flow through the ventilation 

unit ia adequate. 

The off gas moisture separator tank l evel 1h�uld be monitored 

periodically to insure that the level control aystem is functioning 

properly. During initial component venting ( i . e .  venting of the 

prefilter and final filter) , or other operation• during vbich large 

a.ounta of liquids are dumped into the Vent and Drain Sy1tem, moiature 

aeparator tank level should be monitored more frequently. 
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3. 1 . 3  System Shutdown 

The pu�pose of the Ventilation System is to ensure that all  ventilated 

gases. f�om the Submerged Demine�alize� System components. are filte�ed 

and monitored for radiation. Shutdown of the Oft Gas System will 

preclude filtrat ion and monitoring of the ai�. and should not be 

performed unless dictated by other casualty/operational 

considerations. To secure the Off Gas System. secure the off gas 

blowe� and then place the system in a normal shutdown l ine-up. 

3 . 2  Feed Tank Fill ing Operation 

3 . 2 . 1  Fill Operation Start-Up 

The feed tank filling operation involves SDS. the feed tank system and 

THI-2 equipment. Prior to system operation. system operators will be 

required to have in ope�ation the SDS Off Gas System and the Leakage 

Containment System. 

These support systems must be in operation at the onset of and 

throughout the du�ation of. the fill operation. After system operators 

have completed the line up to fill  the feed tanks . they will start the 

temporary surface suction pump. or the WG-P-1 pump or the waste 

transfer pumps. and commence filling these tanks. Initially. all  

system parameters will be cont inuously monitored until proper operation 

of the system has been verified. 

3 . 2 . 2  No�l Operation 

The feed tank fill ing operation will be a batch fill ing process ( the 

tanks will be filled . the water processed. and then the tanks 

refilled) . During normal f i l l ing ope�ation0 no water will be processed 

through the Submerged Demineralizer System. 
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System parameters will be periodically monitored while f i l ling the feed 

tanks. SDS filters will be replaced if instruments indicate they are 

expended. Changing out a filter requires the filling operation to be 

secured. 

Periodic sampling will be performed to provide an indication of the 

approximate chemical and radionuclide content of the liquid stored in 

the tanks, and an indication of the performance and loading of the 

filters. 

A fill completion t ime calculated from the fill  rate and volume should 

be used as a back-up method of feed tank level determination. 

3 . 2 . 3  Securing the Filling Operation 

When the feed tanks have been fil led to the desired level, ( 50, 000 

gallons) the operators will secure the temporary surface suction pump, 

WC-P-1 or the waste transfer pump. 

3 . 3  Process ing the Filtered Water 

3 . 3 . 1  Processing System Start Up 

Throughout the duration of the processing, the SDS Off Gas System and 

Leakage Containment System will be in operation. 

The ion exchange vessels will be filled and vented prior to 

installation into the system. Line venting will be accomplished on 

initial system start-up, and will not be repeated on subsequent 

restarts. With all vessels installed in the system, the operators will 

align the system for operation. The submersible feed pump will be 

started after the submerged ion exchange manifold and the transfer 

lines to Epicor I I  via the RCBT or MWHT are aligned for operation. 

Throttle valves wil l be adjusted to provide the proper flow rates 

through the system. Initial system operation will utilize one ( 1) 

train of ion exchangers at flow rate of 5 gpm. 
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The ayatem will be aurveyed for indication of leakage or radiation 

atreaming on syatem atart ups, and during initial operation. 

Syatem aampling will be performed immediately after start-up to verify 

expected aystem performance .  During initial operation data will be 

recorded from all  aystem instrumentation to eatablish baseline data 

pointe, for future reference and ayatem trouble ahoot ing. When 

aufficient operating experience has been gained , the data pointe 

neceaaary to support the Proceaa Control Program will be recorded each 

ahift. 

3 . 3 . 2  Proeeaaing System Operation 

Once the flow rate is eatabliahed, the ayatem functions with little 

operator action. Instrumentation ia provided on the aystem monitoring 

panela and at various locationa throughout the ayatem as described in 

previous chaptera to monitor syatem parameters. Operatora wi l l  insure 

that proper syatem f low ratea are maintained. 

Periodic aampling (at  varioua aample points) wi l l  be performed to 

verify bed performance and decontamination factors. 

3 , 3 . 3  Proceasing System Shutdown 

When it has been determined that a procesa demineralizer i s  expended or 

tne batch depleted, the operator will aecure the feed pump and fluah 

the ayatem with decineralized water, or processed water. 

The expended exchanger in the train ia then removed , and atored in 

atorage racks in the "B" Fuel Pool. Expandable p lugs are installed in 

each Hanaen connector and the veaael ia connected to the atorage vent 

header. 
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3.4 Special Evolutions 

3 . 4 . 1  Cation Vessel Change Out 

Replacement of a vessel located in the forth (4) exchange position does 

not dictate securing the process evolution. When it is determined a 

cation vessel needs to be replaced i n  the forth bed position, the 

standby vessel is valved into the · system. The spent vessel is then 

isolated. The vessel is then f lushed and removed from the system; i t  

i s  stored and a new vessel is  installed i n  i t s  place. 

3.4. 2 Leakage Containment Ion Exchanger Vessel Replacement 

There are two leakage containment ion exchangers arranged in parallel 

in the system. Both ion exchangers are in service simultaneously. 

When it is determined that the ion exchangers must be replaced, one 

vessel will be placed in standby service and the remaining spent vessel 

will be utilized to perform the decontamination function while the 

standby vessel is replaced. When this evolution is complete the new 

vessel will be placed i n  service and the second vessel will  be placed 

in standby and subsequently replaced. After both vessel have been 

replaced the system will be returned to normal operation utilizing both 

vessels. The standby vessel is used in order to eliminate the need to 

secure the process evolution due to leakage containment vessel 

replacement . 

3.4. 3 Ventilation Filter Replacement 

When a vent ilation filter requires replacement, the Submerged 

Demineralization System will be shutdown. After a suitable period, the 

Ventilatio� Systen will be shutdown and the filter replaced. 
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On loss of the SDS Off Cas System, the SDS will be shutdown and system 

components sealed until the off gas system is restored to service. 

Unit Il Control Room notified. Appropriate radiation control . 

procedures will be instituted. 

3 . 5  Transfer o f  Water from SDS to EPICOR II 

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

transferred. 

The pathways to WDL-T-lA, lB,  and lC ( Reactor Coolant Bleed Holdup 

Tanks) will represent the predominant method for transferring SDS 

effluent. This scheme uses existing p iping on the 347' elevation of 

the Fuel Handling Building to transfer water through the Spent Fuel 

Cooling System to the Radwaste Disposal System. In the Radwaste 

Disposal System, the effluent can be d irected to the Reactor Coolant 

Bleed Holdup Tanks for eventual EPICOR II process ing or for transfer to 

other locat ions within the plant. 

Another pathway, which utilizes the submersible pump connection on the 

347' level of the Fuel Handling Building, leads directly to WDL-T-2 

(Miscel laneous Waste Holdup Tank).  From this tank, the water can be 

directed to EPICOR II for processing or to other locations within the 

plant. This particular pathway presents the possibility of using the 

Miscellaneous Waste Holdup Tank as surge capacity between SDS and 

EPICOR I I  for direct series processing. WDL-T-2 represents 

approximately 19,000 gallons of surge capacity which would allow SDS to 

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

liner change out or for maintenance. 
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The third pathway i a  the line to the Monitor Tank System although it ia 

not intended to uae the Monitor Tanka to receive SDS effluent. Thia 

ayatem ia capable of collecting and monitoring decontaminated liquid 

eff luent from the SDS and tranaferring it to the Processed Water 

Storage Tanka or back �o SDS for recycle of the water through the 

aystem. The Honit�c Tank Syatem ia intended to be used aa a aource of 

fluah water for the SDS. 
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Source Tank 

WDL-T-lA. lB. lC 

W'DL-T-2 

SDS-T-lAa 18 
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Receiving Tank 

EPICOR I I  

WDL-T-2 

DH-T-1 

Unit I Tanka 

HDCT 

WDL-T-lA. lB . lC 

Tank Farm 

EPICOR I I  

WDL-T-lA. lB.  lC 

Unit I TAnks 

WDL-T-S 

WDL-T-8A. 8B 

Tank Farm 

PW-T-l a  2 

SDS Recycle 

SDS Flush 

WDL-T-LA. lB. lC 

WDL-T-2 



3 . 6  Staffing Levels 

3 . 6. 1 Sys tem Operations 

During system operation, the staffing levels will be as follows : 

1 .  Operations Department Two { 2 )  Operators 

2.  Chemistry Department One { 1 )  Chemistry Technician 

3 .  Radcon Department One { 1 )  Health Physics Technician 

In addition, during vessel movement evolutions, a fuel handling 

building crane operator wil l be supplied by the Maintenance Department. 

Thea� manpower levels are subject to change as a result of lessons 

learned from the initial operation of the system. 

3 . 6 . 2  System Outages 

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

operator and one health physics technician. 
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4 . 0  Abnormal Operating Cond itions and Emergency Events 

4 . 1  Types of Even ts Considered 

Design and operating parameters of the SDS have included considerat ion 

of abnormal operating cond it ions and emergency events which might 

arise. The following are noted as s i tuations which may occur: 

Abnormal Operating Cond itions 

Lass of SDS Off-Gas System 

Leakage of the SDS into the Spent Fuel Pool 

Loss of Instrument Air 

Loss of Electric Power 

Emergency Events 

Fire 

Vessel Drop in the Spent Fuel Pool 
I 

Cask Drop 

Han in the Spent Fuel Pool 

4 , 2  Abnorma l Operating Condit ions 

4 . 2 . 1  Loss of SDS Off-Gas System 

4 . 2 . 1 . 1  Design Criteria to Mitigate Ef�;:!! 

Upon failure of the off-gas system such that flow through the 

system is los t ,  CN-V-IX-24 automat ically closes. This act ion 

interrupts process flow through the SDS, thereby precluding 

processing operations with the off-gas system not funct ioning. 

This design feature has been incorporated to enable control over 

the possible generat ion of airborne radionuc l ide particulates and 

gases. 
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4 .2 . 1 . 2  Response 

Upon loss of the SDS Off-Cas System, the SDS wi l l  be shut down 

and ita  components isolated unt i l  the off gas system is restored 

to service. The Unit II Control Room wi l l  be notified 

immed iately. Any unnecessary personnel will  be evacuated from 

th� area unt i l  such t ime as Health Physics personnel determine 

the area is safe. Sel f-contained breathing apparatus or 

respirators will  be used by remaining essential personnel , i f  

required, during implementat ion o f  correct ive action. 

4 . 2 . 2  Leakage from SDS Into the Spent Fuel Pool 

4 . 2 . 2 . 1  Desian Criteria t o  Mitigate Effects 

The SDS has been des igned to minimize the poss ibi l i ty of  

leakage. Metal l ic piping has been des igned and fabricated using 

all welded construction; flanges are not used. Process 

componen t s ,  the ion exchange vessel s ,  are located within 

conta inment enclosures to restrict the spread of radioactive 

contamination within the Spent Fuel Pool in the event that n 

Hansen coupling to a vessel should leak. Valve enclosures are 

drained to the off-gas separator to control radioact ive l iquids 

should a valve leak occur; airborne radioactive contamination is 

control led by ven t i lat ing the valve enclosures to the off-gas 

system. Area radiation monitors wil l provide indicat ion and 

alarm of increases in the general area radiation leve l s .  
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4 . 2 . 2 . 2  Rf!sponse 

I f  a leak in the· submerged piping of the SDS is e i ther detected 

or suspected, the processing operations will be suspended . The 

Unit II  Control Room wi l l  be not ified immed iately. Area 

radiation monitoring, in addition to the monitoring in place, 

w i l l  commence. Continuous air samples wi l l  be taken to determine 

the existence of incrf!ased airborne radiat ion leve l s .  Should it  

be necessary, personnel will  be evacuated from the area. 

Causative factors wi l l  be defined; corrective action wi l l  be 

planned and implemented. 

4 . 2 . 3  Loss of Instrument Air 

4 . 2 . 3 . 1  Des ign Criteria to Mitiga te Effects 

4 . 2 .4 

4 . 2 . 4 . 1  

4 . 2 . 4 . 2  

CN-V-IX-24 automatic a l l y  shuts upon loss of instrument air 

causing termination of the feed to SDS. 

Response 

Any loss of system air wi l l  be reported to the Unit I I  Control 

Room, Since this abnormal operating condit ion does not require 

immed iate corrective action, an act ion plan w i l l  be developed and 

implemented to correct the causative factor. 

Loss of Electric Power 

Des ign Criteria to Mitigate Effects 

Upon loss of electric power SDS processing will be automatically 

tf!rminated; feed pump operation w i l l  be terminated , off-�as 

system operation will  be terminated, CN-V-IX-24 wi l l  c l ose.  

Response 

Implement those act ions that may be necessary for loss of the SDS 

off-gas system. 
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4 . 3  Em�rg�ncv Ev�n t s  

4 . 3 . 1  Fir� 

4 . 3 . 1 . 1  D�s ign Cri t�ria to H i t igate Eff�cts 

4 . 3 . 1 . 2  

Hany o f  the SDS componen t s  remain submerged while i n  operat ion. 

Futhermore , the use of flammable substances has been minimized in 

th� abov�-wat�r portion of the ayatem. 

is ava i l able in the SDS operat ing area. 

Fire fight ing equipment 

The probabi l i t y  for f i re 

in th� area of the "B" Spent Fuel Pool , the location of the SDS, 

is extremely low. 

Response 

Upon detect ion of fir� in the Fuel Handling Bu i l d in�, processinJ 

operatins of the SDS wi l l  be terminated and the system shut 

down. Unnecessary personnel wil l be evacuated from the ar�a. I f  

pos s ib l e ,  personnel in the area w i l l  fight the f i r� with 

available fire fi�hting equ ipment .  The Station Fire Brigade vill 

be assemb l e d .  

4 . 3 . 2  Vessel Drop in the Sp�nt Fuel Pool 

4 . 3 . 2 . 1  Des ign Cr i te r i a  to Mi t igAt e  E f fects 

SDS vessel handling vil l be done onlv und�rvater. Mnvement of 

the vessels w i l l  occur under s t ringent obaervat ion o f  operators. 

The SDS vessels have been des i �ned with s u f f i c ient s t rength to 

d iscoura�e rupture if dropped within the poo l .  I f  component 

(vessel or piping} damage were to occur, auch that sma l l  am�unta 

of radioactive water i s  releas�d to the Spent Fuel Poo l , the pool 

and i t s  c leanup systems w i l l  l imit dispersal o f  rad ionucl idea and 

provide c leanup capab i l i t y  for the contaminated pool wat�r. 

Crane op�rators vi l l  receive training prior to handling the spent 

vesa�l a .  
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4 . 3 . 2 . 2  Response 

SDS processi� operations vill  be te�inated. The operator vi l l  

immed iately notify the Unit I I  Control Roo. in the event o f  a 

dropped vessel . An immed iate visual inspection of system 

components and instrumentation vi l l  then be made to note any 

indicat ion of possible damage. I f  damage has occured to any 

system components, the operator vil l take corrective action as 

necessary. 

4 . 3 . 3  Ca�k Drop 

4 . 3 . 3 . 1  

Cask drop analysis i s  provided in the SDS TER , Section 7 .5 .  This 

analysis yields the conclusion tha t ,  while the unlikely probability 

exists th�t a cask drop could result in a si�nificant cl eanup e f fort , 

the public health and safety i s  not c�mpromiaed. 

Des ign Features to Mitigate Effects 

Shou ld a cask drop occur, the Fuel Hand l ing Building Vent ilation 

System v i l l  be operated to limit radionuc l ide di spersion to the 

atmosphere to within Technical Speci fication limi t s .  The cask 

handling procedures strictly limit the area above which the 

shi ppin� casks will  be handled and ensure that a cask drop will 

not dama�e crit ical plant hardware. 
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4 . 3 . 3 . 2  Retponse 

SDS processing operation• vill  be ter.inated. A l l  unnecesaary 

peraonnel v i l l  be immed iately evacuated from the area in order to 

minimize personnel expoaure. Any injured personnel vi l l  be 

removed from the area via proper emergency techniques. The Unit 

t 1nd Un i t  I I  Control Room• aha l l  then be not i fied , in add i t ion 

to He1lth Physics personne l .  The Control Room vi l l  period ical ly 

1nnounce that unnecessary peraonnel are to remain clear of the 

1ccident s it e .  Once the damage and/or danger is assesaed, 

fol low-up act ions vill be initiated to recover from the effect• 

of this accident. 

4.3.4 Han in the "B" Spent Fuel Pool 

4.3.4.1 Des i!n Criteri• to HitiRatc Fff�cts 

4 . 3.4.2 

SDS operation v i l l  be performed vith ful l-t ime Heal th Phys ics 

support . These personnel have knowledge of required 1ct ions in 

the event of  gross contaminat ion of the worker due to fa l l in� in 

the Fuel Pool . Eye vash s t a t ions are available in the operat ing 

•rca. Plant shovers and other services necessary to 

decontaminate vorkera are ava i l able. 

Reaponse 

If a man fal ls into the "B" Spent Fuel Poo l ,  processing and 

equipment handlin� wi l l  be a topped and the man will  be retrieved 

from the pool. Unit 11 Control Room and Health Phya ics peraonnel 

vil l be notified. 
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5 . �  Maintenance 

S . l  Ma intenance Approach 

The SDS has been des igned spec i fically to be virtual l y  maintenance 

free; however,  some minimal maintenance requirements are expected. To 

provide ALARA radiation exposure durin� maintenance a l l  system piping , 

Rlove boxes and manifolds are provided with flush connections. All 

components w i l l  be flushed prior to maintenance work. Maintenance 

requi rements for the SDS can be categorized into the follovin� broad 

general areas: 

1 .  Instrument maintenance and cal ibration. 

2 .  Pump maintenance. 

) .  Valve maintenance. 

4 .  Hansen coup l i ng maintenance. 

S .  Off  �as fi lter system maintenance. 

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

5 . 1 . 1  Inatrument Maintenance and Ca l ibration Approach 

Instrumentntion calibrat ion will  be per formed on a rout ine bas is in 

accordance with the normal s i te c e 1 ibrat ion frequency in accordance 

with AP 1027 Preventive Maintenance. Maintenance on electronic 

portions of instrumentat ion outaide the pressure boundary will be 

p�rformed in accordance with vendora manua l• as required and w i l l  

generally present n� spec ial requiremen t s .  Pressure indicatint devices 

which commun icate with the proceas fluid are of the isolat ion d iaphram 

and f i l led capil lary tube type and are located within the various 

manifold boxe s .  These ins truments wou ld norma l l y  not require 

maintenance and are intended to be replaced remotely should problema 

develop. 
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5.1 . 2  Pump Maintenance 

5.1.2.1 Feed Pump and o r r  Cas Bottoms Pump 

The SDS feed pump and off gas bottoms submer�ed pumps are 

intended to be replaced rather than rep� ired. 

5.1 . 2 .2 SDS Manifold and Clove Box Sump Pumps 

The manifold and �love box pumps will be replaced rather than 

repaired. 

5.1.2.3 Pool Clean-Up Sys tem Pump 

The pool clean-up system pump is located in an accessible area on 

the pool curb and is not expected to become contaminated. Normal 

plant maintenance practices wi l l  be u t i l ized shoul d  repair become 

necessary. 

5 . 1 .3 Valve Maintenance 

All  key system valves communicating with contamin3ted process fluid are 

located within the various manifold boxes. These valves are accessible 

through ports in the manifold box covers . '&ne valves are of the top 

entry type for use of maintenance. The manifold boxes can be flushed 

and drained to minimize surface contamination prior to commenc in� 

maintenance activities . Ex isting generic plant maintenance procedures 

will be used where possible. Spec ial procedures will be developed for 

equipment which is unique to the SDS. 

5 . 1 . 4 Hansen Coupl ing HDintenance 

The female Hansen coupl ings, which are part of the flexible hoses 

connec ting the system to the vessel s ,  contain "O" rings which could 

become worn or damaged through cont inued use. These may be replaced 

underwater either manually or through the use of remote too l s .  

Experience with the system w i l l  dictate frequency of replacement . 
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S . 2  CoTrective Maintenance 

Vrior to performing any maintenance activity on SDS components 

associated with the presiure boundary or other con tam ina ted port ions • 

the system w i l l  be flushed using either deminera lized water oT low 

activity processed water. The system wi l l  then be drained and the 

necessary surveys and swipe samples taken to determine the appropriate 

work proceduTe to maintain ALARA cond itions. 

Wh�n work is to be accompl i shed within the manifold boxes . a survey and 

swipe samples w i l l  be taken in the box and the box w i l l  be flushed i f  

contaminat ion i s  detected . Photographs wh�ch were taken o f  the boxes 

prior to installation of the covers will  be used as required to 

determine work space and component location. 

For removal of isolat ion d iaphram type pressure instruments a special 

tool as described in Section 1 . 8 will be util ized to al low the remote 

removal and repl acement of the ins trument.  

The feed pumps have been supplied with special shielded s leeves a s  

described on CNSI Drawing S27D-A-5012 . Th e  pumps wil l b e  pul led into 

these sleeves and sealed ; then new pumps instal led . 

5 . 2 . 1  Retest ing Requirements 

Repairs and maintenance which violate the integrity of the pressure 

boundary w i l l  require post-maintenance testing at normal operatin� 

pressure and temperature. This w i l l  be accompl i shed using low level 

processed water or demineralized water. 

Replacement of the off gas system HEPA fil ters wil l require the 

performance of the system DOP testa to verify f i l ter effi:iency. 
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5 . 3  Preventive �aintenanee and Inserviee Inspection 

5 . 3 . 1  Preventive Maintenance 

The pool clean-up system pump will  be cheeked to ensure that oil i s  

v i s ible i n  the o i l  reservoir a t  regular interva l s .  

Periodic surveys o f  the manifold boxes w i l l  b e  performed to determine 

leak integrity of valve stem packing. This w i l l  be accompl ished when 

the system is shut down for vessel change out · and can be performed by 

removing a valve access plug and taking a swipe sample o f  the drain 

sump. 

The HSA off gas uni t  drive shaft "O" ring· sea l s  w i l l  be checked every 

s ix (6) months using a soap bubble test. The "O" ring can be replaced 

externally should a leak occur. 

Periodic lubrication of the threaded portion of the crank shaft will  be 

accompl i shed in accordance with the HSA technical manua l .  Flexible 

coupling and bearin� wi l l  be checked period ically and bearing 

lubrication monitored to determine a maintenance frequency. 

5 . 3 .2 lnservice Inspec t ion 

Inservice inspect i on consi s t s  of periodic phys ical inspect i on of 

component s .  

Valves, pumps,  ins trument connections, motors and other a c t ive 

components will  be routinely inspected to determine degradat ion and to 

spot poten t i a l  problem areas. Instrument readinga wil l  be taken d a i ly 

and compared to previous data to develop trend information which may 

indicate system degradation or potential  prob lem areas. This 

in format ion w i l l  be evaluated by the engineering staff  and corrective 

measur�s recommended as deemed appropriate. 

- 85 -



6.0 Acceptance TeatinR 

The SDS testinR can be subdivided into three general catagoriea: 

1 .  Construction Testing 

2 .  "Cold" Func tional Testing 

3 .  "Hot" Functional Testing. 

6 . 1  Construction Testing 

Cons truction testing wil l tons ist  of fluid system flushing, flow 

verificat ion and pressure testing and continuity testing and a l a rm  set 

point checks of all electrical and instrument circu i t s .  Additiona l ly , 

a l l  instruments (which were purchased initially with factory 

cal ibration cert ification) w i l l  be reca l ibrated. DOP testing has been 

performed on the off gas HEPA f i l ters . Initial equipment mechanical 

checkou t ,  includ ing vibration teatinR, lubrication checks and initial 

run in have been completed. Vessels will be required to pass a 

hydrostatic test in accordance with the ASHE Boiler and Pressure Vessel 

Code,  Division 1 .  HEPA f i l ters must pass a test cer t i fying them to be 

99.95 percent effic ient on particles 0 . 3  microns or larRer in size. 

6 . 2  "Cold" Func t ional Test ing 

The system w i l l  be a l igned in ita normal opera tinR mode and fil led with 

demineralized water. System operating procedures will be proof tested 

(red l ined) and baseline data wil l be taken from system 

instrumentation. Th i s  information will be compared with the design 

points to veri fy system performance to be in accordance with the 

des ign . The system will be required to perform to the des ign points 

specified in this document (Appendix 7 ) .  The system w i l l  be required 

to perform operations which are described in Section 3 of this 
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document .  Set points ,  alarm points and system trip points will  be 

verified. Tank level indic:at io,l will  be verified. Remote tool 

operabi l ity w i l l  be demons trated. F i l ter and ion exchanger hand l ing 

operations will  be demonstrated. 

6.3 uHot" Func t ional Testing 

The init ial operat ion o f  the system is planned to be used as a part o f  

the system t e s t ing program. The init ia 1 processing will  u t i l ize water 

contained in the Reactor Coolant Bleed Tanks which is of low spec i f ic 

activity. This informat ion will  al low addit ional data t o  be taken 

including surveys of pipe and tank shielding areas to determine 

potential "shine" areas. Instrument readings wi l l  be taken and some DF 

(decontamination factor) verificat ion can be expec ted. 

6.4 Anc i l l ary Testing 

The fol lowing anc i l l ary test ing has also been performed both on and off 

s i t e  

1 .  Dewatering test ing of ion-exchange columns. 

2 .  Dewatering test ing o f  f i l ter vessels.  

3 .  Ion-exchanRer column testing. 

4 .  Dis tribution header test ing o f  ion-exchange vessels.  

5. Channel ing test ing of ion-exchange vessels .  

6 .  Polishing system column testing. 

7 .  Fi lter loading tes t ing. 
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Table 2 

LINER RADlONUCLIDE LOADING CRITERIA 

BAS IS :  ( l )  Non-Prop ric tary Ion-Exchange Mate rial 
( 2) 6oo.ooo Gallons Sump Wate r 
( 3) 90. 000 Gallons RCS Water 

VESSEL CHANCEOUT CURIES No. of 
� POSITION S IZE FUNCTION EXCHANGER CR'LTERIA REASON FOR CHANCEOUT DEPOSITED LINERS 

SDS 1 2 X 4 Cs Removal IE-95/ 60. 000 Ci(Cs )  - Zeolite Radiation 60.000 Curies 12-15 
& S r  removal Linde A St<�bility (Total Cs) 

- Shipping Cask Limit 2 . 000 Curies Sr 

SDS 2 2 X 4 Same as lE-95/ Same as - Same as SDS No. 1 N/A 1/train 
SDS No. 1 Linde A SDS No. l 

SDS 3 2 X 4 Same as lE-95/ Sam as - Same as SDS No. 1 N/A 1/train 
SDS No. 1 Linde A SDS No. 1 

SDS 4 2 X 4 Same as IE-95/ Same as - Same as SDS No. 1 N/A 1/train 
SDS No. l Linde A SDS No. l 

EPICOR-II 5 6 X 6 Na Removal Strong Acid 2 5 . 000 Gals. - M inimize Na Breakthrough < 20 Curies 2Q-30 
Cation lot ixed or - Ope rational Convenie nce y-emitters 
Cation/ 20 Ci  - Line r handling l imit 
Anion y-emitter ( Bare Pick) 

Na break - Shipping considerations 

EPICOR-II 6 6 X 6 Polishing Organic 20 Ci  Liner Handl ing limit < 20 Curies < 5  
Cat ion/Anion y-emitter Shipping Cons iderations y-emitters 

EPICOR-II 7 4 X 4 Polishing Organic 20 Ci  Same as EPICOR-Il 6 < 20 Curies < 5  
Backup Cation/Anion y-emitter y-emitters 
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Appendix No. 1 

to 

Submerged Demineralizer System 

System Design Deacr;ption 

Title 

S . o.s. Pumps 



PUMP DETAILS 

Identification 

Noun Nllllle 

Hanufac:turer 

Hodel No. 

Type 

Standard Haterial Designation 

Rated Speed 

Rated Capac ity 

Rated Total Dynamic Head 

Design Temperature 

Lubricant 

HOTOR DETAILS 

Manufac turer 

Type 

Enc: loaure 

Rated Horae Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

REFERENCE 

Drawing No. 

APPENDIX 1 

SDS PUMPS 

CN-P-IXOl 

Feed PUIDp 

Cou1da Pump Inc:. 

VIS (3 � 6 ALC - 45TG) 

Submersible/Centrifugal 

Stainleaa Steel 

3500 RPH 

30 CPH 

240 Ft. 

1oo•r 

Water 

Franklin 

Submersible 

Henmetic:ally Sealed 

5 HP 

3500 RPH 

Water Cooled 

460 Volta, 3 phase 60 Hz, 5 . 9  Ampa 

SDS PDP 6A 

DS-527-C-01 ,  Rev. 1 
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PUMP DETAILS 

Identification 

Noun Name 

Hanufac turer 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capac ity 

Rated Total Dynamic Head 

Design Temperature 

Lubricant 

HOTOR DETAILS 

Manufacturer 

Type 

Enc losure 

Rated Horee Power 

Rated Speed 

Lubricant /Coolant 

Power �equirementa 

Power Source 

REFERENCE 

Drawing No. 

Appendix 1 (Cont ' d )  

SDS PUMPS 

SDS-P-lA and SDS-P-lB 

Monitor Tank Transfer Pumps 

Could a Pumps Inc. 

3196 "ST" 

Double Mechanical Seal - Centrifugal 

Stainleaa Steel 

3500 RPH 

SO GPH 

111 Ft. 

soo•r 

Water 

Reliance 

p 

ODP 

S HP  

3500 RPH 

Oil/Air 

460 Volta, 3 Phaee 60 H�, 6.6 Amps 

SDS-STR-1 and SDS-STR-2 

2-H080A, Rev. 0 
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PUMP DETAILS 

Ident ificat ion 

Noun N�����e 

Manufacturer 

Hodel No. 

Type 

Standard Material Deaignation 

Rated Speed 

Rated Capacity 

Rated Total  Dynamic Kead 

Deaign Temperature 

Lubricant 

HOTOR DETAILS 

Manufacturer 

TJpe 

Enc loaure 

Rated Horae Power 

Rated Speed 

Lubricant/Coolant 

Pover Requirement• 

Power Source 

REFERENCE 

Drawing No. 

Appendix 1 (Cont ' d )  

SDS PUH.PS 

CN-P-VA04 

Off Cal Bottom Pump 

Could a Pumps Inc. 

WP 3881 

Submersible 

400 Series Stainleaa Steel 

34SO RPH 

30 CPH 

6S Ft. 

1oo•r 

Water 

Franklin 

Submersible 

Henmetically Sealed 

1 HP 

3450 RPH 

Oil  

460 Volta, 3 Phaae 60 Hz,  J.S  Ampa 

SDS-PDP 6A 

DS-527-C-02,  Rev. 2 
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Appendix 1 (Cont'd) 

SDS PUMPS 

PU!iP DETAILS 

Identification CN-P-LC06 

Noun Name Leakage Containment System Pump 

Manufacturer Goulds Pumps Inc. 

Hodel No. 3196 KT-A-60 

Type Centrifugal 

Standard Material Designation 316 s.s. 
,, 

.· 
Rated Speed 1750 RPM 

Rated Cap,.eity 120 CPH 

Rated Total Dynamic Head 55 Ft . 

Design Temperature 

Lubricant Water 

MOTOR DETAILS 

Manufacturer Westinghouse 

Type Type S 

Enclosure TEFC 

Rated Horae Power 3 HP 

Rated Speed 1750 RPM 

Lubricant/Coolant Oil/Air 

Power Requirements 460 Volts, ·3 Phase 60 Hz , 4 . 8  Amps 

Power Source SDS-PDP 6A 

REFERENCE 

Drawi113 No. DS-527-C-05,  Rev. 2 

-----------------·- - --·-- - . 
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PUMP DETAILS 

Ident ificat ion 

Noun Name 

Manufacturer 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Static Pressure 

Design Temperature 

Lubricant 

MOTOR DETAILS 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

REFERENCE 

Manual 

Appendix 1 (Cont ' d )  

SDS PUMPS 

CH-E-VA05 

Off Cas Blower 

Buffalo 

5E 

Rad ial Flow Centrifugal Type "E" 

Sheet Steel 

3510 RPH 

1000 CPM 

12" w.c. 

104•F 

Oil 

Westinghouse 

K 

TEFC 

'i HP  

3510 RPM 

Oil/Air 

460 Volta, 3 Phase 60- Hz, 

SDS-PDP 6A 

Amps 

MSA Off Cas Air Filtrat ion System 

Instuction Manual 
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PUMP DETAILS 

Identificat ion 

Noun Name 

Manufacturer 

Hodel No. 

Type 

Standard Haterial Designation 

Rated Speed 

Rated Capac ity 

Rated Static Pressure 

Design Temperature 

Lubricant 

HOTOR DETAILS 

Manufacturer 

type 

Enclosure 

Rated Horae Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

D rawing No. 

Appendix l (Cont ' d) 

SDS PUMPS 

CN-P-FL07, CN-P-SA08, and CN-P-RC09 

High Rad Filter Hanifold, High Rad 
Filter Sample, and RCS Manifold Sump 
Pump a 

Cormann-Rupp Industries 

20501-000 

Mutating 

Polypropylene and Po1yphenosulfide 

1550 

0. 50 CPK 

80.85 Ft. 

Water 

Cormann-Rupp Industries 

PSC 

TEFC 

0. 18 HP ( 1 35 Watts) 

1550 

Oil/Air 

115 Volta, 2 Phase 60 Hz, 1 . 3  Amps 

MP-CN-1 

DS-52 7-C-06, Rev. 3 
DS-527-C-07, Rev. 3 
DS-527-C-08, Rev. 1 
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:oS01 TYPE 

I 
"-uu:L 

VOLTS I HERTZ liU�'tER RPM 

2050�·0� 1 1 5  so:so 1550 

20501·001 240 50!50 ,550 

4J5:l2·00j" 1 1 5  I 60 1 :50 

205C.2·Nl1 " • 220 5� 1550 

MOUNiiNG BASE DIMENSIONS 

I"!!:�!'S 
ll'!",lllomtlt!ll 

� & llS:oU�·� 
t:I>I'<!:T�S �"�II Ll'l! 

MOTOR 
I.V.!'S I wt.ns 

so Hz EC Ht i SO Ht 60HZ 

1 .E5 1.30 iSO 135 

1 .so .55 150 1 135 

N:A �.t I N/A 134 

N:A NIA �!A NIA 

20S02 TVPE 

I 

. . -
S!I:T-0'> & or.:-�•:: 
CXNIECliJ'i! C:,�: o•-: 

TYPE I CL�SS I PLUG CORD !lE/.RI'iu 
SHELl TYPE LEI\uTK 

--c:,.. . :. . .., PSC I a jstancc.rd I �o· 
3-Pron!oj (1.:2m) I Eali 

iEFC PSC I B I · None 
SO" Ball (1.:2m\ 

O?cN ?SC I s I Standard so· 
Eall 3-Prc:'l� (1.5:2m) 

OPEN I PSC I I None so· Eal: - (1.5Zm) 
•open sha:lt::c pol(: m::ltor a1so available for OEII. �.,antlt)' a;::�lic:a:ior.s. 

• •Ttais mooe l ava1lablf:: at a later cate. 
l.lt'tor lllum::Jt•s: 
U.L F�rt No� 115v & 2£�• ":'EFC moce!s IE-'�1!. E-'�205. E·5�t691 

11�v & 2"�• O:en m'c:els tE·�7�!5• 

··"···· un .. TOTAL HEAD 
ll\.UI 1DU5 •s 

121 ,,, U 'C  '0 I I I I 
12'�1 a as )S �.1 I I I 
c:t.t%1 U.lO � ri«l I I 
(17.�1 sr.u I \� I I u 1\ \J ';�� I I 
(I, OIJ ,,� 20 I 

CIO.SII " IS 1S I I �  \J\ I 
C7.oc, I , ��'" I\ \� 23.10 IC I I I \ I\ r:.!21 11.55 ' 

I I I '.1 
(' 0 (' l · I  &. I ;• .. . C 'II t � ! · .c . -� ;. �  . . ., .. ., ''" . . • • _j 

cs.:. No: 1�5v & :<:o .. i:;:c �'"�':ets tl;:;�.,�, 
,,�. & ::'�· O:e�. rno:;els 1:.11:3!31 

MATERIALS OF CONSTRUCTION 
BODY 

P 0�0 TOR e-N· • .-.o� 
CN·P-FLo-r 
c.�.p ... 'SAO 8 

DISC 
SPRING 
D�IVE 
COUPLING 
DRI.WN CUP 
BELLOWS 
INLET O.D. 

Gtus J;ei:-ole•c:e: POI)'Cl:o;:ylene 
TE"'CiPSC (To:all)·tr.cccu: •a:� 
coo lee! penr.ar.enl s;�lrt ca�•;oto·1 

O��ttn PSC 
O;�en Sro�o:e� Po•e tnol sll;�.n) 
Gins f;eonlorce: "l1o:-ot 

316 Stainlnl StHI 

AnodlztC! Aluminum 
Zone PllltO Steel 

Poll·�·o�yotnt 

.,., • (12.7 ,.,,.,, 
OUTLET 0.0. 'h • (12,7 rn:nt 
r�ole 1:onsult Factory For: 

1 .  F'!!r!c:r::ance of lic;uid mor� v!s:ous ,�a"' 
wat�!. 

2. PSI i:'l trP.�riz£:d S)'� 
J. Wa!c! ;�m;;erature!io a!love iSO"F (:� · ::  a: 

15 PSI (Discharge Pc�::ssuce). 

APPEND/� 1 Sl)S S�V 

.. - ··-·····-·- · ... - · - - · - -

I .... ,., ••• ....... ,, o . ,, fQOff 8RIG1NAL :. . .  : ; ' :. = ---� :;:-:\•.:.· •. �_:: : � ·.·:.:.·., 
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Appendix No. 2 

to 

Submerged Demineralizer System 

System Deaign Description 

Title 

SDS Filter Vessels 

..._....;;. _ __________ """""""'----------------- -----



Appendix No. 2 

PREFILTER/FINAL FILTER 

VESSEL DETAILS 

Identification (Prefilter/final filter) 

HUlllber Instal led 

Manufacturer 

Installation 

Outside Diameter/Height , ft. in. 

Shell Thickneu 

Shell Material 

Deai&n Pressure/Temperature 

Volume 

Prefilter Size 

Final Filter Size 

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

Two (2)  

APCO 

Vertical 

2 Ft.  1/2 In. /4 F t .  5 1/2 Inch 

3/16 Inch 

Stainless Steel (304} 

10 Cubic Feet 

3/16 Inch Roughing Screen/125 
Micron Cuno 

10 Mic ron Cuno 



VESSEL DETAILS 

Identificat ion 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height , ft. in. 

Shell Thickness 

Shell Material 

Design Pressure/Temperature 

Volume 

Post Filter Size 

Appendix No. 2 

POST FILTER 

5EK*N Dl596-l 

One ( 1 )  

Pall Trinity 

Vertical 

10 5/8 In. / 3  Ft. 5 7/16 Inch 

0. 165 Inch 

Stainless Steel (304) 

150 PSIG/lOO•F 

0.61 Cubic Feet 

0.45 Micron/Normal/3.0 Micron 
Absolute 



Appendix No. 3 

to 

Submerged Demineralizer System 

System Design Descript ion 

Title 

SDS Demineralizer Vessels 



Appendix No. 3 

ZEOLITE DEMIN VESSELS 

VESSEL DETAILS 

Ident ificat ion 

Humber Instal led 

Hanu£4cturer 

Installation 

Outside Diameter/Height . ft.  in. 

She ll Thickness 

Shell Material 

Design Pressure/Temperature 

Volume 

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

Six (6)  

Permutit/Buffalo Tank 

Vertical 

2 Ft. 1/2  In./4 F t .  5 1/2 Inch 

3/8 Inch 

Stainless Steel (316L) 

10 Cubic Feet 



Appendix No. 3 

LEAKAGE CONTAINMENT ION EXCHANGE VESSELS 

VESSEL DETAILS 

Identification 

Number Instal led 

Manufacturer 

Installation 

Outside Diameter/Height . ft. in. 

Shell Thickness 

Shell Material 

Design Pressure/Temperature 

Volume 

D-00001 through D-00010 

Two ( 2 )  

APCO 

Vertical 

2 Ft. 1/2 ln. /4 Ft. 5 1/2 Inch 

3/16 Inch 

Stainless Steel (304) 

150 PSIG/100°F 

10 Cubic Feet 



Appendix No. 4 

t o  

Submerged Deminer•liEer Sy1tem 

Syatem De1ign De1c ription 

Title 

Waste Storage Tank• 



r-----�-------------- - -- - -- - - - �- -�---- --- - -- --- ---------------

Appendix No. · 4 

WASTE STORAGE TANKS 

VESSEL DETAILS 

Iden� i f  icat ion 

Manufacturer 

Capacity - Gallons 

Installation 

��tside Diameter/Height , ft. in. 

Shell Material 

Shell Thickness, In. 

Design Temperature, •F 

Design Pressure, PSIG 

Corrosion Al lowance, In. 

Design Code 

Code Stamp Required 

WDL-T-2A through 2D 

Hemminger Co. 

60,000 Gal. (Total) 

Horizontal 

11 Ft. 6 In./21 Ft. 

Stainless Steel 

1/4 Inch 

2oo•F 

14 PSIG 

None 

ASHE Section VIII,  Div. 2 

Not Stamp�<! 

�---------------------------------------------------·-



Appendix No. 5 

to 

Submerged Demineralizer System 

System Design Description 

Title 

SDS Monitor Tanks 



VESSEL DETAILS 

Identification 

Manufacturer 

Number Installed 

Capacity - Gallons 

Installation 

Outside Diameter/Height. ft. in. 

Shell MAterial 

Shell Thickness. ln. 

Design Temperature. •r 
Design Pressure . PSIG 

Corrosion Al lowance .  ln. 

Design Code 

Code Stamp Required 

Appendix No. S 

SDS MONITOR TANKS 

SDS-T-lA through SDS-T-18 

Buffalo Tank 

Two (2) 

12.000 Cal. Each 

Vertical 

8 Ft. /32 Ft. 

Stainless Steel (304) 

3/16 Inch 

Amb. 

Atmospheric 

None 

API-650. Appendix J 

API-650. Appendix J 



Appendix No. 6 

to 

Submerged Demineralizer System 

System Design Description 

Title 

SDS Off Gas Separator Tank 



Appendix No. 6 

SDS OFF CAS SEPARATOR TANK 

VESSEL DETAILS 

Identification 

�anufac turer 

No. Installed 

Capacity - Gallons 

Installation 

Outside D iameter/Height, f t .  in. 

Shell Material 

Shell Thickness 

Design Temperature , •F 

Design Pressure , PSIC 

Corrosion Allowance,  In. 

Design Code 

Code Stamp Required 

CN-T-VA02 

APCO 

One ( 1 )  

590 Cal. Each 

Vertical 

36 In./10 Ft. 

Stainless Steel ( 304) 

3/16 Inch 

1oo•r 

16 PSIC 

None 

ASHE Section VII I ,  Div. 1 

ASHE Section VIII , Div. 1 



Appendix No. 7 
to 

Submerged Demineralizer Syatem 

Syatem Deaign Deaeription 

Title 

S . O . S .  lnatrument Liat 



TAC 
110 .  

CH•I't•n.OI 

CN·I'I•FL02 

CN·PI·n.Ol 

Clt•P l•FL04 

Clt·Pl·FLOS 

CN•PI·FL06 

CN·Pl•IX07 

CN-rt-uoa 

CH·PI·lX09 

CH·Pl·IXIO 

CH·PI-tx l l  

CN·PI·IXU 

CN•Pl·IXIl 

CN·PI·IXI4 

CH•PI•IXI� 

CH·PI·IXI6 

SERVICE 

Fihut ion Hnnifuld lnrtu,.nl 
l'reuure •• ��. .. 

Flhrr Influent S•ple 
Prnsure lt•ll." 

Prrf I l l  rr lnfluPnl Pr•••ur• 

ll.lll,e 

Prdllt.r !ffl�nt Preaaure 
IIIII! 

rin.al Filtt!r Effluent Preeourl! 
, .... 

rllur Urtuent 5•plt! 
Pnuure 1•11• 

Peed p.,.p Dl ech.ar&e 
Pnuure ltiiiP 

IX Manifold Influent 
Pnuure aa&e 

Train II IX "A" Effluent 
Pnuure 11•11• 

Train 11 IX "a" Ultu•nt 
Pruoure It liP 

Train It IX "C'' Effluent 
Prneurr 11•11• 

Tr.ain 12 IX "A" UfluPnt 
........... It I Ill! 

Tuin 12 IX "a" Ufluent 
........... 11•11• 

Tr.ain 12 IX "C'' Effluent 
........... 11•11.• 

C.at ion !f fluent Prueur• 
Ill It I! 

IX M•ni fo ld Flu all I i ne 
Pre .. ure 11a1t• 

T�hl,. 7 . 0  
sus ttr.:tkl•tn.Hr. lKtu:• 

l.llC.ATIIlK SUPPLIEII HOD�:t. NO. 
F i h u  H.anifnld A•hc rofl 12 195 

lli�th Mad Fi l t r r  A•hc rofl 12195 
•-pte Clov .. llnx 
Filtt'r H.1nlfold Ash�rofl 12195 

Filur IUnifold Aaho: rort 12195 

Filter Manifold Ashc roft 12195 

Hit�h lttd r i l t u  Aahcroft 12795 
5 .. ple Clove Boa 

Feed P�p M.aoifold Ashc roft 12195 

IX Manifold Aeho: ru ft 12n5 

1X tunifold Aehc roft 12795 

IX Manifold Aah<: roft 12795 

IX Manifold Aahc roh 12195 

llt Manifold Aahc roft 12795 

IX M.anlfnld A1hc ro(t 12795 

IX M.ani fold Asho: roft 12195 

IX Manifold Aahcroft 12195 

IX 14"ni fnld Ashe roft 12795 

IKPIIT /�PAN 
OIITPIIT/SC.lLF. 

D-160 p•i 

D-160 psi 

D-11>0 pai 

D-160 psi 

D-160 pal 

D- 1 60 pel 

D-160 pal 

D-160 pal 

D-160 pel 

D-160 pel 

o-160 pel 

D-160 pel 

D-160 pel 

D-160 pti 

D-160 poi 

D- 1 60 pai 

l'.a�" I 

�liN\.'TIIHIAl. Oliff. liHUf.M 
IUltAIUCS: I • I KHII:ATIOH 

C • l.lJNTlU>L 
A ·  ALAII!! 

S!::!....!'�-��� 

"'" 

"'" 

"'" 

"'" 

"'" 

"'" 

"'" 

"'" 

"'" 

N/A 

"'" 

N/A 

II/A 

"'" 

N/A 

H/A 



•••• 2 
Tahlo 7 .0 

sns INSTIIIMI:MT INDr.l (C'"'t 'd) 

TAG INPUT /SPAll 
110 ,  SUVIct: LOCATIOIC SUPPLIU IIOOEL NO. OUTPIIT/SCAU Sr:T POIIff IOtA US 

OI•PI•LCI7 Leakaao contai�nt ... p Abowe t.oauao Aahcroft 171tS o-60 p.t ,.,, 
Di ocharar Preooure aaar Cttntal.-nt ll 

ai·PI·LCII t.oaua• contal.-nt ll .. , .. Ah""' Lf>ak•a• Aohcroh U 79S D-60 pli "'" 
U fl �trnt Pruoure aaao CMtui,..nt ll 

r.M·PI·LCI'I t.oaua• contai..,nt ll ..... Abcwo l.oaloaa• Athc roft 11795 o-60 pli "'" 
!:llluont •••••uro a•a• Cont a i .-nt ll 

OI·PI SII•VAlll orr Cu lludn l nf luont O f f  Ca1 ••nt l l a t lnn ��w,.. . )0 1 �  D-1 � "  HzO SU" llzO I,C,A 
Pruout'e 11•a•, •vitch, h i ,  ... it 
avitch hl·hl 

CH·PAH•VAlll orr C.u Huder l n l l urnt Annuncialor Panel " lion an U•IOO) ,.,,. S" HzO " 
Pr•••uro IIIah Alano 

CN•PI·VA19 ort r.ao l l ow r  Suc:t ion orr c .. .... , i lat ion ...... La tor D- 1  �" HzO It/A 
Pu••uro a•a• Unit 

Cli·PI·VA 10 orr ea. l l ow r  ol ochara" O i l  Cao Vont l l at ion La tor ...... , o-1 S" HzO W/A 
Prraout'CO JIIU Unit 

OI·PI·SA)) ae.n•able ... pto cyt lndor lnte,..dlato Lowrt Aahcroft IOOOTA D-160 , • •  W/A 
Pr.,oaure a•a• s-pl., Clew• loa 

Cli·P\•SA\4 tat lo" U Uftucont S•pl• lntor-dlato Lewel Aohcroft 1000 TA D-\60 poi W/A 
Cytlndor Proo•uro aaar S•plo loa 

OI·PI·SAlS Trait� fl ax "C" raplco lnto.-dlalo Lowe\ Aohc roft 1000 TA D-160 pol W/A 
Cy l l ndu Prf'UUtf' a•a• S•ple loa 

CM•PI•,;AJI> Train f 1  l l  .. ,. .. S•pl• ... , . ...... .  ,. Lowe I Aohcroft 1000 TA D-\60 pol KIA 
Cylindf't Prouurf' a•11• S•ple loa 

CM•PI•SAl7 Troin II IX "&" S•ple 1ntf'.-diatr Lf>wrt Aehcroft 1000 TA 0-160 pol W/A 
Cyt indt'r Preuure aaaf' S•pl o  llo• 

Cli·PI·SAlll Train f2 IX "A" S•plo tnte.-llloto w••l A1hcroft 1000 TA 0•160 pel "'" 
Cytlndf'r Pff'IIUff' JIIJII' S•plt In• 

CM·PI·SA)'J Train 12 IX "a" s-111• lntf'I"'OC'dlat e Lf>wol Aehcroft 1000 TA D-160 pal W/A 
Cy l l nd"r ,,,..,u,,. �·r.• ,;•r•• """ 

OI·PI-,;MO Train I I  II "C" S•plr ...... .-.slatr Le¥•1 Aohcroft 1000 TA D-160 pol 1/A 
Cyl in.tor Prr•auro r,Attf' s.-pl r ""' 

01-rt-,;Mt c.u io" IX ' "" "''"' :-; .... .,1,. ,,., .. ,_.d i ••• ........ I Aahcrofl 1000 TA D-160 poi "'" 
C�l irvt"" ,,,.,� .. ,_. fl:�ll: .. � ........ ""• 



T�t.l .. l , n  
:;II!; I IISl �liHt.Nr INIIf.lt (Cnnl ',1) 

TAG 
""· _____ __;�:::F..:.:. R:..:Y.;.I,:C,:E ____ _______ ..,:I::.JlC;::·.::AT.:..:.;ll::,:lM::.._. �llri'Ll t:ll 

INI'Irr/SI'AN 

-���·----��::.:��lf�I1.;.1.;.T�/�::.:c�·A�I�.E�-
CN·Pl·SM2 

CM-P I ·DWlol 

SDS·Pl·6 

SDS·PT·9 

SDS·PI-9 

SDS•PI·S 

SOS·PI•IO 

CII·FE·IXOI 

CM·FI/PQI• 
IXOI 

CM·rt·lXOl 

CII•FI/FQI· 
IXO) 

CII·FI·I"QI· 
IXOI. 

llir.h hd Fr.,l � .... pie 
Pr•·� •ur r •"tt.e 

OrvatrrinR Station nr.in 
W.trr Prroturr R�K" 

Orvatrrin& Station A i r  
Supply Prrature I:GKP 

Honitor Tank Tranafer Pu.p 
Ia OloKharJir Pruturr (Lo�a l )  

Honhor Tank Trantfer r .. p 
II Oi.charce Preaourr Trans· 

aittrr 

Honltor Tank Trander 
p,.p II Diacharce 
Preuure 

Honltor Tank Tranafer Puap 
lA Dl tcharae Preaaure (Lo�at) 

Honitor Tank Trantfer p..,.p 
lA ol.charl• PrriiUfC' 
Tranaahter 

Konitor �ank Tranafer Puap 
lA Ditchar11• Pruaurr (Palk!l) 

rud r ... p Dl achatll• Plow 
r;t.-nt 

F�ed p,.p O i achar11r Flow 
lndic ator/Tot aliaer 

Train II lnflutnl Flaw 
F.l.-nl 

Train II Influent Flov 
lndicator/Tot aliarr 

Train 12 Influent Flow 
f;IMIO!nl 

Train 12 Influent Flow 
lndicator/Tnt al i arr 

llir.h 11 ... 1 t'r"'l s ... , •• ,. A•h• ro•h 
,, ... 

"'"- rol l 

I!Mialrriu.: !itation 

1119S 

IUD D-1 �0 p•i 

1220 D-lf>O pti 

Puap Di khUIII! 
Pipin11 

s-u�-PIH• 112 o-100 p•i& 

Honitor Tank 
Suhayal� 

Panel LCP•t 

roaboro 

K.tcnetlca 

t:I ICIHSABI 

l t S IYB410 

4·20 KADC 
o-too r•ia 

4•20HAOC 
0·100 plill 

Honit or Tank 
Subayatra 

s-11�1114-f• 1 /2 o-too paia 

Konhor Tank Foaboro EI ICK·ISAIII 
Subtyatra 

Panrl LCP·l K4&net l c t  I I S I¥1420 

Feed p110p d i achar11e Fl.cher Porter tOLY2201AilC 
pi pi n& 

rerd p,.p Manifold Fltthrr Pnrtrr SOLY21 14A21 

IX K�ni fold lnflutnt Fi ach�r Porttr IOLY2201AilC 
pipin11 

IX Kani fold Fitchllr Portc!f �OLY2 l i�A21 

IX K•nlfold influt'nl F i teht'r-Port e r  IOL117201AilC 
plpin�e 

IX K�nlfold Fi ... her·Porlrr �OLY2l i�A2B 

4·20 KADC 
D-100 paiR 

4·20 KAOC 
D-100 ptill 

N/A 

D-20 ftpa 

"'" 

o-20 Kra 

"'" 

o-10 11ra 

,� ... } 

�L�--���It_! 
"'" 

'II/A 

"'" 

"'" 

"'" 

"'" 

"'" 

N/A 

"'" 

"'" 

"'" 

N/A 

"'" 

"'" 

"'" 



CII-U;•LCO\ 

Cli•FI•LCO) 

CII·FI •LCOII 

CN•rt:•LC07 

CN·FI·LCOJ 

CN·F?;·LCOI 

CN-rt·LCOI 

CN-n·LC09 

CN·FI·LC09 

CN-n-LCIO 

CN•FI•LCIO 

CN·FP.• LC I I  

CN•FI·LCII 

St.l't11C1: 

Pr• f i l t r r  C""IAo_.nl r io•• 
tl .... nl 

PY• f l l l "  Conl a o -·nl f l ow  
l...t iutor 

Final Fllur Conuo .... nl 
""" u ...... , 

Final F l l t • r  Con&ainaent 
Flow lndi�alor 

Train II  lit "AM Conl ai,_nl 
Flow r.l-nt 

Train II lit "A" Cont ai,_nt 
""" lndlcalor 

Train II U Ml" Cofttai,_nt 
""" !1.-nt 

Train It  lit •a• Cont ain.rnt 
Flw l...t icatar 

Train II ll "'(;* Contaln.rnl 
Flnw u ... , 

Train II lit •c• Conlain.rnl 
" ""  I nd i c ator 

T r a i n  ll IX •A" Cont al..-enl 
,..., ra-nt 

Train ll IX "A" Conl ai......,nl 
f l ow  Indicator 

Train ll lit "I" Canl ai...,nl 
Flllv r.l ..... nt 

Train 12 lit "l" Cont ai,_nt 
""" I nd i cator 

TAhir 1 . 0  
��� III'.IMII"t.NI IIIIIU (Co�nl ' .S I  

Uli'ATIOM 

IMrlll/!lrAII 
--- :�-·----"'�..!.:..,_ --·�lll/M .. AU 

,, .. f . . .  ,., \f1ftl .. ..  n­
_,, •f iiUo nl roplna 

Cnnlal.-nl Surput 
•••• 

Final F l l l rr Con· 
& a o.-nl t f  l l urnl 
Pipl•oa 

Conul.-nl Surp<ul 
hd• 

Train I I  lit "A" C.tn· 
ulr-nt t:l l l urnl 
Pipin11 

Conlai .... nl Support 
hd& 

Train I I  IX MIM Coft• 
ui .... nt U l l uut 
ripha 

Conlah-nt Support 
.. , " 

Train II U "CM Co..­
t a l ,_nt ! l l lurnl 
Pipina 

Cont al..-111 Support 
lack 

Train "2 I I  MAM Con­
ul-nt E f f l uf'nl 
Pl plna 

Contal-nt Suppnrt 
... 

Train fl Ill "a" Cnn­
ul-nt ! l rlurnt 
'' '' "" 

Contai-nt 5uppart 
lA• II 

""' .. l'lo ... 
Produ. t •  

Fhoid """ 
Prndtk t •  

F l u lol """ 
.......... t o  

IN1f' r 

Fluid rtov 
Produo. I • 

Fluid """ 
Prod .... t a  

o..,.. r 

Fluid ,...., 
ProdUC' l l  

o..,... r 

Fluid """ 
PrudiM. l l  

WI '14/A 

llll·llt 

101 MIA 

llll·lb G-Ill" HzO 

101 N/A 

llll·lfo 0•11" HzO 

lOI II/A 

UU·lfo G-Il" HzO 

)01 II/A 

llll·lfo 

101 N/A 

llll·lb Q-UI" HzO 

101 II/A 

llll-lfo o-Il" tt2o 

.'1�.!!!...----"�.!.". 
NJA 

II/A 

N/A 

M/A 

M/A 

N/A 

M/A 

II/A 

M/A 

M/A 

II/A 

II/A 

N/A 

M/A 



p .... ' 

hbl• 7.0 
SO$ INSTIIIIIIEIIT INDU (Cont'd) 

TAC INPUT/SPAN 
110. suvta: LOCATION SUPPLIU IC>DEL 110. OUTPUT/SCAU Stt POIIIT MI:.IIAIUtS 

ae-n-t.ell Tralo ll II •c- Contal�nt Train fl II "C,. Con- Fluid Fl00o1 301 N/A N/A 
rt00o1 ! l�ot t a i .-nt r:ffluut Product a 

Pi pine 

OI·Pl·LCIZ Train 11 II •c- Cofttal..-.nt Cootai.-nt Support o..,-.r IUl·llo G-18" HzO N/A 
r1001 u-nt a..ck 

ae-n-u:u Catloo 11 "A" Cont a i .-nt Catloo tl "A" Con· Fluid ,..., 301 N/A N/A 
,...., ln-nt ui-nt tff luut ProdiKta 

Pipln& 

QI·PI·LCll Cation II "A" Conul.-nt Contal.-nt Support O..,.. r 1Ul·l6 G-18 HzO N/A 
,. ..., ti-nt a..ck 

ae-n-t.el4 Cation II "I" Cont a l...ent Cat I on II "II" Can• Fluid Flov )01 N/A H/A 
"- tl�nt tal-nt ! f f l u•nt Prod...: t • 

PI pin& 

QI•Pl·LCI4 Cation 11 "I" Contal.-nt Cootai .,..nt Support O..,er 12U·36 G-18" HzO N/A 
P1001 l...S icator a..ck 

QI•Pl•YAI7 Off Cal Header Influent Off Cu Header Dw,-.r Mark I I  G-7000FPH N/A 
P1001 Indicator 

QI·FSL·PHII leta Hon ltor Manifold leta Hocoitor rt..id 12-64-4 N/A uur A 
Effluent Pl001 Svltch Ken Hold C..potwnto 

CH·PAL·PHII leta Monitor Manifold Effluent Annunciator Panel " lonan 12·1003 H/A Latu A 
'- Plov Alare 

QI•Pl•SAI9 Off Coo s .. ple Stat ion Off Cu s .. ple !brrllne Pi na lA N/A 
Air Supplr Plov Indicator Station 

CN·PI •SAJO O f f  Caa s .. pte Stat ion Off Cu s .. pte O..,e r  G-100 lpe N/A 
Saapl e Plov I nd i c ator Station 

OI·FI·DIIll Orvaterlna Station Air Purae Orvatl'rina Stat ion Sit 1812) )•2) de H/A 
""" Indicator lnatr.-nt • 

CN·PQIC·OWU O.Va terlna Station O..l�ral laer ONat •r
.
lna Stat Inn Huah•r Prod...: l l  011110 )· U ape H/A C , l  

Vater ''"" Tot e l l a er/Cont roll•r HiaAr• 

sos-nHl SOS Monitor Tank Tranof•r Trander r .. ,. lrooko tlo\7 18-1 )2 .... N/A 
Puepo d l ochar11• Pl001 Dl ochar11• AI7CIA1A 

CN·lT.·IIOI P•ed Puep Di achara" L I M  re...t Puep d i ochar11• The reo TSC·2·5•li6C 
T�perature tl�nt pipln11 tl•.,ulc -3 16·26·1 L-3· 1 "'" "'" 
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T.o\C IN�IIT/5PAN 

ItO. St'IVICt II'CATIOII SUrPLIU HOilf.L NO, OUtriiT I !>CALf. Sf:T POINT U.KAMKS 

OC-TI·IliOI P�rd r .. p IIi �•ll.ar,;� Lino' f'rN '''"P "dni 1•>1<1 Anml"l(lc Typ. .. "J .. G-I'J9.'1uF "'" 
T��r41ur� lndi•alnr rt-24H 

CN•TI•VAO) . O l f  Cu Heater lnrl-nt Off c ... """""' ""cllu 4900 H·I 1S°F "'" 
r .. perature lndltator 

CM-Tt-VAOlo O f f  Cu Heater tf l l urnl Off Cu H•.odrr IVIellu 4900 "'" "'" I,C.A 
Tr.porature El�nt 

OC-TI-VAOlo Off C.• Heater Influent Orl C•• Ht!ader au.-aloa )80) G-400°P "'" 
T._perature Indicator 

CN•TSII·VAOII OH Cu Huter tfflu<!nl Off Cu Hudu au.-.loa JIIOl "'" Vadable c 
T._perature Hlah Switch 

OC·DPSL/ Filter Kanlfold Contei.-nt Filter Kan lfold Dwrer 3001 o-1" 1120 .2�" A,l 
DPI·VAOI DP Indicator/Switch 

QI•DPAt.-'IAO I Filter Kanifold Cont ain.ent ritter Kanlfold Ito nan XIS-t OOlS "'" .n" " 
OP Low AlaiW 

QI•DPSL/OPI- HI bd Fllur S•p\e loa Hi led Piller llwft'r lOOI G-1" HzO .n" A, I 

VAOZ DP lnclicetor/Switch S•ple aoa 

Clt-DPAt.•VAOZ Hi bel F i l t er S•ple loa Hi lied Fi Iter liOn an XIS-10015 "'" .H" A 
DP Low Ala .. S•ple loa 

01-0PSL/ Peed Manifold Cont aln.ent Fe..S Manifold llwft'r 3001 G-1" HzO .25" A, I 
DPI·VA03 OP Indicator/Switch 

CN•OPAt.-VA03 Feed Manifold Containaent Fe..S Kanifo lei Ito nan XIS-10015 "'" .n" A 
DP Low AlaiW 

QI•DPSL/ lX Kanlfolcl Contala.ent IX Kanifold llwJt'f 3001 G-1" HzO .2S" A, I 

DPl-VAOII Ill' lncllcator/Swltch 

CN•DPAL• ll Kanifolcl Cont a ln.. nt II Kanl fold Ronan XIS-10015 "'" .2S" A 
v� Df' Low Ala .. 

CN-DPI-PrOI Poll Fi Iter Pool F l l t u  ..... 1. lntt. I I U  G-SOf'SIO "'" 
DP lnclicetlon Co. 

CN-TAH-'IAOII O f f  Cat Heater Effl�nt Annunc iator Penel fl Ronan XZ-1003 "'" Veri ab le A 
T._perature Hlah Al aiW 



r.ar.·· 1 
hhlr 1,11 .., ... lll .. fMIIIII NI INLit.X I t  u111 ' d l  

TAr. lllrlff /!I PAN 
1111. SF.ICVICl. _LIIf'.ATIIlll SUPPLILR lkiOEL 1111. lllffl'llf /SCALI: SIT I'OIItf Rt.IIAaiCS 

CJI·TIC·VAO� O f f  C..• H,.at,.r r;r """n' Off Ca. ll,....t,.r '" a. ....... ". )IICI) I)-4IJOOJ' It/A I ,C,A T-�ratur• lnetr-nl Cont r"l Pa,.,.l ..,.""''·�·· Coni rullrr 
input hca 
01-n-wul4 
(Uodu a,.....,k,) 

CJI-TI•VA06 Char�o•l Pllt•r T-p- O..or.o.al F a l i n  
erature Indicator 

llo•llrr ·�· �IHoOO"P It/A 

CJI·TI·ICIU acs � �  ... ., • .,, K<anifold ICS Clun•up Analnai� Pl-14\2 G-199,9°P It/A lnU11ent Tee,.ratur• Ka11ifol.t 
Indicator 

Clt·R·IC07 ICS Clean-up K<anlfold l11f111ent ICS Clean-up Tll.r.a TSC•2•J·ll6· 
Tee,.ratllre 11 ... 111 .. 11lfold lnf iUPIIl lle<trlul 26·1L•l•l M/A It/A 

Pipln11 

Clt•DI'I·VAOS O f f  Caa louah lna PI Iter o r r  cu Hudu Dwyu 2001 G-I"H20 H/A Df' Indicator 

Clt•DPI•VA06 II Off Cu II!PA Pllur O f f  Cu Hudn Dwyer 2004 G-4" litO II/A or Indicator 

Clt·DPI...YA07 Off Cao Char�oal Plltor Off Cu lleHu o.., •• 200) G-)" IIJO JI/A or Indicator 

Clt·DPI•VAOI 12 O f f  C:u IIUA P l l t n  Off Cao Headf'r Dwyer 2004 G-4" litO It/A or Indicator 

Clt·DPSL/ lnleroordlato s .. plo loa DP lntoroordiate s .. ple Dwyer lOOOI G-1" 1110 JI/A DPI·VA09 hwtlcator/Svltch loa ohe l l  

CJI-DI'AL·VA09 lnlo,..dlate s .. pl• loa Dl' Annunc iator l'anf'l I I  lion an U·IOOl o.n" 112o II/A A a- Alara 

CJI•DI'SL/ � t a  Monitor Cont•l-nt !Io-ta Ko111lor 
DI'I·VAIO Dl' a- Alara Kanl fuld 

au,., )001 G- 1 "  H20 o.a" H2o A,l 

CH•DI'AL• &r i a  Ho11ltor Contal�nt Annunc iator l'anel I I lion an X2·100) N/A 0, 25" litO A VAIO 01' a- Alar• 

CH-OI'SL/ Nlah lad rred s .. ple loa IIIah lad reed au,., )001 G-1" MtO O.lS" litO "·' OI'I·VAII DP lndicalor/Svlt•h SMpl• loa 

Clt·DI'AL·VA I I  lll�th la4 Pud Sa. pie loa Annunciator Panel 
OP a- Alara 

I I  Ito nan U·IOOl II/A 0,25" H20 A 



PIK•' II 

llhl .. 1,0 
"'� IH,IIQII1f llf llllll'll 1\nnl ' d l  

T.V. 111�111/'iPAII 
NO .  l'UYICf' _IJICATIOM SIIPrLIU IDJ[L 110. pun-ur/sCAu 'it:T I'UINT UIIAlltS 

CII·DI'l'L/ IC$ �•nifold Conl ao�nl IC:S "�" i fo lot .,..,.. , )001 D•l" llzO o.2�" 1110 A, I 
DPI·YAI l np llkl .. atnr/S..o h h  Cont .a t  ,_..nt 

CII·DPAL·YAI 2 ICS MAnifold Conlai�nl Aftnul h. i •tCir p ... ,., " . ., ...... lti�·IOOIS II/A o.n" HzO A,l 
DP l.ov A l ..-a  

CII·I.T•YAOJ Off Cao S•paralnr Tank "II" r .... t Pool Sur .c.� en.. Ida Pn)D00-4� I,C,A 
I.Pve l Tren .. ill�r Ta"' Slud 12·1 1 

CII·I.C·YAO) orr Caa S�paralor Tank "II" '"" ' Pool Surll" ""Off' Incl. DCAI4·2DHAID I,C 
I.Pv�l Conl roll•r Tank Skid lJJI l/Tll/ I I NAC 

CII·LSII·YAO) ort Cao S•parator Tank "I" Fu•l P••n I Sur�te ltoor• Incl. DCA/4·2DttA/S• 901 A 
Ltvel Hi&h Svlt•h Tanll Sllld XI/I/1 11YAC 

CII·I.AH..YAOl orr Cal Separalor Tenk Annunclalor Pen�l II 
Ltve\ Hl�th Ale"" 

Ronan 12·100) 901 A 

Ot·l.l·YAO) Off Cu Separator Tank "'" ru. t Pool 5Uflll' llo>orr lncl, D-IOOl 
Ltvel tndicelor Tanlt Skid 

OI·U·f1.06 Fitter Manifold Cont ai-nt Pi It u Haftlfold Warrick littcz C,A 
s .. , Ltve\ t\-ftl 

CII·LS·f1.06 filter MeftUo\d Contal,_nl Pilt•r MAnifold Varrlcll. 2CICI 2 l" C,A 
s .. , Lent Switch 

CII•LAH•n.Oe. ritter Hanllo\d Conl•i-nt Filter Hanlfold ..,a en XI�·IOOIS l" A 
s .. p l.nel Hir.h Ala,. 

Cll·l.t •SAIU Hir.h led filter s .. ple lneide Clove loa W.rrlt..k lltiC2 C,A 
Cion _,. S..p Lt<te\ u._at 

CII•I.SH·SA07 IIIIth lied Filler s .. pt. 0.. Clov• lo• Varrl•k 2CICU l" C:,A 
Clov• loa S..p Lt<tel Switch 

CII·I.AII·SA01 Hi1th lad Filter s .. pl• Clove 0.. Clove loa lonan XI�·IOOIS 2" A 
loa s .. , Ln•l Ala,. 

CII·U·lCD9 r.cs Meftlfo\d co .. ul-nt '" acs ��a .. lfold Wurick 
s .. p I.Pvel 11-nt Conui-nt 

Ot-LSII•IC09 IICS Manifold Coroui-nl In lCS MAnifold Wur ick 2" C,A 
s .. , ...... I S..i tch Contai,_nl 

CII·I.AH•IC09 ICS �nifold Cont al,_nl 0.. ICS �nlfold ..,nan 2" A 
s,.p Ln•l Mi�th Ala,. Conl ei�nt 

CII·I.CI.•IXIO Pef'd p,.,. Sh11td.,.... !.net Tenk ,. ,.. Lt<tpl United tteculc JC·t42 D-Ill poia Later c: 
Control l.ov Preuure Switch Indicator aa<k 
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�J·� III!:TMI'I1t:IO" lllllt.X IC.:oml 'd) 
TAC lllriiT/SPAII 
110. SUVICf. LOCATIOH SUPPLU.II ..OOEL 110. OltrPIIT/SCAI.t. St:T PllllrT ·!� 
SOS•LAHL·I so ill "'"' I t  or To1nk T•IA L.r••l Mrtunc ••tnr ..... � .. U-1001 II/A A 

lliahl!.ov r.ono•l " 

SDS•LAII-IA SDS llnnilor Tank T•IA L<l••l ""'"it or t .ank utrr .... ..  r , .. , .. r ut•r A,C 
Hiah Stobay,t•• 

4·20 ltADC 
SDS•Lt•l SOS ltl>nitor Tank T•IA &.r .... l LCP•I IIAanrt ic• l l � IVI42(J 0-400" IIA 

4•20 KADC 
SDS•LI·IA SDS tlonitor Tank T•IA Lt••l LCP-2 ""an�t lea l l � IVI420 0•400" IIA 

SDS·LSIIL·I SDS tlonltor To1nk T-IA Lt••l tlonitor Tank K.t&n•t lca 6lU·IT·OJU 
Hiah/t.ov SubiJil ... 

SDS•LT·I SDS Monitor Tank T·ll Lt•e l tlonltor Tanio. roaboro El lDtHSAHI o-400" t..ter A , I ,C 
Hlahll.ov SubiJal ... 

SDS-LAHL•l SDS Monitor Tank T•ll Le'Wal Annunc iator lonan V2-IOO) II/A Leur A 
Hlah/t.ov Pln<ll II 

SDS•LA!t-lA SDS Monitor Tank T·ll Lt•• l Monitor Tank ... , .. , Later t..tn Later A,C 
Hlah SubiJilN 

SOS·Ll•l SDS Monitor Tank T·ll Le•al u:r-1 K.tan• t l c •  I I S IVI420 o-400" lilA 

SOS•LI•lA SOS Monitor Tank T•ll L••• l LCP•2 K.tanetl(l I IS IVI420 D-400" II/A 

SDS·t.SlfL·l SDS Monitor Tank T•ll Lt•e l tlonltor To1nk ""&nort lca 6lU·IT•OJEI t..t u  Later A 
Hlahll.ov SubayllN 

SDS•LT•l SDS tlonltor Tank T·ll Le¥•1 Monitor Tank rosboro ll l lDtH�AHI D-400" Later A,l,C 
Sub•yat ... 

SDS•U•I I  SDS tlonltor T•nk T•IA �at ""nitor Tank Dr or•• I brook YlOD-2-�7 Later II/A l 
Subayllnt 

SDS·LSLL-1 I SDS Monitor To1nk T•IA Low tlonhor Tank Drora•lbroolt 407-1000-r: Lat•r Lltt'r A,C 
L<lnl Trip Subayat ... 

'lDS·U-12 SDS tlonltor Tanlt T•l Ll'••l tlonilor Tanll Dre••lbr<>Oil Y700-2·S7 ....... lilA 
Suhayot"' 

SDS·LSLL·IZ 505 tlonltor Tank T·ll Low Monitor Tank Dr•nlbrook Y70D-7·H ... , ... Latu A,C 
...,,.. , Trip Suboyat ,.. 

CH·U·UIOl IX Manifold C•neral Arra Top of •HP·I r:bullftf' DAI-4 t..tn II/A A , l ,C 
aadlatlon El�nt 
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.... � lllt;JMUNf.NI ltlltf.Jl ICunl 'd) 

TAl. IN�UTISPAN 
1111. StltYitT l.llCA T I 011 SIIPI'Lirtl ltOOEL 110 .  UIITPIIT/SCALf. SET PtiiNT ltutAIU(li 

CM•IITIUHI II Manl fnld C.nrral Atra ... , . .  , . .,.. . u.- tbrrl in,. b'l•l 1 · 1 0 , 000 d/hr .... , .. , A. l ,C 
lt�HH· IXO) ILtdtai iOfl lntlhal oun/Swihh CIHP• I 

Cll• �'"IIAIUI II Mall I fnl4 C.nt!Ul Ar,.a IIIIP· I ,..,.. , f.brr l l tw  kHSII•Iu L4lH )oolt/hr. A 
·UOl Noah a11d Mrah•Moah AlAr• I':E·CaNP• I 

(Local Lir.ht) 

Cll-at· lll>' II Malllfnl4 f. f f lur111 '" Linr ln•tdr II H4"ifnld 
ladiat ion f.l�"t 

TCK H·21G-IIIIC Lal,.r MIA A , l ,C 

oc-n·ll04 II Manifold f. f f l u•nl in L I M  IMP-I Pallrl AI lOll 10) Latl'r MIA A , l , C  
ladiat io11 D i ocr i•i�tor U·CMKP•I 

Cll·lllt·IX04 ll Mtnifold tff lu•nt In Lint' IMP•I Pantt l Mrchlronlca 12S4 10-106cpo M/A A, l ,C 
ladlat lon lndlcatoriTranaei t t • r  U-GIIHP• I 

CII•ISM·I l04 II Manifold &fflurnl in Lin• '-HI'·I rand �chUon l c a  12S4 YlH 6000 cpo A,C 
a..d lat lon Hlp.h Svltch U-GIIHP·I 

CM•I!·t.COS Ll'akaa• Contalneenl s,.,.,. Ll'akap.t' Cont ain.rnt TCK 11·21G-IIIC Later II/A A , l ,C 
lnf lut'nt ladlation f.l�nl SyUN lnf lul'nl 

Pl plna 

01-n·LCOS Ll'ak•a• Contaln..nt Sy•lra IMP·I Panel A• ton 20S Lat•r II/A A, l ,C 
l n l l ue11t ladlatlon Dlocri- Et-GIKP- 1 
inator 

CM·IIT·LCOS Ll'alo•a• Cont ain.rnt Syat ... IMP·I Panel �chlronl(l 12S4 to-to6cpa II/A A , l , C  
lnflurnt ladlat ion Indicator/ a-caHP-1 
Tun .. Iller 

OI·ISM·LCOS Lullaa• Contal-nt Syat.,. IMP- I Panel Mrchlroniu . 12S4 Lalrr 6000 Cpl A,C 
Inf luent ladlat lon Miah Svitch t7. -GIKI'-1 

C11•1P.•VA06 Off Cu Hudu l n flwnt Off Cu Mudrr E.berl ltw 
ladlat lon f.lrat'nl 

OAI·I Lat er M/A A , t ,  

Cll•ltT•YA06 OU Cu Meadu Influent IMI'·I Panrl t:ber llnr tel-l .01-IOOHr/hr M/A A , l  
lad l a t l on  lndlcator/Trana•i t t • r  U-GRHP·l 

OI-�QI·VA06 Otr Cu Huder I n f luent IMP- I Panl'l f.ber l l nl' !Cl•l Latotr I . Ssll/hr A 
ladlat lon lllr.h Svltch l'!f.-GI00'- 1  

OI·U·Ptt07 "A,. �otlte kde U f luut 
a.d i at l on tl ... nt TQI M-21G-IIIC Lat•r M/A A , l  

c....n-Ptt07 "A" �ollt• �do t f f lu.nt ... ,., ,.,... , Aoton lOS Latl!r "'" A, I 
lad l a t ion Dlacri•lnator tt-GliiP-1 
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.;n� INSIIlt'"I.Mf INIIIl (C<H•t ' d )  

TAC INI'UT/5rAN 

�- SUYICP. LOC:ATitlll !:II�PLIU MIIOtL NO. OIITI'IIT/�r.ALE :n;r roun MUW!lS 
CM·IIT/1�11- "A" Zrnlll� ...... r:t ......... IMP-I P•nrl """'"ht r\Mh• usr. 10-tOf>,p• 9ltoS, r• A , l  
rMI'I7 ••li•l l on  hwlicator/Tr.ano- r.t.-caKP-1 

•illrr/•vihh 

01-ar.-PMOa "&" le l i t �  ..... t f l lu�nl 
bd l • t i on  tl._nl TQI N-210-IHC UlPr N/A A , l  

01·1'1'-,.,.,. .... leollt� ...... uu�nl �-· , .. ..., , Aalon lOS wtf'r "'" A , l  
a..dletlon Oi a�r lelnat ion Et:-GMKP·I 

OI•IIT/IlSH· •a• Z.ollt• l•d• t f f lu�nt IOIP-1 Pan<'l 
PI«) I a.dlatlon lndicetor/Tr•n•· U.-GIKP•I !Wchlronlca nsr. ao-ao'''' 91aos,,, "·' 

•illu/awltch 

Cll-llt• Plt09 �" Z«o l l t e  1�<1• tfl lu�nl TCit H-2 10-IHC Later "'" A , l  
lad l et i on tl.-ent 

OI·IY·PI«l9 •c• Zeolite kda Effluent IOIP-1 hMI Alton 20S Ut<"r U I P f  "·'  
a.dletlon D l ac r lelnetor U-GRKP•I 

Ql•llt /I.SH- "C" Z«o l l t •  Ida tffloMnt IKP·I Perwl ""chtronlu IH4 10- 106cpa n1olcpa A, I 
,..., a.dietlon lndlcetor/Tr•n•· U:-GIKP·I 

eittal/evltch 

01-U:-,.10 Cation ..... lnfiU«nt TCit H-ZIG-INC Let�r Letu A , l  
a.d i e t l oa  ti-nt 

QI·IY-,.10 Cation ..... lnflvent ...,._, ....... Aaton lOS Let•r Let•r A, I 
a.d i e t l on  Dl acrl•l netor U-GlllfP- 1 

CN•IIT/ISll· Cation a.da Influent IKP·I PeMI llechtron i c a  US'- 10·106cpa 9110lcpe A, I 
,.10 a.dietlon lndicetor/ U-GlllfP-1 

Tren .. l t t•r/Swl tch 

Cll·at-PHII Cation .... , tf flu�nt TQt H·ZIO•INC Later Leur A,l 
a.dletlon tl ..... •nl 

OI·IY·PH I I  Cation .... , E l flu•nt llediet l on RKP- 1 Pen•l Alton lOS LelC'f Letu A, I 
Dilcrlel netor tt•CIIKP•I 

QI•IIT/a5H• Cetlon leda Eff luent ledlet lon 111P•I Pen•l !Wchtronlc• 12S4 ao-1o6,,, 9XtU2cpa A , l  
PHil lndlcetor/TrenM�Itter/awltch tr.-GilHP·I 

Clf-U•YAIZ Off C•• Pertlculete ••pie tbe r l l ne  PINCIA Later Lett'r A , l  
a..d let ion •1-nt 

CII·IIT·VAIZ Off Cea Perticul•t• S•pl• Pecloe�o:•d ofl c •• tltf'f l i nc  Leur Let«r Let4'r A , l  
a.dlet lon lndlcetor/Trena· S•pl•r 
•itter 
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TAC IIII'VT/SPAJI 
110 .  SUVIC% LOCATIOIC SUPPLIU IIOO£L 110 .  OUTPUT /SCAU Sl:T p()JIIf IE.IIAUS 

Qf·ISli·VAI% Off Cat Part lculat• s .. pt� Pacllaaed off Cu lllrr l i M  Latt!r Latu Latrr A 
ladiatloo tvltch s .. , ••• 

Qf•IAK..YAI2 Off Cat Partlculatr s .. pt•r Pac� ...... off c •• [ber l i M  Laur Latrr Later A 
t.dlatloo Alara Hi&h s .. , .... 

Qf•U•VAI2 Off Cat Partlculatr s .. pler hckaad off Caa Diu lin• Latrr Laur Later 
ladlatloo &tcordrr S..plrr 

CII•U·VAil Off Caa Charcoal s .. pl•r Packa&t!d off Cat Dltrl iM Later Latrr Laur A,l 
a.dlatlon tl�nt s .. pler 

CII-IIT•VIoll Off Cat Charcoal s .. pler Packaaed off Caa thriiM Later Lat .. r t.atu A, I 
a..tlatlon lftdlcator/Tran�ltter s .. , .... 

CII·��H·YAi l  Off Caa Charcoal s .. plrr Packa&rd off Cat tber l i ne Later Laur t.aur " 
a.dlatlon Svltch Hl&h s .. plu 

CII·IWI·YAi l  O f f  Caa Charcoal s .. pler Packaaecl off Cu tbu llne Later Later Later " 
ladlatloft Alara Hiah s .. plrr 

Clt-U-YAll Off Caa Charcoal s .. pler Pack•a•cl off Cat o. .. rt ifte l.atl'r Latrr Latu 
a.c!lat lon &tcorcler S..phr 

CII•U·VAl4 Off Cu ton Ch.,.u Packa&t!d off Cat O.u l l fte  Latu Later La'u A, I 
S..pler ladlatlon tl�nt s .. pler 

Cll·llT•VAI4 Off Cu lon Ch...,rr Packa&t!d o f f  C�t tbrr llftf' t.aur Latrr Latrr "·' 
S..pler ladlatloo Indicator/ s .. pln 
TranMltter 

' Qf·u.I·VAI4 Off Cu ton Ch...,er s .. pln hckaaf'd orr caa tbe r l l n" Later Later t.aur " 
ladlatlon Svhch Hlah s .. plf'r 

Clt-IAK·VA 14 Off Cu loft Ch...,.., s .. pler Packa&ed Off Caa [bt!r l l M  PIIC·IA Later Later " 
a.dlatlOft Ala� Hlah S•pl•r 

CM•U•VAI4 Off Cat loft cha-ber ••pier Pacltaaed off Cu O.ulln• PIIIC-IA 10•106 "'" 
ladlatlon ltcordt!r s .. plcr 

CII·IA·ASI S e-ft Ala,. for 1111'•1 Sura• Tank tkld lonan )06W Later "'" " 
adjacent to 
Annunc iation Panel 

CII·II•UI6 ladiation &tcorclrr IUO'·l PaMl 
u-cllll'-1 Yutronlca " ' "  l.att'f "'" 



Appendix No. 8 

to 

Submerged Demineralizer System 
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Title 

Radionuclides Concentration Chart 



Isotope 

H-3 

Sr-89 

Sr-90 

Sb-125 

cti-134 

Cs-137 

pH 

Boron 

Na 

Volume 

Appendix 8 

Typical Results of Analysis fTom 
the Reactor Coolant System Water and 

the Containment Sump Water 

Radionuc lide Concentrations 
uCi/ml 

ReactoT 
Coolant 
System 

Containment 
s·ump 

(Sample Results February ,  198l)(Decayed to October, 1980) 

0. 066 0. 97 

0.25  (not analyzed 2-81) 0. 18 

23 2 . 64 

1 . 6  X lo-3 ( not analyzed 
2-81) 0. 0091 

3 . 4  27. 7 

25 172 

7. 6 8. 6 

3800 ppm 2000 ppm 

1240 ppm (not analyzed 
2-81) 1 100 ppm 

88000 gallons 625000 gallons l 

lThe containment sump volume is increasing about 150 gal lons/day due to 
leakage from the Reactor Coolant System. 
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ltlll50l·012A·08·09 

Rlll501-o12A•08•10 

ltlll501·01 2A·OII· I I  

ltW3501..012A·011•12 

ltlll501·017A·08· 1l 

RWJS01•012A·OII·14 

RWJ501·012A·08·1 5  

ltlll501·01 2A·011·16 

Klll501·012A·011·17 

I of 

2 of 

2 

2 

!.!.!!! 
Hi-Rad F��d Saapl� Clove ftox �yout 6 Oet a i l a  527A·04 

Hi-a.d F��d Saapl� (-o4) Clov� llox Det a i l •  

Hi-lad Feed Sa•ple Clove llo •  527A·04 

lli·hd Fud Saap!e Clove Bo• Oeuita (04) 
Support Table 527A-04·T for Hi·Rad Fe�d Clove lox 

BETA Honitor Kountln& Detail for L527·65 RE527·ll 

Off-caa Separator 6 Standpipe, Pipina lack 

Off-Gaa Separator 6 Standpipe, Pipin& Rack 

Unit ( l) Support Rack 6 Ellchaneer Pip in& Han if old Interconnect in11 Plpin& Plan and Srct ion "A·A" 

Unit ( l )  Support Rack 6 txchanerr Pipln& Hanifold Interconnecting Piping - Pipinc Det a i l  

Unit ( l )  Support llack 6 txchall&t!r P i p  in& IUniCold Interconnec t Ina P i  pin,; - Pipin11 Detail 

Unit ( l )  Support Rack 6 txchanaer Pipina Hanifold l nterconnrctln& Pipina - Plpln& Det a i l  

U n i t  ( l) Support Rack 6 Exchanaer Piping Hanifold lnterconnect i na Plpin& - Pipin& Detail 

Unit (1) Support Rack 6 r:xchan&er Pi pfna Han if old Interconnect in& Pi pins - Plplna Detai I 
Unit ( l )  Support Rack 6 Eachanaer Plpln�t Hanlfold l n terconnec tln& �lpina - Pipina Detail 

Unit ( I )  Support lack 6 Exchanaer Piping Hanifold lnterconnec tins Piping - Pipina De t a i l  

Unit ( l )  Support lack 6 Exchan«er Pipina HaniCold l nterconnrc t i na Pipina - Pipina Detai l  

Unit ( l )  Support lack 6 Exchancer Plpin& Hanifold lnterconnec tlna Plplna - Pipin& Det a i l  

Unit ( I ) Support Rack 6 txchanaer Pipin& Hanllold lnterconnectlna Plplna - Piplna Detail 

Unit ( l )  Support Rack 6 Exchan�tcr Pipln& HoniCnld lnterconn�ctlna Plpina • Plpin& Det a i l  

Unit ( l )  Support Rack 6 txchan�er Pipinr. Hanifold lnterconnec t l na Pipinr. - Plplna Det a i l  

U n i t  (l)  Support Rack 6 E•ch�narr PiplnR H�nifold lnt erconnectln, Piplnr. - Pipina Detoll 

Unit ( I) Support Rack r. E•challjler Plpin11 Hanlfald lnt uconnec t l nr. Piplnr. - PipinR Dutall 

Unit (t) Support Rack 6 ExchanG�r Pipinx HaniCold lntrrconnectlng Plplnr. • PipinR Det n l l  

Unit ( I )  Support Rack 6 F.xchan&er Piplna Hanifold lnt uconncc ting l'iplnr. - Piplr>R Drtail 

Unit ( I )  Support Mack 6 Exch�nRer Plpinr. H�nifnld lnt�rconn�c t lna Piplna - PiplnR Oe ta: l 
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llll)OI-GI 2A·01·11 

IIIUOl-GlU-GI-19 

llll)Ol-Gl2A-G9 

IIIUOl-Gl U·lO 

llll)Ol-GUI·ll 

llll)Ol-0121-ll-Gl 

l\ll)Ol·OUI•l3·02 

llllS01·0121·ll·Ol 

alll)Ol-Gl21·ll·04 

llllS01·0121·ll·OS 

111))01·0121·13·06 

llllS01·0121•ll·07 

llllSOl-Gl21•ll-GI 

�lSOl-Gl21-ll•09 

alllSOl-D121-ll·lO 

1\1))01·0121-llA 

1\1))0l-Gl2C:·l4 

l\ll)Ol·Ol2C:·I4·01 

1113)01-Gl2C•l4-G2 

llllS01•012C•l4·0l 

RWlS01·012C:·l4·04 

llllSOl•Ol2C·l4·0S 

1WlS01·012C:·l4·06 

alllSOl·OI2C:·l4·07 

llWlSOl-GI2C·lS 

llllS01·012C·22 

� 
U11it ( l )  Support belt a. tuloanacor P i plnc IUrufold Jnurconnec tlnc Plplna • Plpln,; Oeuil 

U11it ( l )  Support hell a. Eschancu Piplnc Manifold Jntrrconnect i nc Pipin& - Plplnc �c.ll 

Unit (1) Support a.ck a. tachancar Papin& Ka11llold lnterconnrc t i nc  Plpana - Sectlo11 "1·1" 

Unit ( I )  Support l.ck a. tach8naer Piplna Manifold lnterconnect l nc Piplnc - Section "C·C:" 

Feed Pvap Dl acharae PiplftK Plan, tlevat in� a. Detail• 

Feed Puap Dlach8rae Plplna Detail 

Feed Pu•p Dlacharae Plplns Detail 

Feed Pu.p Dl acharse Plplna Det•ll 

Feed Pu•p Dl acharae Plplna Detail 

Feed Pu•p Dl •charae Plplna Detail 

Feed Pu8p Dl •charae Piplna �tall 

Feed ru.p Dl•charce Plplna Detail 

Feed Pu8p Dhchna• Stand Pip Ina Dr tal h 

Peed ,_, Dhch8ra• Plpi,. Detalh 

Fud ..... Dl achuae Plplna Drtai 1 

Stand Pipe Cover fLC'a for Peed Pu.p Dl1ch. Plplna 

Filter KanHold a. Filter lack Interconnect Pipina 

Filter Kani(nld a. Filter lack lflterconMct Plpinc - Piplna �tall 

Flltn Kanifnld a. Filter lack lnterconnrct Plplna - Pipln« Detail 

Filter Kanifold a. Filter lack Interconnect Pipln1 - Plplna Deta il 

Filter KanUold a. Filter lack Interconnect Piplna • Viplna Detail 

Filter Kanirolci 4 Filter lack I ntercon�M�c t Plplnc - Plpinc �tall 

Filter KanUold a. Filter lack Interconnect Piplna • Plpina D•ta l l  

F i l ter Manifold a. F l  h e r  llack lnt l'rconnect Pip ina • P i  pine betail 

Filter Manifold 4 Fi lter laclt lnterconnrct Plplna 

Filter Manifold a. Hi·lad Filter loa ( S27A·01) Interconnect Piplna 
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tlllSOI-0121:· 1 6  

IWlSOI•OilE-16·01 

twlSOI-Gilt-16·0% 

IWlSOI·OllE- 16-ol 

awlSOl-Gi lt-16-04 

twlSOI-Gl2E·l 6-05 

alll50l-Gl2E•l6-06 

1WlSOI·Ol2E·I6·07 

llllSOl-Gl 2E•16·08 

111lSOl-GI2t·16·09 

tWlSOl-Gl2t•l6•10 

1WlSOI-G12t• l6-ll 

alllSOI-GI2t·l6•12 

1WlS01•012t· l6-ll 

1WlSOl-GI2t·l6·l4 

1WlSOI·Ol2t•l6·15 

alllSOl-Gl2t·l6A 

l\llSOI•OlU- 1 7  

lWlSOl-GI2t·l8 

llllSOI·Ol2F·HL·l lht. 1 or 2 

llllSOl•Ol2F•HL•l Sht. 2 or 2 

1Wl50l·Ol2F•26 

awJsot-our-n 

111)501·012L·)l 

l11-lSOl-GI2L•ll 

Sui'J� Olubu Aru Plplnc Derail 

Sura� O.a.ber Aru Plpina o.uil 

Sura• Ch .. bu Aru Plplna Detail 

Sura• �r Ar�• Plplna Detail 

Sura• Ch8ab•r Area Plplna Det a i l  

Surce Chaaber Ar�• Plplna Detai l  

Sura• ch .. ber Ar·u Plplna Dtotall 

Surae Chaaber Area Plplna D�tail 

Suf1• Chaabn Aru Plplna Deull 

Sura• Chaaber Area Plplna Detail 

Sura• Chaabu Area Piplna O.ull 

Sura• Chaaber Area Plplna Detail 

Sura• Cheaber Area Plplna Det a i l  

Sura• Chaaber Area Plplna Detail 

Sura• Chaaber Area Plplna Detail 

orr-cao �parator and Standpipe Skid Plplna Arrana�nt 

Plpina S�etlonl Surae Olaaber Arra 

Plplna Section• Sura• Chaabe r Area 

Utility Plplna and Polloh Hanl(old Plplna Piece Mark Dwa•· 

Utility Plplna Arranaeaent Detail& Unit 110. 2 - "I" Fu•l Pool 

Par.� 1 2  

Coepoolte Plplna Arranae.ent ton taehanaer, Pollah Manifold, Filter Hanlfold and ICS Clean·up 
KanHold 

CO.poelte Plplna Arrana ... nt ton Eachanatr, Pollah Hanifold, Filter Hanlfold and ICS Clean-up 
ManU old 
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IVl)OH!UL-ll 

IIIIH01-oUL·l4 

1Vl)01-Q1 2M-11-o1 

IIIIH01-oUM-2l·02 

1111))01-Q12M-21-ol 

lllll)01·01211·21·04 

1Vl)01-DU11·21-o5 

llll l501·01211·21•06 

1Vl50l-Dl111·2l-D1 

11113501-01211·21·01 

IV350l-D1211-2l-D9 

11113501-01211-21-10 

IV))01-DU�1 

IIIIH01·0U•Il 

lllll501-D15-l Sllc .  

11113501-oU-1 Slit. 

lllll501-Dl5-1 Sht. 

lllll501-D15-1 Sht. 

avno1-ou-1 Sht. 

lllll501-D15-1 Sht. 

1 of 

2 of 

l of 1 

4 of 1 
5 of 1 

6 of 

1Vl50l-D15·1 Sht. 1 of 1 

IIIIHOl·OU•2 

1Vl50l-DlS·lO 

11113501-015-)D-ol 

lllll501-D15-lD-02 

1111)501-ol)·lD-o) 

� 
CO.poaite Pipina Arr•na��nt Surae Chaab�r Ar�• Plan • Coluan AH to AP 

Co.poalte Plplna Arr•n&-nt Sura• Cluotober A"• E l�vatlona 

ofr-c�. Syat� Pipina 

orr-caa Syat•• lETA Manifold Plplna 

Off-cAa Syat�• Hi·lad reed s .. ple Clove eo• Paplna Con�ctloft 

orr-caa Syat� Pipina f �  Hlah a.d ritter Saaple Clove eo. 

orr-caa Syat� tachanaer Manifold Ekhauat Pipina 

Off-Gaa Syate. Plpin& 

orr-caa Syate• Pipina 

orr-caa Syat� Plpln« 

orr-c •• Syat�• Plp ina 

Off-en Syat� Plplq 

Plate Layout for Pipe Support• 527·PS·1•49 

ICS Clean·Up Manifold Pipe lend 

ICS Clean-up Manifold Aaoetobly 

ICS Clean-Up Manifold Aooetob1y 

lCS Clean-up Manifold Aooeably 

ICS Clean•Up Manifold Aoae.bly 

ICS Clean•Up Manifold Aoaetob1y 

ICS Clean·Up Manifold Aaa .. bly 

ICS Clean•Up Manifold Aaaeably 

ICS Clean-Up Manifold Irick Plac ... nl Layout 

Piplna Arrana ... nt acs Clean-Up Manifold 

ICS Cl�an·Up Manifold Piplna 

ICS Clean-Up Manifold Plpina 

ICS Clean-Up Maolfold Plpina 
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DIIAIIIMC 110. � 
111-lSOl·OJI -o&-a Sht. 2 of 2 CHSI·nll tan Exchanaer Support Unit ta 

1113501-oll- &-D-1 CHSI-THI Ian Exchanaer Support Unit ID 

1113501-oll- &-D-2 CIISI•THI ton Exchan�er Support Unit ID 

1113501-oll- 8-E-l CIISI·nll Ion Exchanger Support Unit IE 

1113SOl-oJI- 8-E-2 CIIS I-THI Ian Exch•R«•r Support Unit IE 

IWJSOI-oll-09 Sht. l of 7 CIISI·THI Ian Exchanzer Support Unit IC 

111)50I-o31·09 Sht. 2 a( CHSI·THI Ian Exchanaer Support Unit IC 

IIIJSOI-oll-09 Sht. J or 7 CHSI•THI Ian Exchanger Support Unit IC 

111l50I-olt-D9 Sht. 4 c>f 7 CJCSI•THI Ian Exchanaer Support Unit lC 

llllSOI-o3l•09 Sht, S of 7 CHSI•THl Ian Exchanger Support Unit lC 

llllSOI-o3t-D9 Sht. 6 of C"'.Sl·THI Ion Exchanaer Support Unit IC 

IW350l-oli·09 Sht. 7 of 7 CIISI-THI Ion Exchanaer Support Unit IC 

llllSOl-oll-lOA Sht. 1 of 2 CIISl·THI Ion Exchanaer Support Unit l l A 

IIIJSOl-oll-lOA Sht. 2 of 2 CIISI·ntl Ion Exchanzer Support Unit l l A 

RlllSDl-oll-IOC Sht. l of l CHSI-'ntl ton E11changer Support Unit l i B 

R\13501-Dll-IOC Sht. 2 of J CJCSI•THI Ian E11changer Support Unit II II 

1113501·031-lOC Sht. J of J CJCSI·THl Ion Exchanger Support Unit n a 

ltii35DI-oJl-IIA Sht. I of 2 CJCSI-THI Ian Exchanaer Support Unit I l l  A 

Rlll50I-DJI•liA Sht. 2 of 2 CIISI-THI Ian E11chanaer Support Unit l i l A 

111350I-DJI•lla Sht. I of J CJCSI-THI Ion E11chanaer Support Unit I l l  II 

RlllSDl-Oll ·Ila Sht. 2 of J CHSI·THI tan Exchanaer Support Unit l l i  a 

IIIJSOl-OJI-Ila Sht. l of l CHSl•THI Ian ExchanKer Support Unit Ill II 

R\13501-031•12 Ian E11chanaer Support Detalla Hoveable Per•onnel II ridge 

111)501-olt•IlA Inn Exchanger Supports Detail• Hoveable Peraonnel llrid11e ll 

RlllSOl-Oll-13 Ian Exchanaer Support Detail• Craaa llraclna 

IIIJSOl-OJI•t4 Ian Exchanger R..ate Valve Operator• 
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JWlSOI-G)I-15 Sht. I of 2 

JWlSOI-Gll-15 Sht. 2 of 2 

JWlSOI-Gll-16 

IIIIHOI-Gll-11 

JWlSOI-Gll-11 

1111))01-Gll-19 

RIIHOI-Qll-20 

llVlSOt-olt-21 

RlllSOt-oll-22 

llVlSOt-oll-23 

alllSOI-Qlt-24 

DllSOI-Qll-U 

llllSOt-oll-21 

DllSOt-oll-29 

alllSOt-olt-30 

DllSOI-Qll-ll 

llllSOt-oll-12 

lllllSOt-ou-ot 

llllSOl-Ql2-02 

lllll501-Ql2l-31 She. l of 2 

RlllSOI-032l-ll Sht. 2 of 2 

1\13501-Q))-()l 

1113501-Gll-06 

llV3SOt-ol3-07 

111))01-Qll-01 

DllSOI-Qll-o9 

!!!!:! 
ton Eachanacr Pipina lack Detail• 

ton t•c�nacr Pipina lack Detail• 

Caak Support Con�ction Unit lilA 

Pipe Contai�nt Stand 

Load Tranafer Trianale and Spreader lar Deta i l •  

Unit II A Scr...:turat lradna for aiuina 

Unit II I Structural I rae: ina for llulna 

Unit 111 A Structural lradna for Rlulna 

Unit I l l  I Structural llradna for Rlulna 

Pipe Chaae for Unit 1 
leatrainta for Unit 1 and Unit 2 

Strut lad Orientation Aaaeablr a� O.tai l a  

Load Trana(cr Trianal• a nd  Adjuatable Spreader ler 

eo.preaaion Rlaalftl Lua Detail• 

Uolt lA llaalna 

Unit IC Riaaina 

lc.ate Val¥1 Operator (Dlaphr .. Valve) 

Aaaeablr and Detail• - le-ota Dl aconnec t for Hanaen Coupler 

lc.ote Dl aconncc t Culde and Support• 

Hanacn Coupler R�te Connec tor Aaaeably and Detail• Cor Prefilter Noaale "A" 

llanatn Coupler Re.ote Conn. llll of Haterlal for Prefilter Houle "A" 

Caak Support Platfona Plan, Scctlona and O.taile 

Shielded Pipe Cheat RCS Clean-Up Manifold Arranaeecnt and Aaaeablr 

Shltlde4 Pipe Cheat ICS Clean-up Manifold 

ladiation Shieldlna lctween ICS Clean-Up Manifold and Pipe Chaae Aaatablr and Dcta l l a  

Field Fabrication Detaala 
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1113S01-o34-l Sht, 

IIIJSOl-034·1 Sht. 

RIIJS01-o34-l Sht. 

J113S01·034·2 Sht. 

lii3SOl-o34-2 Sht. 

1113501•034•2 Sht. 

llll50l-o34-J Sht. 

JIIJS01-o34-l Sht. 

RIIJS01-o34•) Sht. 

1113501-034-4 Sht. 

RII3SOl-o34-4 Sht. 

1113501-0l�-4 Sht. 

Rlll50l-o34-6 

llllSOl-Ols-1 Sht. 

RWlSOl-oJ5·1 Sht. 

lWJSOl-035•2 Sht. 

lWlSOl·03s-2 Sht. 

llll50l-o35•l 

'-11lSOl-o3S-4a 

111350t-o3S-4b 

Rlll50I-ol7-l Sht. 

lWl50I•037·l Sht. 

ll\13SOl-oJ8-0I 

1113501·038-1 Sht. 

1113SOl-oJ8·1 Sht. 

Rl/)501 •0)8•2 

1 of ) 
2 of l 

3 of l 

1 of ) 
2 of l 

l oC J 

of 3 

2 of l 

J o! J 

l of J 

2 of J 

J of l 

l of 2 

2 of 2 

1 of 2 

2 of 2 

of 2 

2 of 2 

l of 2 

2 of 2 

!.!..!!!. 
Ketal Fora• for Surge Chaaber Cover 

Ketal Fora• for Surse Chaaber Cov•r Detail• 

Surge Cha.ber Cover Plan and Detail• - lA 

Ketal Fora• for Surge Chaaber Cover 

Ketal Foraa for Surge Chaaber Cover Detail• 

Surae Chaaber Cover Plant and Detail• - 2A 

Ketal Fora• for Sura• Chaaber Cover 

Ketal• foraa for Surae Chaaber Cover Detail• 

Sura• O.Dbar Cover Plan and Detalla - 3A 

Ketal Foraa for Surae Chaabar Cover 

Ketal Foraa !or Surae Chaaber Cover Deta l l a  

Sur&e Chaaber Cover Plan -nd Detalla - 4A 

Surae Chaaber Cover Irick 

Spent Ion txchan&er Storase Rack Unit 

Spent Ion Exchanser Stora&e Rack Unit 

Moveable Spent lon Eachanger Stora&e Rack 

Moveable Spent Ion Eachanger Storaae Rack 

Spent Ion Eachan&er Stora&e Rack - Unit l 

Spent Ion Exchanger Storaae Rack - Unit loa 

Spent Ion Eachanaer Storase Rack - Unit 4b 

Caak Support Platfora 

Ca'k Support Platfora 

Aaa�bly and Deta i l • - Re.ote Diaconnect for tunaen Coupler at Devaterlng Stat ion 

Plana and Detail• Devaterina Station 

Plan• and Detail• Devaterina Station 

�vaterina Station R�te Dl aconnect Culde and Support 
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llllSOl-oll-l 

llllSOI·Oll-4 

1113�1-0li·OS 

III)SOI-0181-29 

1113S01-Qll8·l9-Al 

1WlSOl-Ol81·29·Al 

llllSOl·Ol81·l9·Al 

llllSOl·Ol81•l9•01 

IIIJS0l·Ol81·29·0l 

1113S01-0381·19-QJ 

llllSOl-0381·29·04 

1113�1-0381-29·0S 

llllSOl·Ol81-l9·06 

awJ�l-oJ81-19-o7 

1113�1-0381·29-08 

111)�1-oSl-S Sht. 1 of 3 

1113SOl-oSl-S Sht. 2 of 3 · 

1113S01·0Sl-5 Sht. 3 of J 

llllSOl·OSl-6 Sht. 1 of 3 

1113�1-oSI-6 Sht. 2 of 3 

1113501-oSl-6 She. 3 of 3 

1113so1-osa-oz 

IWJS01-QS9·01 

IW3S01-o81·01 

IWJS01-o81-G2 

aw1�1-oa1-oJ 

!.!!!:! 
Devaterin& Station and lon E•chanaer Station Llnyar�• 

Devaterina Station Structural lrac&nc lequired for Ri�einc 

Lead Shieldina for Devaterinc Station Pipin, 

Pipinc Arranaeeent O.vaterin& Station 

Devaterin& Station Pipe lend Dotaila 

Oevaterinc Sytt� Pipe lendinc Detail 

Oevaterina Station Pipe B�ndlnc Detai l •  

Oevaterina Station lon Eachancer Veatele - Air/N
2

/E•eraency De•inerall&rd Water Supply 

Devaterinc Stat ion Alr/N2/ E.eraency Dcalnerali&ed Water lnl�t 

Devaterinc Stat ion Filter Ve•••l• Alr/N2/ t.rrcrncy Deaine rali&ed Vater Supply 

Devaterina Stat ion Oe•lnera l l &ed Wat•r F� !on Eachanaer Veaaela to Off-Gat Separator 

Oevaterina Station Filter Veteel Outlet 

Devaterlna Station Dealnerali &ed llarer Supply 

Oevaterinc Station l�t• D l tconnect Tool Pipe Eatenaiona 

Oevaterina Station l�t• Dltconnect Tool Pipe Eatenaiona 

Prefilter 12S Hicron A••••bly 

Prefilter 125 Hicron, Filter Cylinder Detail• 

Prefi lter 12S Hicron, Head Detaila 

Final Filter, 10 Hicron 

Final Filter, 10 Hicron, Hiac. Det a i l •  

Final Filter, F i l t e r  Subaaaeably and H l t c .  Oetalla 

Shieldinc Cylinder for reed Puap R�val a o� for Caa Pvap •�val 

Pertonnel Crane Baeket A11eably 

Valve Exten1ion 1" liainc Stn Dlaph. Valve 

Valve Stn Ellten1iona 1/2", l/4", I" and I 1/2" ITT Crlnnel Ball Vahu 

Valve Stn Extenalona 1/4• lall, 1/4" Needle and 3/8" Ball Whitey Serlea 43, 44 and liS 4 leep. 
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JW)S01-0B1-o4 

1WlSOl-D81-S 

llllSOl-D81-6 

llllSOl-D82-02 

llll501-D82-02-2 

awJ50l-D82-0l 

Rlll501-D82-0l-l 

lii)501-D81-0J-2 

lllll501-082-D4 

1113501-052-04-1 

l\ll501-082-o4-1 

P.lllSOl-082-0S 

llll501-D82-D5-l 

llll501-D82-05-2 

l\ll501-082-D6 

1WlSOl-D82-06-l 

1113S01-D82-D6-2 

Rlll501-D82-07 

llll501-082-07-D2 

llll501-D82-08 

1\13501 -082-DB-1 

Rlll501-D82-08-2 

ll'oll501-D82-0'J 

1111501-082-0'J-l 

ll'oll501-082-09-2 

1111501-082-10 

!!!!! 
Valve Ste• taten1ion l'ne�tic Operator 

Valve St�• lxten1iona l" ITT Crinnell B a l l  Valve• 

Valve Str. tatenoion• 1" liain& Ste• Diaph. Valve 

Rack IIA llirina Diacr .. 

lon E•cho1nger Rack l l A  Electrical (lnltrU8entatlon) Plan and Elevo1t ion1 

Rack lA llirina Diaara• 

lack lA EleMnUry 

r .. ,e 19 

!on/Cat ion £-chancer lack l Electrical ( l notru.entation) Plan and Elevation• 

Filter Hanifold llirin& Diacra• 

Filter Manifold El�ntary 

Filter Manifold Electrical (lnatru-cntatlon) Plan and Elevation• 

Exchancer Manifold llirin& Oiasra• 

Exchan&er Manifold Ele .. ntary 

£-chancer Manifold Electrical (Jnatr�ntation) Plan and Elevation• 

Feed l'u•p Manifold Wiring Diacr .. 

Feed Pu� Manifold llirin& Ele .. ntary 

Feed P�p Hanifold Electrical (lnatrumentation) Plan and Elevation• 

lnte�diate Level Sa•plinc Clove Box 

lnte�diate Level Sa•ple Clove Bo• (Electrical lnatru.entalion) Plan and Elevation• 

RCS Clean-Up Hanifold llirinc Oi •&ra• 

ICS Clean-Up Hanifold EleMntary 

RCS Hanifold Electrical (lnatruMntation) Plan and Elevation 

Hi-lad Filter Clove Box llirin& Diasr•• 

Hl-Rad Filter Clove Box Elementary 

Hi-lad Filter Sa•ple Clove Box Electrical (lnatru-.ntation) Plan and Elevation• 

lli-Rad Feed Saaple Clove Boa lllrln& Oil&ra• 
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1113SOlo082·10·2 

1111))01-082-11 

111350l-o82·11-2 

1113501-082-11-3 

1113501·082-12 

1113501·084-01 Sht. l of 2 

11113S01·064·0l Sht. 2 of 2 

1113501-lDX·Ol 

1113SOl-lDX-02 

FSit-1743•3060 

Pl-35675 

106-05708Q-999 

3475·£019 

3475-£031 

3475-£032 

34n·t l l 9  

3475-El2S 

3475-£196 

347S·E79S 

347)-£799 

3475-EBOO 

3475-£804 

3475-EBOS 

3475-£806 

347S·E807 

347S·E808 

.!!!!! 
Hiah lad F��d Sa�le Clo� Box El��triral (lnotru.entation) Plan and f.lrvationo 

lETA Honitor Manifold llirin& Diaar .. 

lETA Honitorina Manifold Ele�tri�al (Jnat�ntat ion) Plan and Elevation& 

lETA Honitor Manifold ��o�ter R�adinga 

�watcrina Station Wirinc Diaar•• 

Shield� Pipe Chaar Aa or.bly 527A·OI·C 

Shielded Pipe Chaae �tail• 

Filter Manifold lndeK 

Filter Ra�k Pipina JndeK 

Off-caa A i r  F i l t ration Syat._ Arra�r�nt (HSA Drawina) 

Kina Safety Appliance Contactor Panel (ChroaaloK DwJ.) 
Duct Heater (Chroaalox DW¥.) 

480V .otor control center aux. one line d i aara• 

480V unit oub ota. one line dia&• 

Hiac. PIIR PHL achcdulea for Su�rccd �•ineraliaer Syate• 

Fuel Hand l i ne lld&• ale. 347'6" conduit plan for SDS (SH l )  

FHJI ele. 347'6" conduit plan for SDS (SII 2 )  

llock diaa. 480V uss 2-32 

Ext. conn. for 480V USS 2-32 

Int. and ext. �ann. for HCC 2-321 ( aection 5 re�r) 
Int. conn. for USS 2•32 Unit 12 

lllock di•lt• •itc. SDS 

Block di•&• •i•c. SDS 

lllock dia&:• •I..:. SDS 

Block dia&• •iac. SDS 

lllock di•J:• •iac. SDS 



DlAVIIC 110. 

347s-U09 

347s-UIO 

347s-Ull 

347s-UI2 

347s-Ull 

347s-UI' 

llt7s-r:au 

l47S.UI6 

347s-r:ll7 

l47S·UII 

347s-tl19 

l47s-uzo 

l47s-UZl 

l47S.UZZ 

347s-un 

l47s-UZ4 

l47s-un 

l47s-nz6 

l47s-t12l 

l4U·U21 

l4H•U29 

l47s-£1)0 

347s-uu 

l47s-Ul2 

l47s-un 

l4U·Ul4 

� 
lnt�r. •nd �at. conn. for 2-121 (a�t lon I front) 

Conn. di•&· for •nn. rML Mo. I 

Cona. dl•&• Ml a.4 Filter S••ple Clove loa �27-A-Dl 

Conn. di•&• Ml a.d Filter 5-.ple Clove loa S27·A-Dl 

Conn. di•&• Off C.a Sep•r•tor LVL inat. r•ck 

Conn. di•&• for Unit lA of SDS 

Conn. di•&• for Unit I I  A of SDS 

Conn. di•l• for Unit I A of SDS 

Conn. dl•&• for Filter Manifold ol SDS 

Conn. diaa. for Feed Pu•p Manifold (inat. and alar.) 

Conn. dlaa. for local atarter CMS2 for Feed ru.r 527 C"-DI 

Conn. dl•&· for local atarter CM 60 for leakaa• contain-ent puep �27 CH·05 

Conn. d l a&• for local atarter CM Sl for Of f  Caa llover puep 521 CM-04 

Cona. diaa. for local atarter CM �5 for Off Ca• lottoea PU8p 527 CK·OZ 

Conn. diaa. Hl lad Feed 1•.,1• Clove loa 527·A-D4 

Conn. dh&• Jon r:act.a,.u Manifold 

Conn. diaa. int. lvl.  Sa.pl• Clove lo• 527-A·Ol 

Conn. diaa. leta �nltor Manifold �27-AOZ 

Conn. dla&• HOff C•a lm&" Ten.. loa CH 70 and PI/PSH/PSHH•S2 7•11 •nd l£·527•11 

1!:1�. d l •&• 50$ 410Y, Ferd PU8p 527 CM•OI 

tlra. dlaa. SDS 4IOV. Off Cal &lover and Leak Cont. pu•p 
Eire. diaa. SOS Off Cal loll� pu.p 527 CH·OZ 

u... d 111• sos uov orr c:u un �n-r:-01 

Conn. dl•&• HTR cont. rML for orr Ca• Hn 527·£·01 

Conn. d l •&• rad • .on. PML aMP. I (Sh, I of )) 

Conn. dlaa. rad • .on. rML IUIP.I (Sh, 2 of l) 



DltAII tiC: 110, 

347�£83S 

3475-!8)6 

3475-ta37 

347�£838 

347�!:839 

347�£840 

347�ESS2 

3475-£853 

3475-ta86 

347�!887 

347�£891 

3475-!892 

347�!893 

347S·ta94 

347�!895 

347�£896 

347�£903 

347�aH-Ul9 

347�aH-E820 

3475-aH-£821 

347�aH-£822 

2�74-SOSOI 

2·H74·DW01 

2�74-PWOl 

2-POA-6201 

2-GOC-6201 

!.!!.!! 
Conn. die&• rad. �n. PHL RHP.l (Sh. l ol 3) 

Conn. di•&• lor ICS clr4n Up Manifold 

Block dia&• aiac. SDS 

Conn. di•&· devaterinc alation 

Elra. diea. Rad, Kontior PHL RHP·l control and elara 

Conn. diaa. for R£·527-l l ,  12 and ll and RAII-527-ll 

Elea. dia&• R.I. llaate Puap UC•P·l 

£lea, diaa. aol. vlv AV•Ol AV-02 and SV·l3 

Block diaa. SDS alae. Rad Monitor 

Conn. diac. F i l ter Contai�nt Rad det. in1t. rack 

Block diaa. aiac, Fuel Pool llaate Storace Syatra 

Int. and ext. conn. for LCL cnnt. VNL IIHG 149 

Elra. dia&• alaraa - cont. PNL CN·PNL·l 

Int. and ext. conn. lor cont. PHL CN-PNL-1 (Sh I of 2 )  

Int. and ext. conn. for cont PNL CN·PHL•l (Sh 2 of 2 )  

Loop diaa. upper Waate Storaae Tanka L<'Vol 

Conn. diaa. for hoi1t 527-T-04 

l l l l  o f  uterial fer local •tarter CH 52 

B i l l  o f  aatuid for local •tarter CH 60 

B i l l  o r  aaterial for local 1tarter CH SB 

B i l l  o f  aaterial for local ttarter CH SS 

Pipina and ln•t ru..nt biacraa, SDS Feed and Honltor Tank Syatra 

Pipina and ln1truaent Diaarea, Drainera l i &ed Service Water 

Piplna •nd lnat�nt Diaaraa, Proce11rd llet•r Storec• and Rrcycle Syatea 

Cenerel Arran&raent, SDS Honltor Tanks, Fuel Nand l i na luildina, E l .  305'0" 

n11, E l .  305'0", SDS Equipaent, Foundationa and Mile. Support Steel 

,., .. 22 
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2·COI·6201 

2-c21-003 

2·C!I·6201 

2-Ul·OOS 

2·!38·50501 

2·!38-SDS02 

2·!38-SDSOl 

2·1!:)8-SDSOC. 

2·1:38-SDSOS 

2·!76-SDSOl 

2-!76-50502 

2·!76-SDSOl 

2-E76-SDSOC. 

2·1:30-SDSOl 

2·£3D-SDS02 

2·E8l•SDS01 

2·J2l-001 

2-J2S-o02 

2-Jls-OOl 

2•J2S•OOS 

2-J2s-007 

2·J 71 ·SDS01 

2·J71 •50502 

2·J7l·SDSOI 

2-J 7l·SDS02 

2•J74·5DSOI 

2·J71t•SDS02 

� 
FHB, El. lOS'O", SDS Equip•nt , Found•tiona Reinforcin(l Deuih 

Civil Structural St•nd•rd•, Anchor Bolt SchC!dule and DC!taila 

FHB, SDS Equi�nt Foundationl Reinforcing Bar Llat 

One Line Di•a raa SDS Ad•in. Buildlna 

Connection Dl•sra•, LocAl Control P1ncl SDS·LCPI 

Connec tion Di•ar••· Loc1l Control P•n�l SDS-LCP2 

Connec tion Di•&r .. , SDS Honitor T1nk Tr•n•fer Pu•p Loc•l St•rtera 

ConnC!Ction Dl•&r .. , 505 Hlac. Device• 

Connec tion Di•ar••· SDS Hi1c. Ter. noaea 

Sch�tic Di•&r .. , SDS Honltorin& Tank Tranafer Pu.p (PIA) 

Sche .. t ic Di•a•••• SDS Honitorina T•nk Tranafer Pu•p (PIB) 

Sch�tlc Di•ar••• SDS Monitor T•nk Inlet Valve• 

Sch.-.t lc Dlaar••· SDS Hlac. lnatru-..ntatlon •nd Alana• 

B i l l  of �terlala, Local Conrol P1ne l ,  SDS·LCP·l 

l i l t  of �terlala, Local Control P•ne l ,  SDS·LCP-2 

SDS Pull Sl ipa 

lnatru .. nt Piplnt� Cl111 Spec i f icat ion 

lnat•ll•tion Det • i l •  

lnatallatlon Detail• 

In•tallatlon Detail• 

lnatallat ion Detail• 

I nat n-nt Rack Layout, lntt ru-ent Rack SDS·R·I 

lnltru-.nt Rack Llyout, lnatru•nt RAck SDS·I-2 

P1n�l Drawlna, SDS Ferd And Honltor Tank, PAn�l SDS•LCP- 1 

P•nel Dr•wina, SDS Feed and Honltor Tank, Panel SDS·LCP-2 

PAf\C! 2) 

lntt ru..nt lnoUllat Inn !Jet a i l ,  SIIS Honltor Tank Tranofer Pu•p P-IA llhchUI\C! 

lnotru-.nl lnoullnlon Detai l ,  SDS Honltor Tank Tranalu ru•p l'·U Dhc1t.1r1• 



OlAV INC 110. 

2•J14o·SDS0) 

2·J14>-SDSOol 

2•J1�SDSD1 

2-Jn-sosoz 

2•J1�SDS0l 

2·J1�SDSOio 

2·J1�SDSO� 

2-J1)·SDS06 

2-J 11-SDSOI 

2·J11-SDS02 

2·J11·SDSO) 

2-J 11•SDS01 

2-J 18·SDS02 

2-POII-oDI 

2-Pl)-()(!1 

2-Pl�-D02 

2•P60-DUD1 

2·P6D-SDSOI 

2·P6D-SDSD2 

2-Pt.D-SDSO) 

2·P64•DU01 

2·Pf>4-SDSOI 

2·P().I.·SDS02 

2·f()4·SDSOl 

2·t21 •SDSOI 

2-HIOOA-DOOOI-DI 

2·£.01•1>?01 

TITU 

IAatru-cnc lnocallat •on De t a i l ,  SDS Monitor Tank T•IA 

lnat r�nt lnocallatlon Dt t a 1 l ,  SDS Kon1tor Tank T•ll 

Loop Dlaarae, SDS Mon1tor Tan� l•IA Lev.l 

Loop D1aar .. , SDS Monitor lank T-Il L•vrl 

Loop Daaara•, SDS Monitor Tank, P-IA Dl ocharae 

Loop D1aar ... SDS Monitor Tank, P-11 Dloc harae 

Loop Diaarae, SDS Monitor Tank T·IA, Lov Level Trip 

Loop Dlaar .. , SDS Monitor Tank, T-11, Low Level Trip 

Loalc Dlaarae, SDS Fe'd and Honltor Tank Tren•f•r Pu•p• 

Loaic Dl aarae, SDS Fe•d and Monltur Tank lnl�t Valvea 

Loalc Dla&rae, SDS Feed and Monitor Tank Alareo 

Level Settlna Dlaar .. , SDS Monitor Tank, T·IA 

Level Sattlnc Dieara•, SDS Monitor Tank, T·ll 

IIVAC, Partaa1 Piau 

Vall and Floor Penetration Schedule 

Vall and Floor Penetration Schedule 

Pip ina h..-t rlc, Deelneraliaed Vater Syat .. , ntl, Unit 

Pip I .. t o  .... tric, SDS, Au• and Fuel Handlina lulldiDC 

Pip inc h-trlc , SDS, Aua and Fuel lland llna lulld lna 

Pip ina J a  .... trlc,  5DS, Au a and Ful'l Handlin& lulldln& 

1/Unlt 2 Corridor 

Hanarr Dftulh, De•lnaral l aed Vater Syu .. , fill, Unit 1/Unlt 2 Corridor 

Pa.:• 24 

Hanan Detalh, SllS h...J and Konlt•" Tank Syatee, Aua and Fuel lland l l na lllda. 
llanarr O..ul h, SDS Fud and Konltor Tank Syu ... , Aua and Fuel Handlina II Ida. 
ltanarr Detuh, 5115 hrd and Konitur T�nk Syotee, Aua and Ful'l lland l l na lid�:. 

SDS·On• Li n.. Dlar�• 

Two 1 2 , 000 «:.lllon, 'f." u.o. • l2'0", Stralr.ht Sb"'l Vat•r Storaar Tanh, lufralo lank 

CrGiond a na """ IIACt'Vi1J, Su'-'f!:•d 0.-.oln•ral lao•r Syu..,. 



Appendix No. 10 

t o  

Submerged Demineralizer Sy1tem 

System De1ign Deacription 

Title 

S . D . S  Valve Li1t 



FILTRATION SUBSYSTEM (FL) 
VALVE Nl.IMBER PRINT Nl.IMBER SIZE TYPE DESCRIPTION 

CN-V-FL-1 1 1/2" Ball Filter Manifold In f .  StO? 

CN-V-FL-2 V-527-6 1 1/211 Check Filter Supply Check 

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

CN-V-Fi.-4 v-527-1 1 3/4" Ball Filter Manifold F lushing Stop 

CN-V-FL-5 V-527-13 1 1/2" Diaphragm Prefilter Inlet I sol. 

CN-V-FL-6 V-527-14 1 1/2" Ball Filter Outlet 

CN-V-FL-7 1 1/2" Q.D. Prefilter Vent 

CN-V-FL-8 1 1/2" Q.D. Prefilter Outlet 

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

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

CN-V-FL-11 V-527-19 3/4" Ball Pre f ilter Vent 

CN-V-FL-12 V-527-20 3/4" Check Filter Flush Line Check 

CN-V-FL-13 1 1/2" Q.D. Final Filter Vent 

CN-V-FL-14 1 1/211 Q.D. Final Filter Outlet 

CN-V-FL-15 1 1/211 Q.D. Final Filter Inlet 

CN-V-FL-16 V-527-24 3/4" Ball Filter Flushing Connection I sol .  

CN-V-FL-17 1/211 Ball Pre f ilter Outlet Pressure Inst. Isol. 

CN-V-FL-18 Reserved 

CN-V-FL-19 Reserved 



VALVE NUMBER PRINT NUMBER 

CN·V-IX-20 V-527-1 

CN-V-IX-21 V-527-2 

CN-V-IX-22 V-527-3 

CN-V-IX-23 V-527-4 

CN-V-IX-24 V-527-21 

CN-V-IX-25 V-527-22 

CN-V-IX-26 V-527-23 

CN-V-IX-27 V-527-25 

CN-V-IX-28 V-527-28 

CN-V-IX-29 V-527-29 

CN-V-IX-30 V-527-30 

CN-V-IX-31 V-527-31 

CN-V-lX-32 V-527-32 

CN-V-lX-33 

CN·V-IX-34 V-527-49 

CN-V-lX-35 

CN-V-IX-36 V-527-50 

CN-V-IX-37 

CN-V-IX-38 V-527-51 

CN-V-IX-39 

CN-V-IX-40 V-527-52 

CN-V-IX-41 

CN·V-IX-42 

CN-V-IX-43 

CN-V-IX-44 

SDS ION EXCHANGE SUBSYSTEM (IX) 
SIZE TYPE DESCRIPTION 

1" 

3/4" 

1" 

1" 

l" 

1" 

1 "  

1" 

1" 

1" 

1 "  

1" 

1 "  

1" 

1" 

1" 

1" 

1" 

1 "  

1" 

1"  

1 1 /2" 

1 1/2" 

1 1 /2" 

1 1/2" 

Diaphram 

Ball 

Chee!c 

Ball 

Ball 

Diaphram 

Di aphram 

Ball 

Ball 

Ball 

Ball 

Ball 

Ba l l  

Cheek 

Ba l l  

Cheek 

Bal l  

Cheek 

Ball 

Cheek 

Bal l  

Q.D. 

Q . D .  

Q.D. 

Q . D .  

Feed Pump Di scharge 

Feed Pump Reeire . laol. 

Feed Manifold Flush Line Cheek 

Feed Manifold Flush Connection lao l .  

IX Manifold Supply Line Auto. Iaol . 

Train I Ion Exchangers Inlet Isol . 

Train I 2 Ion Exchangers Inlet Isol . 

Train I 1 Ion Exchangers Outlet Iaol. 

Train I 2 Ion Exchangers Outlet lao\ . 

Cation Exchanger "A" Inlet Iso l .  

Cation Exchanger "A" Outlet Isol.  

Cation Exchanger "B" Inlet Isol.  

Cation Exchanger "B" Outlet Isol. 

Train I 1 IX Flush Line Cheek 

Train I 1 IX Flush Line Isol. 

Train # 2 IX Flush Line Cheek 

Train I 2 IX Flush Line lsol.  

Cat ion "A" Flush Line Cheek 

Cat ion "A" Flush Line Isol. 

Cation "B" Flush Line Cheek 

Cation "B" Flush Line Isol. 

Train I 1 IX "A" Inlet 

Train I 1 IX "A" Outlet 

Train I 1 IX "B" Inlet 

Train I IX "B" Outlet 



SDS ION EXCHANGE 
VALVE NUMBER PRINT NUMBER SIZE TYPE 

CN-V-IX-45 1 1/2" Q . D .  

CN-V-IX-46 1 1/2" Q . D .  

CN-V-IX-47 1 1/2" Q . D .  

CN-V-IX-48 1 1/2" Q.D.  

CN-V-IX-49 1 1/2" Q . D .  

CN-V-IX-50 1 1/2" Q.D. 

CN-V-IX-51 1 1/211 Q . D .  

CN-V-IX-52 1 1/2" Q.D.  

CN-V-tX-53 l 1/2" Q . D .  

CN-V-IX-54 1 1/2" Q.D.  

CN-V-IX-55 1 1/2" Q . D .  

CN-V-IX-56 1 1/2" Q.D.  

CN-V-IX-57 RESERVED 

CN-V-IX-58 V-527-213 1 1/2" Ba l l  

CN-V-IX-59 RESERVED 

CN-V-IX-IiO RESERVED 

CN-V-IX-102 2" Ba l l  

CN-V-IX-103 2" Ball 

CN-V-IX-104 2" Ba l l  

CN-V-IX-105 2" Ball 

SUBSYSTEM (IX) (Cont ' d )  
DESCRIPTION 

Train I 1 

Train I 1 

Train I 2 

Train # 2 

Train I 2 

Train # 2 

Train I 2 

Train # 2 

Cation IX 

Cation IX 

Cation IX 

Cation IX 

IX "C" Inlet 

IX "c" Outlet 

IX "A" Inlet 

IX "A" Outlet 

IX "B" Inlet 

IX "B" Outlet 

IX "C" Inlet 

IX "C" Outlet 

"A" Inlet 

"A" Outlet 

"B" Inlet 

"8" Out let 

Cation Effluent Isolation to U t i l i ty 
Piping 

Firat Iaolati�n to HWHT 

Second Isolation to HWHT 

Firat Isolation to RCBT 

Second Isolation to RCBT 



LEAKOFF CONTAINMENT 
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CH-V-LC-106 V-527-204 1/2" Ba l l  Containment Pump Disch. Press. Ins t .  Isol 

CN-V-LC-107 V-527-26 1" Diaphragm Final F i l ter Leakoff Isol. 

CN-V-LC-108 V-527-27 1" Diaphragm Prefilter Leakof f Isol.  

CN-V-LC-109 V-527-65 1" Diaphragm Train I 1 IX "A" Leakoff Iso1.  

CN-V-LC-1 10 V-527-66 1" Diaphragm Train # IX "B" Leak off Isol . 

CN-V-LC-1 11 v-527-67 1" Diaphragm Train # 1 IX "C" Leakoff Iaol.  

CN-V-LC-112 V-527-68 1" Diaphragm Train I 2 IX "A" Leakoff I so l .  

CN-V-LC- 1 1 3  V-527-69 1" Diaphragm Train I 2 IX "B" Leakoff I so l .  

CN-V-LC-1 14 V-527-70 1" Di aphragm Train I 2 IX "C" Leakof f  Iao l .  

CN-V-LC- 1 1 5  V-527-71 1" Di aphragm Cation IX "A" Leakoff lso l .  

CN-V-LC-1 1 6  v-527-72 1" Diaphragm Cation IX "B" Leakoff lso l .  

CN-V-LC-1 1 7  V-';27-57 1 1/2" Ba l l  Leakoff IX "A" Inlet Isol.  

CN-V-LC-1 18 V-527-58 1/2" Ball Leakoff IX "B" Inlet I so l .  

CN-V-LC-119 V-527-59 1 1/2" Ball Leakoff IX "A" Out let Isol.  

CN-V-LC-120 V-527-60 1 1/2" Ball Leakoff IX "B" Outlet Iaol. 

CN-V-LC-121  v-527-63 1" Ball  Leakoff IX "A" Flush l ine Isot. 

CN-V-LC-122 V-527-64 1"  Ba l l  Leakoff IX "B" Flush l i ne Iaol.  

CN-V-LC-123 1 1/2" Q.D. Leakoff IX "A" Inlet 

CN-V-LC-124 1 1/2" Q . D .  Leako f f  IX "A" Out let 

CN-V-LC-125 1 1/2" Q.D.  Leakoff IX "B" Inlet 

CN-V-LC- 126 1 1/2" Q.D.  Leakoff IX "B" Outlet 

CN-V-LC-127 V-527-85 3" Check Valve Leakoff Containment Pump Suction l ine 
Check Valve 

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

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



LEAXOFF CONTAINMENT (Cont ' d )  
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

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

CN-V-LC-214 V-527-62 3/4" Ball Leakoff IX "B" Vent Iao 1 .  

CN-V-LC-130 1/2" Ba l l  LCIX A E f fluent Pressure Gage hot. 

CN-V-LC-291 1/2" Ball  LClX B Effluent Pressure Gage hot.  



PROCESS MONITORING SUBSYSTEM (PH) 
VALVE NUMBER PRI NT  NUMBER SIZE TYPE DE SCRIPTION 

CN-V-PM-166 v-527-42 3/4" Ba l l  Train f 1 IX "A" Outlet Sample Isol. 

CN-V-PH- 167 V-527-43 3/4" Bal l  Train f 1 IX "B" Outlet Sample Isol . 

CN-V-PH-168 V-527-44 3/4" Bal l  Train I IX "C" Outlet Sample Isol. 

CN-V-PH-169 V-527-45 3/4" Ba ll Train I 2 IX "A" Outlet Sample Isol. 

CN-V-PH-1 70 V-527-46 3/4" Ball Train I 2 IX "B" Outlet Sample Isol . 

CN-V-PH-1 7 1  V-527-47 3/4" Ball Train I 2 IX "C" Outlet Sample Isol . 

CN-V-PH-172 3/4" Ra ll Cation Exchangers Outlet Snmple Isol . 

CN-V-PH- 173 V-527-114 1/4" 3-Way Ball Train f 1 IX "A" Outlet Flov Diversion 

CN-V-PH- 174 V-527- 1 1 5  1/4" 3-Way Bal l  Train f 2 IX "A" Outlet Flov Diversion 

CN-V-PH-175 V-527-116 1/4" 3-Way Ball Train ' 1 IX "B" Outlet Flo11 Diversion 

CN-V-PH- 1 76 V-527- 1 1 7  1/4" 3-Way Bal l  Train # 2 IX "Bn Outlet Flov Diversion 

CN-V-PH-177 V-527-118 1/4" 3-Way Ball Train ' 1 IX "C" Outlet Flov Diversion 

CN-V-PH- 1 78 V-527-1 1 9  1/4" 3-Way Ball Train f 2 lX "C" Outlet Flo11 Diversion 

CN-V-PH- 1 79 V-527-120 1/4" 3-Way Ball Cation Exchangers Influent Flo11 Diversion 

CN-V-PH- 180 v-527-121 1/4" 3-Way Ba l l  Cation Exchangers Effluent Flov Diversion 

CN-V-PH- 181 V-527-88 3/4" Ball Cation Exchangers Influent Sample Iso l .  

CN-V-PH- 183 V-527-96 1 /4" Needle Train f - IX "A" EFF Sample Throttle 

CN-V-PH-184 V-527-95 1/4" Needle Train ' 1 - IX "B" EFF Sample Throttle 

CN-V-PH- 185 V-527-93 1/4" Needle Train • 1 - IX "C" EFF Sample Throttle 

CN-V-PH-186 V-527-CJ4 1 /4" Needle Train ' 2 - IX "A" EFF Sample Throt tle 

CN-V-PH- 187 V-527-q2 1/4" Needle Train I 2 - IX "B" EFF Sample Throttle 

CN-V-PH- 188 V-527-91 1 /4" Needle Train ' 2 - IX "C" EFF Sample Throttle 

CN-V-PH- 18q V-527-89 1/4" Needle Cation Exchangers Influent Sample 
Throttle 



PROCESS MONITORING SUBSYSTEM (PM) (Cont 1 d) 
VALVE NUMBER PR I NT  HUMBER SIZE TYPE DESCRIPTION 

CN-V-PM-190 V-S27-90 1/4" Needle Cat ion Exchangers Inf luent Sample 
Throttle 

CN-V-PM-191 V-S27-150 1/4" Ball Train I 1 & 2 IX ' s  "A" Beta Monitor 
Flush Stop 

CN-V-PH- 192 V-527- 149 1/4" Ball Train • 1 & 2 IX ' s  "B" Beta Monitor 
Flush Stop 

CN-V-PH-193 V-527-148 1/4" Ball Train , t" & 2 IX ' s  "C" Beta Monitor 
Flush Stop 

CH-V-PH-194 V-527-147 1/4" Ba l l  Cat ion Exchangers Influent Beta Monitor 
Flush Stop 

CN-V-PH-195 V-527-146 1/4" Ba l l  Cation Exchangers E ffluent Beta Monitor 
Flush Stop 

CN-V-PH-196 V-527-143 1/4" Ba l l  Beta Monitor Flush Header lso 1 .  

CH-V-PH- 197 V-527-144 1/4" Check Beta Monitor Flush Header Check 

CN-V-PM-198 V-527-200 1/4" Check Train f 1 & 2 I X ' s  "A" Beta Monitor 
Flush1ine Checl( 

CN-V-PH-199 V-527-199 1/4" Check Train I 1 & 2 IX ' s  "B" Beta Monitor 
Flush line Check 

CH-V-PH-200 V-527-198 1/4" Check Train I 1 & 2 IX ' s  "C" Beta Monitor 
F1ushline Check 

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

CN-V-PH-230 V-527-196 1/4" Check Cation Exchangers E f fluent Beta Monitor 
Flushline Check 



VENT AND DRAIN SUBSYSTEH (VA) 
VALVE NUHBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CN-V-VA-201 V-527-33 3/4" ball  train fl IX "A" vent iso t .  

CN-V-VA-202 V-527-34 3/4" b a l l  train It IX "B" vent iao t .  

CH-V-VA-203 V-527-35 3/4" ball  train fl IX "C" vent iso l .  

CN-V-VA-204 V-527-36 3/4" ball  · train 12 IX "A" vent iaot . 

CH-V-VA-205 V-527-37 3/4" ball  train 12 IX "B" vent isol. 

CH-V-VA-206 V-527-38 3/4" b a l l  train f2 IX "C" vent i sol.  

CN-V-VA-207 V-527-39 3/4" b a l l  cation IX "A" vent iao l .  

CN-V-VA-208 V-527-40 3/4" ball  cat ion lX "B" vent ieo t .  

CH-V-VA-209 V-527-53 1" bal l  train #1 ion exchangera piping vent 

CN-V-VA-210 v-527-54 1" ball train #2 ion exchangere piping vent 

CN-V-VA-2 1 1  V-527-55 1" ball  cat ion IX "A" piping vent 

CN-V-VA-212 V-527-56 1" b a l l  cat ion IX "B" piping vent 

CN-V-VA- 2 1 5  1 1/2" Q . D .  train #1 IX "A" vent connection 

CN-V-VA-216 1 1/2" Q . D. train #I IX "B" vent connection 

CN-V-VA-217 1 1/2" Q . D .  train It IX "C" vent connect ion 

CN-V-VA-218 1 1 /2" Q . D. train f2 IX "A" vent connection 

CN-V-VA-219 1 1/2" Q . D .  train #2 IX "B" vent connection 

CN-V-VA-220 1 1/2" Q.D.  train #2 1X "C" vent connection 

CN-V-VA-221 1/2" Q . D .  cat ion "A" vent connection 

CN-V-VA-222 t 1/2" Q.D.  cat ion "B" vent connection 

CN-V-VA-225 2" ball  tank farm vent ieo t .  

CN-V-VA-226 RESERVED 

CH-V-VA-227 RESERVED 

CH-V-VA-228 tO" butterfly exhaust header inlet ieo l .  



VALVE NUMBER PRINT NUMBER 

CN-V-VA-2 31 

CN-V-VA-232 

CN-V-VA-233 

CN-V-VA-234 

CN-V-VA-235 

CN-V-VA-236 

CH-V-VA-237 

CN-V-VA-238 

CH-V-VA-239 

CN-V-VA-240 

CN-V-VA-241 

CN-V-VA-242 

CN-V-VA-243 

CN-V-VA-244 

CN-V-VA-246 

CN-V-VA-247 

CN-V-VA-248 

CN-V-VA-249 

CN-V-VA-22 3  

CN-V-VA-224 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

V-527-123 

V-527-122 

V-527-83 

v-527-206 

V-527-108 

V-527-189 

V-527-188 

V-527-203 

v-527- 1 5 1  

V-527-260 

V-527-207 

v-527-208 

V-527-193 

V-527-195 

�NI' AND DRAIN SUBSYSTEM (VA) (Cont ' d . )  
SIZE TYPE 

6" 

2" 

2" 

2" 

2" 

2" 

3/8" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

2" 

di aphragm 
act ivated 
butterfly 

bal l  

bal l  

ball 

bal l  

globe 

check 

ball 

bal l  

ba ll 

ba ll 

ba l l  

ball 

bdl 

ball 

ba ll 

DESCRIPTION 

pressure control valve 

Spare 

beta monitoring manifold vent exh�uat 

beta monitoring manifold vent intake 

IX manifold vent exhaust 

IX manifold vent intake 

hi rad filter sample box pump discharge 
check to waste vent isol . 

inter. sample box vent exhaust iaol.  

inter. sample box vent inel t  iaol.  

h i  rad feed sample box vent intake line 
iaol.  

hi rad feed sample box vent exhauat iaol.  

off-gas bottoms pump fush conn. isol. 

hi rad f i l ter sample box vent intake 

hi rad fil ter sample box vent exhaust 

feed manifold vent intake 

filter manifold vent inta�e 



VALVE NUHBER PRINT NUHBER 

CN-V-VA-250 V-527-77 

CN-V-VA-251 v-527-194 

CN-V-VA-252 

CN-V-VA-253 RESERVED 

CN-V-VA-336 V-527-192 

CN-V-VA-337 V-527-218 

CN-V-VA-245 v-527-261 

CN-V-VA-295 v-527-242 

CH-V-VA-296 V-527-243 

CN-V-VA-335 V-527-252 

VENT AND DRAIN SUBSYSTEM (VA) (Cont ' d . )  
SIZE TYPE DESCRIPTION 

2" 

2" 

1" 

3/8" 

3/8" 

1" 

2" 

2" 

3/8" 

ball filter manifold vent exhaust isolation 

ball feed manifold vent exhaust isolation 

ba l l  check off gas bottoms pump flush connection 
check valve 

checlt filter mani fold sump pump discharge check 

check f i l ter manifold drain line check 

check off gas bottom pump discharge iaol . 

bal l  RCS manifold vent intake 

bal l  RCS man ifold vent exhaust 

chec'< RCS sump pump di scharge check 

� -------- �---------------



���---�-- �-�-�� �------:;c----- -;:--------------------

SAMPLING SUBSYSTEM ( S  
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CN-V-SA-255 V-527-7 3/4" ball f i l ter influent sample inlet isolation 

CN-V-SA-256 V-527-8 3/4" ball fi 1 ter influent sample outlet isolation 

CN-V-SA-257 V-527-10 3/4" ball fil ter effluent sample inlet isolat ion 

CN-V-SA-258 V-527-12 3/4" ball f i l ter effluent sample outlet isolation 

CN-V-SA-259 V-527-164 1/4" bal l sample flask inlet stop Cation Ion 
Exchanger 

CN-V-SA-260 V-527-156 1/4" ball sample flask flush Effluent 

CN-V-SA-261 V-527-172 1/4" bal l sample flask outlet stop. 

CN-V-SA-262 V-527-180 1/4" bal l  sample flask SPIGOT isol 

CN-V-SA-263 V-527-165 1/4" ball  sample flask inlet stop Train No. 2 
Exchan�er "C" 

CN-V-SA-264 V-'>27-157 1/4" ball sample flask flush Effluent 

CN-V-SA-265 V-527-173 1/4" bal l sample flask out let stop 

CN-V-SA-266 V-527-181 1/4" b a l l  sample flask SPIGOT isol.  

CN-V-SA-267 V-527-166 1/4" ball sample flask inlet stop Train No. 1 Ion 
Exchanger "A" 

CN-V-SA-268 V-527-158 1/4" bal l sample flask flush Effluent 

CN-V-SA-269 V-527-174 1/4" b a l l  sample flask outlet stop 

CN-V-SA-270 V-527-182 1/4" ball sample flask SPIGOT i sol.  

CN-V-SA-271 V-527-167 1/4" bal l sample flask inlet stop Train No. 1 Ion 
Exchanger "B" 

CN-V-SA-272 V-527-159 1/4" bal l  sample flask flush Effluent 

CN-V-SA-273 V-527-175 1/4" ball sample flask outlet stop 

CN-V-SA-274 v-S27-183 1/4" ball sample flask SPIGOT isol.  

CN-V-SA-2 7S V-S27-168 1/4" ball sample flask inlet stop Train No. 2 Ion 
Exchan�er "A" 

CN-V-SA-276 V-527-160 1/4" ball umple flask flush Effluent 

CN-V-SA-27 7  v-527-176 1/4" ball sample flask outlet stop 

CN-V-SA-278 V-S27-184 1/4" ball sample flask SPIGOT isol.  

..._-------------------"'--'���-----��---�� 
- - � � 



SAMPLING SUBSYSTEM ( SA) (Con t ' d . ) 
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CN-V-SA-279 V-527-169 1/4" ball sample flask inlet stop Train No. 2 Ion 
Exchanger "B" 

CN-V-SA-280 V-527-161 1/4" ball sample flask flush E ffluent 

CN-V-SA-281 V-527- 177 1/4" ball sample flask outlet stop 

CN-V-SA-282 V-527-185 1/4" b a l l  sample flask SPIGOT isol.  

CN-V-SA-283 V-527-170 1/4" b a l l  sample flask inlet stop Train No. 1 Ion 
Exchanger "C" 

CN-V-SA-284 V-527-162 1/4" ball sample flask flush Effluent 

CN-V-SA-285 V-527-178 1/4" ball sample flask outlet stop 

CN-V-SA-286 V-527-186 1/4" ball sample flask SPIGOT isol . 

CN-V-SA-287 V-527-155 1/4" b a l l  removable sample cyl inder inlet isol . 

CN-V-SA-288 1/4" ball removable sample cylinder inlet stop 

CN-V-SA-289 1/4" ball removable sample cyl inder outlet stop 

CN-V-SA-290 v-527-190 1/4" ball removable sample cyl inder outlet isol . 

CN-V-SA-2n V-527-154 1/4" b a l l  s ample flask flushing header stop. 

CN-V-SA-293 V-527-153 1/4" b a l l  sample flask flushing header 

CN-V-SA-294 V-527-152 1/4" b a l l  sample flask flushing connection isol . 

CN-V-SA-303 V-527-41 3/4" ball IX train influent sample isol.  

CN-V-SA-304 v-527-98 3/8" ball f i l ter influent sample outlet stop 

CN-V-SA-305 V-527-99 3/8" ball filter influent sample inlet stop 

CN-V-SA-306 V-527-104 3/8" ball fi lter effluent sample inlet stop 

CN-V-SA-307 v-527-103 3/8" b a l l  f i l ter effluent sample outlet stop 

CN-V-SA-308 v-527-86 1/2" ball leakoff IX ' ers inf. sample spigot 

CN-V-SA-309 V-527-87 1/2" b a l l  leakoff IX'ers eff.  sample spigot 

CN-V-SA-310 V-527-llO 3/8" ball Hi rad feed inf. sample stop 

.CN-V-SA-311 V-527-109 3/8" ball Hi rad feed eff.  sample stop 

CN-V-SA-312 V-527- 1 1 1  3/8" ball Hi rad feed sample spigot 

'---�----------------



SAMPLING SUBSYSTEM ( SA )  (Cont 'd. ) 
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CN-V-SA-3 1 3  3/4" ball of f-gas u111p1e system infl.  isol.  

CN-V-SA-314 3/4" ball off-gas umple system e f f l .  iso l .  

CN-V-SA-3 1 5  3/8" ball of f-gas sample perticulate f i l ter bypass 

CN-V-SA-316 3/6" ball off-gas aa111ple charcoal fi 1 ter bypass 

CN-V-SA-317 3/8" ball of f-gas sample ion chamber bypass 

CN-V-SA-318 V-527-171 1/4" ball cation IX'ers influent sample flask inlet stop 

CN-V-SA-319 V-527-163 1/4" ball cation IX ' era influent sample flask flush stop 

CN-V-SA-320 V-527-179 1/4" ball cation IX ' ert influent sample flask outlet sto 

CN-V-SA-321 V-527-187 1/4" ball c a t ion IX' ers influent sample flask spigot 
i so 1 . 

CN-V-SA-325 V-527-101 3/8" ball fil ter inf luent sample manifold vent iso 1 .  

CN-V-SA-326 V-527-106 3/8" ball f i l ter effluent aample manifold vent isol. 

CN-V-SA-327 v-527-201 3/8" globe off-gas sampler air supply stop 

CN-V-SA-328 V-527-102 3/8" check fil ter influent sample,  sample line vent 
check 

CN-V-SA-329 v-527-107 3/8" check f i l ter ef fluent sample, sample l ine vent 
check 

CN-V-SA-330 v-527-100 3/8" b a l l  f i l ter influe01t sample spigot 

CN-V-SA-331 V-527-105 3/8" ball filter effluent sa111ple spigot 

CN-V-SA-332 V-527-1 1 2  3/8" ball Hi rad feed sa111p1e manifold vent iso 1 .  

CN-V-SA-333 v-52 7-113 3/8" check Hi  rad feed sample manifold vent check 

CN-V-SA-323 RESERVED 

CN-V-SA-324 RESERVED 

CN-V-SA-322 RESERVED 

� - � - -- � �� - � - � --- - -- - ---------------------� 



VALVE NUHBER PRINT NUHBER 

CN-V-:>W-338 

CH-V-DW-339 

CN-V-DW-340 

CH-V•DW-341 

CN-V-DW-342 

CN-V-DW-343 

CN-V-DW-344 

CN-V-DW-345 

CN·V-DW-346 

CN-V-DW-347 

CN-V-DW-348 

CN-V-DW-349 

CN-V-DW-350 

CN-V-DW-351 

CN-V-DW-352 

CN-V-DW-353 

CH-V-DW-354 

CN-V-DW-355 

CN-V-DW-356 

CN-V-DW-35 7  

CN-V-DW-358 

CN-V-DW-359 

CN-V-DW-360 

CN-V-DW-361 

CN-V-DW-362 

CN-V-DW·3�3 

V-527-227 

V-527-231 

V-527-228 

V-S27-229 

V-527-31 

V-527-230 

V-527-221 

V-527-222 

V-527-223 

V-527-225 

V-527-224 

V-527-226 

V-527-239 

V-527-241 

V-527-238 

V-527-212 

V-527-240 

DEWATERING SUBSYSTEM ( DW) 
SIZE TYPE 

1/2" 

1 /2" 

1/2" 

1/2" 

1/2" 

1/2" 

1/2" 

1/2" 

3/4" 

1/2" 

3/4" 

1 1/2" 

l 1/2" 

1 1/2" 

1 1/2" 

l" 

3/4" 

1" 

1" 

3/4" 

3/4" 

1" 

2" 

3/4" 

globe 

solonoid 

ball 

ball 

check 

globe 

ball 

ball 

check 

ball 

ba l l  

bal l 

ball 

QD 

QD 

QD 

QD 

globe 

globe 

check 

globe 

ball 

ball 

bal l  

b a l l  

ball 

DESCRIPTIO:i 

flush line inlet i so l .  

flush line inlet auto isol.  

flush line- inlet press ins t .  isol.  

flush line inlet stop 

flush l ine inlet check 

dewatering air control valve 

dewatering air pressure inst. iso1. 

dewatering air stop valve 

dewatering air check 

IX dewatering air inlet stop 

IX dewatering outlet atop 

f i l ter vessel dewatering air inlet stop 

f i l ter vessel dewatering outlet stop 

IX vessel inlet quick disconnect 

IX vessel outlet quick disconnect 

f i l ter vessel inlet quick disconnect 

f i l ter vessel outlet quick disconnect 

Demin water supply (SS) 

Service air supply (CS) 

Demin. water supply (SS) 

Demin. water u t il ity piping isolation 

Demin. water u t i l i ty station #1 isol.  

Demin. water u t i l ity station 12 iaol . 

Demin. water u t i lity station #3 isol• 

Demin. water u t i l ity piping iso1.  

Demin. water utility piping iao l .  



VALVE NUMBER PRINT NUMBER 

CH-V-RC-360 

CN-V-RC-361 

CN-V-RC-362 

CN-V-RC-363 

CH-V-RC-365 

CH-V-RC-366 

CN-V-RC-367 

CH-V-RC-368 

CN-V-RC-369 

CH-V-RC-370 

CN-V-RC-371 

CN-V-RC-372 

CN-V-RC-3 73 

CH-V-RC-374 

CH-V-RC-375 

CN-V-RC-376 

V-527-2()2 

V-527-251 

v-527-263 

V-527-247 

V-527-244 

V-527-253 

V-527-264 

V-527-265 

v-527-250 

v-527-245 

V-527-249 

V-527-255 

V-527-248 

v-527-254 

V-527-246 

V-527-269 

V-527-268 

REACTOR SUBSYSTEM ( RC) 
SIZE TYPE 

1" ball 

l" check 

1" ball 

1" ba l l  

ball 

1" check 

1" ball 

1" ball 

1" :heck 

1" Diaph ragm 

1" ball 

1" check 

1" ball 

1" check 

1" ball 

1" check 

1" ball 

DESCRIPTION 

RCS Manifold Influent Isolat ion 

RCS Manifold Influent Check 

Dual flov operation isolat ion 

Filter Manifold RCS Supply Stop 

RCS Manifold Influent "Tie-In" 
Connect ion Isolat ion 

RCS Manifold Influent "Tie-In" 
Connection Check 

Fil ter bypass line isolat ion 

RCS return from filter manifold 

RCS return from fil ter manifold 

Ion exchange manifold RCS influent 
throttle 

RCS manifold ef fluent isolation 

RCS manifold e ffluent check 

RCS manifold ion exchange return stop 

RCS manifold filter return "Tie-In' 
flange check 

RCS manifold f i l ter return "Tie-In' 
flange i solation 

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

RCS Manifold I . X. Return "Tie-In" flange 
isolat ion 



POST FILTER SUBSYSTEM ( PF)  
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

CN·V-PF-61 1 1/2" Ball Post F i l ter Inlet Isolation. 

CN·V-PF-62 1 1/2" Ball Post Filter Outlet First Isol. to 
Monitor Tank. 

CN-V·PF-63 3/4" Globe Post F i l ter DP Instrument lsol. 

CN-V-PF-64 3/4" Globe Post Filter DP Instru111ent hot . 

CN-V-PF-65 3/4" Ball Post Filter Process Drain hot . 

CN·V-PF-66 3/4" Ba l l  Post Filter Vent Firat lsol . 

CN-V-PP-67 3/4" Bal l  Post F i l ter Vent Second ho t .  

CN·V-PF-68 V-527-270 1 1/2" Ball  Post Filter Outlet Second hot .  to 
Monitor Tank 



VALVE NUMBER PRINT NUMBER 

SDS-V-002A 

SDS-V-0028 

SDS-V-003 

SDS-V-004A 

SDS-V-004B 

SDS-V-OOSA 

SDS-V-0058 

SDS-V-006A 

SDS-V-0068 

SDS-V-007A 

SDS-V-0078 

SDS-V-008A 

SDS-V-0088 

SDS-V-009A 

SDS-V-0098 

SDS-V-OlOA 

SDS-V-OlOB 

SDS-V-011 

SDS-V-0 12A 

SDS-V-012B 

SDS-V-013A 

SDS-V-0138 

----
---�------.-

MONITOR TANK SUBSYSTEM VALVES 
SIZE TYPE DESCRIPTION 

1 1/211 Ball  

1 1/2 Ball 

2" Bal l. 

2" Ball 

2" Ba l l  

3/4" Bal l  

3/4" Ba ll 

3/4" Ball  

3/4" Ball 

2" Check 

2" Check 

2" Ball 

2" Ball 

1" Ball 

1"  Bal l  

3/4" Globe 

3/4" Globe 

1 1/211 Ball 

1 1/2" Check 

1 1/2" Check 

l 1/2" Ball  

1 1/2" Ball 

Monitor Tank A Isolat ion Valve 

Monitor Tank B Isolation Valve 

Monitor Tanks Outlet Cross Connec t  Valve 

Monitor Pump lA Suction 

Monitor Pump 18 Suction 

Monitor Pump lA Suct ion Inst rument 
Isolat ion 

Monitor Pump 18 Suction Instrument 
Isolat ion 

Monitor Pump lA Discharge Instrument 
Isolation 

Monitor Pump 18 Discharge Instrument 
Isolat ion 

Monitor Pump lA Discharge Check Valve 

Monitor Pump 18 Discharge Check Valve 

Monitor Pump lA Discharge Valve 

Monitor Pump lB Discharge Valve 

Monitor Pump lA Sample Isolation Valve 

Monitor Pump 18 Sample Isolat ion Valve 

Monitor Pump lA Sample Valve 

Monitor Pump 18 Sample Valve 

Monitor Tanka Discharge Cross Connect 

Monitor Tank A Recirc Check Valve 

Monitor Tank 8 Recirc Check Valve 

Honito� Tank A Recirc 

Monitor Tank B Recirc 



MONITOR TANK SUBSYSTEM VALVES 
VALVE NUMBER PRINT NUMBER SIZE TYPE DESCRIPTION 

SDS-V-014 2" Ba l l  Monitor Pump Discharge to EPICOR 

SDS-V-01 8  2" Ball  Monitor Pump Discharge to PWST, Second 
Isolat ion Valve 

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

SDS-V-0238 3/4" Ball Monitor Tank B, Level Indication Valve 

SDS-V-Q24A 1 1 /2" Ba l l  Monitor Tank A ,  Drain First Isolat ion 
Valve 

SDS-V-Q24B 1 1 /211 Ball Monitor Tank B Drain, First Isolation 
Valve 

SDS-V-025A 1 1/211 Ball Monitor Tank A Inlet 

SDS-V-0258 1 1/211 Ball  Monitor Tank B Inlet 

SDS-V-026A 211 'Ral l  Monitor . Tank A Outlet 

sos-v-026B 211 Ba l l  Monitor Tank B Outl�t 

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

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

sos-v-o32 2" Ba l l  Monitor Tank Demin. Water Isolation 

SDS-V-033 2" Check Monitor Tank Demin Water Supply Check 
Valve 

SDS-V-034A 1 1 /211 Ball Monitor Tank A Drain , Second Isolat ion 
Valve 

SDS-V-0348 1 1/2" Ball Monitor Tank 8 Drain, Second Isolation 
Valve 

sos-v-oJ6 3/4" Globe Monitor Pump Discharge Header Vent 

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

SDS·V-038 1" Globe Monitor Pump Discharge Header Drain 

SDS•V-Q39 2" Ba l l  Monitor Pump Discharge to PWST , First 
Isolation Valve 

sos-v-oso V-527-209 2" Check Monitor Pump Diachnge to Feed Standpipe 
Check Valve. 



VALVE NUMBER PRINT NUMBER 

SDS-V-OSl V-527-214 

SDS-V-052 

HOHITOR TANX SUBSYSTEM VALVES 
SIZE TYPE DESCRIPTION 

1" Bal l  

1" Ball 

Monitor Pump Di scharge to Feed Standpipe 
Fiest Isolat ion Valve. 

Monitor Pump Discharge to Feed Standpipe 
Second Isolat ion Valve. 



2104-8.0 

2104-8 . 1  

2104-8,2 

2104-8.3 

2104-8.4 

2104-8. 5 

2104-8. 6 

2 1 04-8. 7 

2104-8.8 

2104-8.9 

2104-8. 1 0  

2104-8. 1 1  

2104-8 . 1 2  

2104-8. 1 3  

2104-8. 14 

2202-8.0 

2202-8. 1 

2202- 8 . 2  

2202-8.3 

2202-8.4 

2202-8 . 5  

APPENDIX 1 1  

to 

Submerged Demineral izer System 

System Design Deacription 

SOD #527-A 

Revis ion 2 

Feed Tank F i l l ing System Operation 

Submerged Ion Exchangers System Operation 

Leakage Conta inment Subsystem Operation 

Vent and Drain Subsystem Operation 

Monitor Tanks Subsyatem Operation 

Filter Vessel Replacement Operation 

Cation Ion Exchanger Vessel Replacement Operation 

Zeolite Exchanger Vessel Replacement Operation 

leakage Ion Exchanger Vessel Replacement Operation 

SDS Electrical 

195 Cask Hand l ing Operation - Deleted 

1-13-C Cask Handl ing Operation 

Spent Vessel Dewatering Operation 

SDS Sampl ing Operation 

10 Cuft Zeol ite Loading Procedure 

General Emergency 

Le2kage i n  F i l t ration 

Leakage- in IX System 

Fire in Charcoal F i l ter - Deleted 

Loss of Vent & Drain 

Cask Handling Accident 



Appendix No. 1 1  
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D I V I SION I I  

SYSTEM DESIGN DESCRIPTION 

OF THE 

SURFACE WATER SUCTION FEED TANKAGE F I LL SYSTEM ( SUMP SUCKER ) 

Descr i p t i on No . 527-B 
Recovery Support Engi neer ing 

F i l e  No. 1 0 . 1 8 . 3  

Word Proces s i ng F i l e  N o .  0113v 
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1 .0 DESIGN DE SCRIPTION 

1 . 1  Summary. 

T� i s  system is designed to draw water from the basement of the 

Contai nment Bui l ding and del i ver i t  to the RCS c l ean-up manifold of 

the Submerged Deminera l i zer System (SDS ) .  Within the SDS the water 

wi l l  normal ly be routed v i a  the prefil ter and final  f i l ter to four 

1 5 . 000 gal lon SDS feed tanks located in the "A" Spent Fuel Pool . 

Al ternately. the water can bypass the f i l ters and be pumped 

directly to the feed tanks. 

1 . 2 References .  

1 .2 . 1  S-ECM-818; Surface Suction Scheme Penetration P i ping 

1 . 2 . 2  S-ECM-8 1 7 ;  1-1/2" � Une from Pen 1551 t o  Tanlc Farm 

1 .2 . 3  OP Procedure 2104-8 . 0  Feed Tank F i l l ing by Surface Suction 

1 . 2 .4 Burns and Roe Cal c u l at ion WG-61-02 : WG-61 1-1/2" LinP 

Rupture i n  F.H. Bu i l ding ( SWS-P-1 ) 

1 . 3 Deta i l ed System Description 

1 . 3 . 1  A P and 1 0  of the Surface Water Suction System. drawing 

RSE-027. is attached. The pump whic� is a commerc i a l l y  

ava i l ab l e  h i gh capacity we l l  pump i s  attache� t o  a float 

assembly. · The float serve� to always keep the pump 

suction near the surface of the water in t�e Contain­

ment. This w i l l  a l low the water with the least sol ids to 

he drawn off and processed firs t .  A l" 1 . 0 .  rubber hose 

� i th lealc t i ght "quick di sconnect "  f i t t i ngs is coupled tn 

thP pump di sch�rge at one end and to contai nment 

penetrat i on 62fi at the other. From just ins ide the 

( . 0  



containment penetration to the tic-in with the SDS 

piping , the system i s  hard piped with 1 - 1 /Z" Schedul e 40 

stainless steel pipe. The pipe i s  shiel ded wfth a 

mfnfm� of 2 1/2 inches of l ea� except around the flus�­

f ng station near Pen 1551 where f t  f s  surrounded by a 

minim� of 20 1/2 inches of concrete bloc�. These 

shiel d i ng requi rements re�uce a rea dose rates to < 1 

mrern/hr. SystPm piping rlesign conforms to Regulatory 

Guide 1 . 143 an� as such a l l  p i p f ng outside the Contain­

ment is per AIISJ eJ1 . 1 ,  non-sef sr.�i c wf th cOIII'Ierc 1 a l  grarle 

QA. Within the conta i nment there are no valves or other 

�evices to prevent flow fn e i ther direction. noubl P. 

i solation i s  provided just outside the Reactor Bui l d i ng 

in the Fuel Hand l i ng Bui l d i ng .  A 1" 6 l f ne l ocatPd nP.ar 

the top of the system pfping an� just i nside the Fuel 

Handling lluf l �i ng se:rves as a vacuum hreal<er and flush 

connection. Fl ush water w i l l  be plant demi nera l i zerl 

uater or processet1 water. Tlli s  fs a plant operations 

optfon. Flush water wf l l  be suppl ied via rubber �osr to 

the flush connection. E l ectri c i ty to the p�p f �  fp� 
through a 4 conductor no. 9 power cord 1�hfch paral lt-l s 

the punp dfschaq)c hose up throug'• the r.ontafmPnt and 

Fuel Hanrll i ng Bui l d i ng penetrations. tnsirle tile Fu�l 

Halltfl f ng fluf l rting the pouer cord is routerl to a notor 

control center located on the east wal l  at the operating 

f1 oor el evatfon. 

J . n 



1 . 3 . 2  p� 

Type: Verticle 3 stg. �igh Capaci ty Wel l Pump; Goulds 

��1 W�H�2 

Motor : 

Head: 

230V. 3 - 3600 rpm. 3 hp .  

Per Figure 1 

Mechanical Oesign L i fe :  2 yrs. Continuous Outy 

1 . 3.3  System Capacity 

25 gp� cl�an fi l ters 

17 gprn dir� fil ters 

3� gpn Fi l ters �ypasserl 

1 . 3.4  Oischarge Hos� 

154 feet long .  1• 1 .0 .  VatP.r Hose; JOO psi �esign wor�i ng 

pressure, Buna - tl tube �1th polyester rei nforcement, 

neoprene c�ver; nesign l i fe :  approx . 1 yr. fn contact 

with sunp �ater. F i ttings: 1" - Hansen type 8-ST quic� 

d i sconnects: straight thru design 

1 . 3 . 5  P i p i ng 

1-1/2" scherl. 40 Aust�ni tic Stainless Steel 

Design Code: �31 . 1  ( non-s�i sni cl 

OPSiQn Pressure : 10� psi g .  

nesfgn Temperatur�: Ambient 

4 . 0  



Cioensions : £.0" X €. 5" X IE" Coax. uidth) 

ft&teri a l : Fi berglass [r.caseci, c l osed pore, polystyrene 

foau: < �.o 1 b/f t3 

Vol UI':le : approxi�1ately 1 . !.  ft. 3 
lleigt.t ( i nc l uding pl.lr.lp and fixtures ) :  approxir.1ately E.(; 
l l s .  

1.4 Systeu Perfon.1ance Characteri stics 

lt.c Sl!rface suction pur.1p uas c t.oscn baseci on tuo basic pa1·ar.1cters. 

lhcse paraueters a rc ( 1 )  tt.e design f lourate range of approxir.iatcly 

1�-30 gpr.; to tt.e tank falT.l frou tt.e f:B sur.;p ar.ci ( � )  tt.e \rcight of 

tt.e puop anc:, t.er.ce, i ts portabi 1 i  ty for r.1anual i nstal l ation. il,e 

puup has l',yc!raul ic c ha racteri sti c s  st.oun on Figure 1 .  Tt.e pur.:p, 

float and fl oat-attached equip1:1ent \leigh approxiuately lO pounds, 

ut. i l c  tl:c attact.cd e l ectrical core: \lcigl.s an at:ditiontl 

Capproxir.1ate) �c- pounC:s. 

Ir. t�sts conducteo /.p ril ::!i and a., Htl using Syster.; ha ra\;are ar.C: 

Piping ,  tt.c pu�:p i r:g resistance cloaractet·i stics uerc cor.ffn.1cc.. l l.t­

re sults of tt.osc tests arc rcflectet. i n  tt,e systcr.o c u rvt-s o r. FigiJrt. 

] .  

1 . !:  Sys tu .• f.rrangeoent 

Tloe punp ,,;n float freely i n  the conta i ro� 1cnt uater i r. the area 

ir:r.;ediatcly ea�t t.f stai ntal l r.o. 1 ( tl.c "open" stain:cl l )  \.itl. 

sufficient t.ose, pouer cat.l e ,  and tether slack to a l l ou ft to purop 

a l l  but approxinatcly tl.e l ast 4:-1, t. i r.cl.t:s of uatcr above tt.e 

::tt ' � "  floor elevation. Tl.e c.o i sc t.arfjc t.osc; anc; p0\1er caLlc slack 

� .  (J 



wi l l  initially float on the RB sump water next to the pump. The 

remai nrter of the discharge hose and power cable i s  routed up the 

open stafrwell to elevation 305 ' ,  northward across the 305' eleva­

tion floor to col umn R-9, up through the 347' elevation seisnic gap 

(west of the i ncore instrumentation termination plate ) ,  and then 

northeastward to meet the hard piping and electrical connection 

extendfng i nto the containment through penetration R-6?6. The hose 

f s  anchored at the 347' elevation seismic gap, col umn R-9 above the 

305' elevation floor, and the curbing on the north side of the open 

stairwel l on the 305' elevation. The hard piping f s  routed through 

contai �ent penetration R-626 and Fuel Handl i ng Bui l di ng penetra­

tion 1551 , east al ong the south \ta l l  of the Fuel Handl i ng Bui l d i ng 

to the east side of the fuel pool area, and then northward to the 

SDS tie- i n  between valves r.ti-V-FL-1 and WG-V-7 1 . Exact routing i s  

doc�ented i n  references 1 . 2 . 1  and 1 . 2 . 2 .  

1 . 6  InstruMentation and Control 

The punp control wf l l  be via on/off buttons wfth indicator l i ghts 

showi ng power to the panel and pump. Control s and i ndication wi l l  

be l ocated on panel Cti-Pta-1 near the SDS feed tank l evel i ndica­

tion and high l evel alarm. Though the system f s  designed to be 

started and run in the valves wfde open Mode, system flow may be 

decreased by throttl i ng anY of the process l i ne valves. 

1 . 7 Systen I nterfaces 

The Surface Suction Pump �i scharges through flexible hoses to hard 

p i pe i n  containment Penetration R-626 and Fuel Handl i ng Bui l d i ng 

r. . o  



Penetration tlo. 1551 . Inside the Fuel Handl i ng bui l di ng the fl u i d  

frof!l the Surface Suction Pump i nterfaces wfth 2" and 1-1/2" 

schedule 40 stainless steel pfpf ng belonging to the Feed Tank Fi l l  

System. 

The Surface Suction Pump i nterfaces electri c a l l y  with 480V , 3�, 60 

cycl e  power from c f rcuft 7 of the 480V distrf buUon panel POP-2R 

l ocated on �he 328' Elevation of the Auxil i a� Rui l rli n g .  The 480 

Vol ts i s  stepped down through a 15KVA transforrn�r to 240V 3� 60Hz, 

to a motor starter box on the east wal l  of 347' el�vation of the 

Fuel Handl i ng Bui l di ng .  �ach phase of the 24CIV c i rcuit i s  

protecterl by a 1 5  Atl? fuse. 

Pump control wi l l  eventual ly be from a start/stop motor control 

center on the Cask Support P l atform a t  the South end of B Fuel 

Pool , Panel CN-PNL-1 . 

2 .0 SYSTEM L HH TATimiS 

2 . 1  I f  the punp i s  to he shut down for a n  extended period ( i .e .  longer 

than approximately 3 hours) the discharge hose must be vented. 

Thi s  wi l l  keep the high vacullrn which wi l l  form as water attempts to 

flow back to the RB Sump from unduly stressing the hose. 

2 . 2  I f  �ebri s c l ogs the p�p suction screen, cavitation inrlucerl damage 

to the pump could occur .  Therefore, i f  fl O\'t to the tanks i !;  

un-accountably low, or 1 f  pressure del i verect to the sns i s  l o�ter 

than antici pated, the punp should be stopped and the l i ne 

back-flush�� to clear the p�p inl e t .  
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2 . 3  I f  the pump has been run since the l ast Reactor Bui l d i ng ent�. the 

pump must be shutdown and back flushed with at least 12 gal l ons of 

non-radioactive water at l east 24 hours prior to any subsequent 

contai nment ent�. 

3 .0 OPERATION 

System operation sha l l  be per operating procedure 2104-8.0 Feed Tank 

F i l l fng by Surface Suction; reference 1 .2 . 3 .  

4 . 0  CASUALTY EVEtiTS AND RECOVERY PROCEDURES 

4 . 1  Casualty Events 

Th� only signi ficant casualty event possible in thi s system f s  a 

breech of pressure bounda� experienced during pumping of Reactor 

Bui l ding sump water to the SDS Feed Tank s .  The resul t of thi s 

scenario woul d  be a release of contai nment sump water to ei ther the 

Reactor Bui l d i ng elevations 305 ' or 347 ' or to the 347 ' elevation 

of the Fuel Hand l i ng Bui l di ng .  

4 . 2  Design Features to Mi tigate r.ffects o f  Casualty Events 

During the transfer of Reactor Bui l d i ng sump water to the Fuel Pool 

Waste Storage Systen the operator control l i ng the on/off switch for 

SWS-P-1 wi l l  moni tor the pump di scharge pressure CN-PI -Fl-01 ( ref. 

2 . 3 )  l ocated on th� SDS prefi l ter inlet .  I t  can then be concl uded 

that a hose or pipe l eak wi l l  resu l t  i n  a l oss of pres- sure as 

i ndicated on Cti-PI-FL-01 and wi l l  be secured immediately by 

de-energizing SWS-P- 1 .  However, an undetected l eak l ocated i n  the 

Reactor Bui l ding wi l l  resul t  in increased surface contami nation i n  

the area o f  the lea� but no off-site exposur�. The resul ting 

exposure to on-site personnel is minimi zed by ( 1 )  no pumping 

a.n 



operations within 24 hours prior to personnel ent� i nto the con­

tainment, ( 2 )  RB atmosphere purges during al l containment RB 

entries and. (3)  back flushing of al l process l i nes after pumping. 

Standing water wi l l  be redi rected to the containment sump via the 

floor drains.  

Unchecked leakage of containm�nt sump water on to the Fuel Handl ing 

Bui l di ng 347 ' elevation floor wi l l  be di rected to the Auxi l iary 

Building waste collection system via the floor drains.  A process 

pipe leak i n  th! Fuel Handl i ng Bui l ding ( resulting from a 5 minute 

undetected gui l l otined rupture of a 1-1/2" transfer pipe resulting 

in a 371 gal l on spi l l ,  ref. 1 . 2 . 4 )  results f n  a worst case off-sfte 

exposure of approximately 2200 times smal l er magnitude than that 

resul ting from the rupture of a Waste Gas Decay Tank as analyzed i n  

the TMI-2 FSAR. ( See al so SOS Technical Evaluation Report Section 

7 . 2 )  

5.0 SURVEILLAHCE 

Pump Survei l l ance wi l l  be by occasional non-routine visual observation on 

contai nment entries subsequent to ent� no. Q .  (April 30, 1981 ) .  

Po rtf ons of the Surface Suction Pumps '  di scharge hose and polter 

( e l ectrical ) cable may he o�served from cl osed c i rcuit TV cameras l ocaterl 

inside the Reactor Bui l ding.  

6.0 ACCEPTANCE TESTitl'� 

The Surface Suction Pump was given a continuous duty test run between 

1400 4/25/81 and 1210 4/26/8 1 .  Between the hours of 0730 and 1200 on 

4/2G/81 the pump , di scharge hose, Feed Tank Fi l l  Piping, and SDS Fi l tP.r 

Manifold Piping were flow tested. 

9 . 0  
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The first test, from the Surface Suction p�p sitting i n  a 6 X 6 Epicor 

l i ner, water level at F.l 340 ' ,  del i vered 40. 7  gpM to a 55 gal l on drum 

l ocated at El 350 ' ,  thus confirming the unrecoverable head l oss i n  the 

hose and fittings of 152 ft. at 40 . 7  gpo. The second test, from the 

Surface Suction Pump si tting i n  the 6 X 6 Epicor l i ner, water level at F.l 
J�o · ,  del ivered 28 gpm to a 55 gal lnn drum l ocated at El 345 ' ,  thus 

confirming the unrecoverable head l oss fn the hose, fittings, har� 

piping, SOS Fi l ter 1-tani fol d,  etc of 192 ft. at 28 gpn. Subsequent tests 

through the system p i p i ng to the SOS Feed Tan\s were conducted with 

vary ing positions of SOS Valve Fl-5 (pre-fil ter i nl et)  to create data 

i ndicative of operation with both fil ters cl ogged ( � . e . , 20 psid across 

each fi l ter ) .  

Extrapol ation of this data to correct sunp level and tank farm i nl et 

piping yields fl ow rates from 27 gpm (clean f i l ters) to 17 gpm (df rty 

fi1 ters) , 33 gpn fil ters bypa ssed. 

10.1) 
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SUIMERG£0 OEM INERALIZER SYST&t 

Summary of Proce ss Control Program 

Parameter 

Pre Filte r D . P. 

Final Filte r  D . P .  

Tank Farm Liquid Le ve  1 

SOS Flow Rate 

Liner 11 
Curie Deposition 

L i ne r  #2 
Curie Deposition 

Liner 13 
Curie Deposition 

Liner 14 
Curie Deposition 

SDS Post Filte r  D . P .  

SDS Post Filte r  Radiation 
Le ve l  

RCBT Volume 

SDS Effluent to EPICOR II 

SDS Eff luent Recycle 

PWST 

*Tentative , not firm 

Basis 

Mechanical Performance 

Mechanical Perforamance 

90% Capacity 
( Admin. Limit) 

Residence Time 

Admin. limit based 
on DOE Task Force 

Admin. limit based 
on DOE Task Force 

Admin. liait based 
on DOE Task Force 

Admin. limit based 
on DOE Task Force 

Mech. Performance 

Rad. Le ve l s  

90% Capacity 
(Admin. Limit) 

Assures < luc/cc of 
primary long-lived 
isotope s to permit 
dewatered burial 

o r  
Deposits < 1 3 . 6  Ci  s r90 
to ensure 6 x 6 w i l l  
not t o  be Type "B" 
shipment 

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

M i nimize curved loading 
in Epicor I I  

Per PEIS, a s  long as 
PWST radiation leve l s  
a re  acceptable 

..._ _______________ -'---'-'-=-----'-'-------� � �-� � � 

----------------------

Limit 

* 20 psi 

* 20 psi 

�54, 000 gallons 

�5 gpm 

60,000 Ci Cs 
2 , 000 Ci S r  

60,000 C i  Cs 
2 , 000 Ci S r  

60,000 C i  Cs 
2 , 000 Ci S r  

60, 000 C i  Cs  
2 , 000 Ci S r  

2 5  PSID 

*200 mr/hr on f i l t e r  
housing 

* 7 2 , 000 gallons 

< 2 . 8 5  x l 02uc/ml 
( Cs + Sr) 

< 1 . 4  x to-luc/ml 
sr90 

< 2  x l o-luc/ml 
y - emitters 

*>0. 2uc/ml 

* Ai < 6 . 4  x 1 06 
M"P'Ci -



EPICOR 11 Batch Size 

Fue l Pool Cleanup 
IX C i  Deposition 

Fue l Pool Qual ity : 
- pH 

- boron Cone. 

Na Grade 

- Suspendod Solids 

- Turbidity 

- Crou B y  

• Te ntative ,  not fim 

Basis 

1 uCi/gm 
Curies vith t l/2  5 yrs. 
to  permit dewate re d  shallow 
land burial 

Corosion 

Solubility 

M inimize Cl-

Corrosion 

Corrosion 

Pool Clarity 

Pool Clarity 

Allow use of proce s s  
water and sma l l  leaks from 
SDS operation, and minimize 
Pool Water recontamination 
and surface dose rate s .  

Limit 

25, 000 gallons 

. 18 C i / l i ne r  

8.5 - 1 0 . 0  

3, 500ppm B ,  max. 

Reactor Coolant Grade 
Na OH 

5 . 0  ppm, max. 

5 . 0  ppm, max. 

1 . 0  ppm, 111ax.  

1 NTil ,  IIISX. 

1 x lo- 5  uCi/ml max. 
excl.  HJ 
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1 . 0  DESIGN DESCRIPTICN 

1 . 1  SlnfolARY 

SYSTEM DESIGN DESCRIPTION 

DIVISION I I  

The Sub�erged Demineralizer Syste• feed and Monitor Tank System fs a 
temporary system capable of col lecting and aonitorfng decontaafnattd 
l i quid effluent from the Sub.erged Demineral fzer Syste• (SDS) and transfer­
ring i t  to the Processed Water Storage and Recycle Syste• (PW). The 
Submerged Demineralizer System processes, by f i ltration and demineraliza· 
tion, highly contaminated waste water from the contain.ent sump, various ' l iquid radwaste storage tanks , and the reactor coolant system. 

The SDS Feed and Monitor Tank Syst.- coeponents include the SOS Monitor 
Tanks, SDS Monitor Tank Transfer Pumps, and associated instrumentation, 
pfping, and valves. 

1 . 2  REFERENCES 

1 . 2 . 1  Piping and Instrument Diagram, SOS Feed and Monitor Tank System, 
Drawing 2-H74-SDS01. 

1 . 2 . 2  General Arrangement, SDS Monitor Tanks , Fuel Handling Building, 
EL. 305 ' -0" , Drawing 2-POA-6201. 

1. 2 . 3  Piping Isometri c ,  Submerged Oemineral izer System, ·Aux. and fuel 
Handl ing Bldg. , Drawing 2·P60·SDSOl. 

1 . � . 4  Piping I sometric,  Submerged Oeminera l i zer System, Aux. and Fuel 
Hand l i ng Bldg. , Drawing 2·P60·SOS02. 

1 . 2 . 5 Piping I sometri c ,  Submerged Demineralizer System, Aux. and fuel 
Handl ing Bldg. , Drawing 2·P60-SOS03. 

1. 2. 6 Piping line Index, Standard 13587-2-P-002. 

� 

1 . 2 .  7 (2)  12,000 Gal l on, 96" O.D.  x 32' ·0" Straight She l l  Water Storage 
Tanks, Buffalo Tank, Drawing 2·Hl00A·00001·01. 

1 . 2 . 8  SDS One line Diagram, Drawing 2·£21-SDS01. 

1. 2 . 9  Schematic Diagram, SDS Monitor Tank Transfer Pump P·lA, Drawing 
2·E76·SDS01. 

1 . 2 . 10 Schematic Diagram, SDS Monitor Tank Transfer Pump P-18 , Drawing 
2·E76-SDS02. 

1 . 2. 11 Schematic Diagram, SDS Monitor Tank Inlet Valves, Drawing 
2·£76-SDSOJ. 
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1 . 2 . 12 50S Miscell aneous Instrumentation and Alarms, Drawing 2·£16-50504. 

1 . 2 . 13 loop Diagram, 50S Monitor Tank T-lA level , Drawing 2-J75-SOS01. 

1 . 2 . 14 loop Diagram, 5DS Monitor Tank T-1B level , Drawing 2-J75-SDS02. 

1 . 2. 15 loop Diagram, 5D5 Transfer Pump P-lA Discharge , Drawing 
2-J75-SOS03. 

1 . 2 . 16 loop Diagram, SDS Transfer Pump P-18 Discharge , Drawing 
2-J7S-SDS04. 

1 . 2 . 17 Loop Diagram, SDS Monitor Tank T·lA low Level Trip, DriVing 
2-J7S-SDSOS. 

1 . 2 . 18 Loop Diagram, SDS Monitor Tank T-18 low level Trip, Drawing 
2·J75-SOS06. 

1 . 2 . 19 logic Diagram, 50S Feed and Monitor Tank Transfer Pumps, Drawing 
2-J77-SDS01. 

1 . 2 . 20 logic Diagram, SDS Feed and Monitor Tank Inlet Valves, Drawing 
2-J77-SDS02. 

1 . 2 . 21 logic Diagram, SOS Feed and Monitor Tank Alarms , Drawing 
2-J77-SDS03. 

C: 1. 2. 22 P&ID, Demineralized Service Water, Drawing 2-H74-DW01. 

1 . 2. 23 P&ID, Processed Water Storage and Recycle System, Drawing 
2-M74-PW01. 

1. 2.24 HVAC, Partial Plans , Drawing 2-POH-001. 

1.2.25 Burns & Roe Flow Diagram, Auxi l i ary Building tmergency liquid 
Cl ean-Up System (EPICOR I I ) ,  Recovery Drawing M006. 

1 . 2 . 26 Instrument Rack layout , Instrument Rack SOS·R-1, Drawing 
2-J71-SDS01. 

1 . 2 . 27 Instrument Rack layout , Instrument Rack SOS·R-2, Drawing 
2-J71·SDS02. 

1 . 2 . 28 Panel Drawing, SDS Feed and Monitor Tank, Panel SOS-LCP-1, Drawing 
2·J73-SDS01. 

1 . 2 . 29 Panel Drawi ng, SDS Feed and Monitor Tank, Panel SDS-LCP-2, Drawing 
2-J73-SOS02 • . 
1 . 2.30 Instrument Installation Detai l ,  SOS Monitor Tank Transfer Pump P-1A 
Di scharge , Drawing 2-J74-SDS01. 

1. 2.31 Instrument Installation Detai l ,  SOS Monitor Tank Transfer Pump P-18 
Di scharge , Drawing 2-J74-SDS02. · 
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1.2.32 Instrument Installation Oetai l ,  SDS Monitor Tank T-lA, Draving 
2·J74·SDS03. 

1 . 2. 33 Instrument Installation Deta i l ,  SDS Monitor Tank T-1B, Drawing 
2·J74-SDS04. 

• 
1.2.34 level Setting Diagram, SDS Monitor Tank T-lA, Drawing 2·JJS-SDS01. 

1 . 2 . 35 level Setting Di agram, SDS Monitor Tank T-18 , Drawing 2·J78·SDSOZ. 

1. 2 . 36 Raceway Drawi ng , SDS Grounding and Raceway, Drawing 2·EOR·6201. 

1. 2 . 37 ! i l l  of Materi a l s ,  local Control Panel SDS-LCP·1,  Drawing 
2·E80-SDS01. 

1 . 2 . 38 B i l l  of Materia l s ,  local Control Panel SDS-LCP-2, Drawing 
2·EBO·SDS02. 

1. 2 . 39 Outl i ne Drawing, SDS Monitor Tank Transfer Pumps,  Drawing 
2-HOSOA-00001·01. 

. 

1. 2.40 I nstruction Manual ,  SDS Monitor Tank Transfer Pumps,  Drawing 
2·H080A·00004-0l. 

1 . 3  DETAILED SYSTEM DESCRIPTION 

1 . 3 . 1  Process System Flowpaths 

The SDS Monitor Tanks, SDS·T-lA and SOS·T·1B, collect processed water 
from the SOS Polishing Ion Exchanger. The effluent i s  routed to the 
tanks via separate 1�· inch influent l i nes , allowing the capab i l ity for 
selection of e ither tank for fi l l i ng operations. Each infl uent l i ne 
contains a motor operated isolation valve. These valves, SDS-VOOZA 1nd 
SDS·V002B . automatically i solate their respective tank when the level 
transmitter for the associ�ted tank senses a high l i quid level. These 
valves are i nterlocked so that both valves cannot be open at the sate 
time. Hand switches associ ated with these valves are provided for 
remote manual operation. 

Manua l ly operated valves, SOS·V02SA and SDS·V025B , provide redundant 
i solation when used i n  conjunction with the above noted valves. 
SOS-V002A and SOS·V002B. 

Monitor tank overflow and drain l ine piping i s  routed to an existing 
floor dra i n  i n  the Fuel Handl ing Building from where i t  i s  routed to the 
Auxi l i ary Building Sump via the existing AuxiJi ary Bui lding Drainage 
System. Vents from the monitor tanks are routed to an exhaust duct in 
the fuel Hand l i ng Bui lding HVAC System. 

Monitor tank transfer pumps, SDS·P·lA and SOS·P-18, take suction dirrctly 
from the monitor tanks. Transfer pump suction piping i s  2·i nch di��eter 
and al lows selection of either tank as the source of water. Isol ation 
valves SDS-V026A, SDS·V026B . and SDS·V003 are provided on the cross�er 
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l ine of the pump suction piping to perait the correct .onitor tantl 
transfer pump a l i gnment to be sel ected. The cross�vtr l i nt i s  also 
equipped with a Demineral ized Service Water Syst .. tfe·in to provfde the 
capabi l i ty for flushing system piping. Each transfer pu.p suction l i ne 
i s  equipped with a wye·type strafner and a pressure test connectioo • 

.. 
Transfer pump di scharge piping i s  2 i nches i n  di..eter and al l�selection 
of either pump for water delive� functions. Di scharge piping is equipped 
with a local pressure gauge and a pressure tr1ns•itter for re•ote tndication. 
from the pumps, a 2·inch main di scharge htlder is routed through the 
Fuel Handl ing Building and Aux i l ia� Building, into the Unit 1/Unit 2 
Corridor and finally through the yard to the Processed Water Stor�ge and 
Recycl e  System. The main discharge l i ne contains 1 flow totalizer and 
tie· i n  connections to the Auxi l i a� Building �ergency Liquid Cl .. nup 
System (EPICOR I I )  and the Submerged Oe•ineral izer System. 

A 1�· inch recycl e  l i ne i s  routed from each pump discharge to the .anitor 
tanks. Correct valve l i neup wi l l  al low selection of either pump to 
recycl e  to efther tank. Sample l i nes are routed from each recycle l i ne 
to a sample sink adjacent to the pumps. from the sample sink,  the 
effluent i s  di rected to an existing floor dr1 i n  i n  the Fuel Handling 
Building. 

1 . 3 . 2  Major System Components 

1. 3. 2. 1 Monitor Tanks 

Processed water from the Submerged Demineral izer System fs stored i n  two 
12, 000-gal l on •onitor tanks that are located •� Elevation 305' -o- of the 
Fuel Handl ing Building, in an area known IS the "•odel shop." The 
monitor tanks are 8 feet in diameter, have a straight she l l  height of 
32 feet, are mounted vertically, and are •�nufactured of SA·240, Type 304L 
�tainless steel . Tanks are designed and fabricated i n  accordance with 
the requi rements of API-650. A structural restraint system i s  provided 
for the monitor tanks to prevent their complete col lapse during a seismic 
event. The structural restraint system consi sts of steel framevork for 
brac i ng the upper portion of the tanks, along with anchor bolts and 
hol d·down lugs for supporting the base. Mfxing of the l iquid within the 
tanks is accompl i shed by pump recirculation. A •ixing eductor system 
capable of recirculating the equivalent of three tank vol umes in approxi­
�ately 3 hours is  used in each tank to provide representative saapl ing 
capab i l i ty. The eductor system consists of a single l�· inch Schutte and 
Koerting Co. Type 268 eductor and associated pfpfng and supports. 

1 . 3 . 2 . 2  Monitor Tank Transfer Pumps 

Monftor Tank Transfer Pumps SDS·P·lA and SDS·P-18 take suction directly 
from the �onftor tanks. The pumps are sf ngle·stage horizontal centrifugal 
type wfth mechanical seals and casing drains. Pump casings are aanufactured 
of ASTH A296, G·rade CFSM, stainless steel. 

Pumps 1re driven by 5 hp motors which are powered from 480 volt local 
starters. 

P1ge 7 
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1. 3 . 3  Process System Design 

The system design temperature range i s  40·120 F. Prima� design pressUte 
for the system piping, valves , and •onftor tank transfer pumps i s  150 psig. 
Design pressure for the •onftor tanks h ataospherfc. 

System piping and valves are •anufactured of stainless steel . 

1 . 4  SYSTEM PERFORMANCE CHARACTERISTICS 

The •axi•um fl� rate of the influent to the •onitor tanks from SDS i s  
1 5  gpm. 

The monitor tank transfer pumps have a design capacity of 50 gpm at 
approximately �11 feet total dynamic head. 

The normal operating pressure range ( unthrottled) at the di scharge of 
the transfer pumps i s  25 to 60 psfg. Since transfer pump discharge 
pressure varies with the water level i n  the .onitor tanks, transfer 
pump shutoff may occur i n  the normal operating range. 

1 . 5  SYSTEM ARRANGEMENT 

The monitor tanks and monitor tank transfer pumps are l ocated i n  the 
northwest corner of the Fuel Handling Building, at El evation 305'·0" (as 
shown on Reference 1. 2. 2) fn an area known as the "•odel shop . "  

Tanks are mounted vertically, and are l ocated 11 feet apart centerl ine 
to centerline. A 20-inch manway is provided on the side of each tank as 
a means for personnel access, for survei l lance , inspection, and mai ntenance 
purposes. 

Space is provided around the tanks and pumps for future shielding i f  
required. 

liquid retention curbing is also provided around the tanks and pumps to 
retain spi l l s .  

Controls for the monitor tank transfer pumps are provided a t  local 
control panel SDS·LCP·l ,  and at local starters SDS·STR·l and SDS-STR-2. 
l ocated, respectively. at El evation 347'·6" and 305'·0" i n  the fuel 
Handl ing Bui lding. Controls for the monitor tank inlet motor operated 
isolation valves , SDS·V002A and SDS·V0028 , are provided at local control 
panel SDS·LCP·l. 

Page 8 
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1 . 6  INSTRUMENTATION AND CONTROL 

1 . 6. 1 Local Control Panel 

The primary control for the system i s  accompli shed from local pa �el 
SOS-LCP-1, located at Elevation 347'-6" i n  the Fuel Handling Buf Tding. 
Devices mounted on thi s  panel include �he following: 

a .  Indicators for the l iquid level i n  the aonitor tanks and the 
di scharge pressure of the transfer pumps. 

b. Hand switches and indicator l ights for the •otor operated 
i solation valves. 

c. Hand switches and i �di cator l i ghts for the monitor tank transfer . 
pumps. 

d. Monitor tank/transfer pump selector switch. 

Local control panel SDS-LCP-2 ,  located at El evation 305'-0" in the Fuel 
Handling Building, i s  equipped with level indi cators for the monitor 
tanks. 

1 . 6 . 2  Annunciator Panel 

Al arms for high/low tank level are included on the CNSI Annunciator 

( Panel , located at Elevation 347 ' -6" in the Fuel Handling Building. 

1. 6 . 3  level Transmitters 

Di fferential  pressure transmitters (SDS-LT-1 and SDS-LT-3) are provided 
to measure the l i quid level in the monitor tanks. Their output is  
trans�itted to the level i ndi cators described in Section 1.6. 4  and the 
level switches described i n  Section 1 . 6. 6. The output si gnal i s  
4-20 mA de and a range of 0-400 inches H20. 

1 . 6 . 4  level Indi cators 

Monitor tank level indi cators , SDS-LI-1A and SDS-Ll-3A are provided on 
each of the local control panels described fn Section 1.6. 1. The input 
s i gnal i s  4-20 mA de and the scale i s  0·400 i nches H20. 

1. 6. 5 Selector Switch 

Selector switch, SDS-KHS-11 is provided on local control panel , SOS-lCP-1 
(described i n  Section 1. 6 . 1 ) ,  to ensure that the pump wi l l  trip on low 
tank level for each monitor tank/transfer pump comb i nation. 

1 . 6 . 6  High/low level Switches 

A dual-setpofnt el ectronic bi stable is provided in each monitor tank 
level transmitter loop. The high setpoint (�igh level) will  trip the 
associ ated monitor tank inlet •otor operated valve (SDS-VOOZA or SDS·V0028) 
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and actuate an alarm f n  the aain control roo. panel , SPC·3. The l ow 
setpoint ( l ow leve l )  wi l l  activate an alar. on the CHSI annunciator 
pane l .  (This window is common for both the high and l ow level alarms . ) 
The bi stables are l ocated i n  l ocal control pantl SDS·LCP·l. 

1 . 6:7 Low-Low level Switches 

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

1 . 6 . 8  Position Indicators 

Position i ndicator l i ghts, SOS-KL-1 and SDS·KL-3, are provided for the 
monitor tank i nlet motor operated isolation valves (SDS-VOOZA and 
SDS·V0028) on control panel SOS-LCP-1. 

1 . 6 . 9  Hand Switches 

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

a. Monitor tank i nlet motor operated isolation valves. 

b. Monitor tank transfer pumps. 

I n  addition to the hand switches i ndicated above , hand switch SDS-KHS-11, 
l ocated on control panel SDS-LCP- 1 ,  i s  provided to choose the correct 
monitor tank/transfer pump a l ignment. · 

Local hand switches (SDS-KHS-SA and SDS·KHS-7A) are provided for the 
transfer pumps on their respective local starters that are l ocated at 
El evation 305'-0" i n  the Fuel Handl ing Bui lding. 

1 . 6 . 10 Pressure Test Connections 

The suction l i ne of each transfer pump i s  equipped with a pressure test 
connection to verify pump performance. 

1.6. 11 Pressure Transmitters 

Pressure transmitters (SDS·PT-9 and SDS-PT-10) are provided on the 
di scharge of the transfer pumps to sense pump di scharge pressure. Their 
output is transmitted to the pressure i ndicstors described i n  Section 
1.6. 12. The output signal is 4-20 eA de and the range is 0-100 psig. 

1. 6. 12 Pressure Indi cators 

Transfer pump pressure indicators, SOS·PI-9 and SDS-PI·10, are provided 
on local control panel SOS·LCP-1, described in Section 1.6.1.  The input 
si gnal i s  4·20 mA de and the scale is 0·100 psig. 
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1.6. 13 Pressure Gauges 

The df scha�ge l i nes of the transfer PUlPS are equipped with pressure 
gauges SDS-Pl-6 and SDS-PI�S. Their range fs 0-100 psfg. 

1 . 6 . 14 Flow Total izer 

The common transfer pump di scharge header fs  equipped with flow totalizer, 
SDS·FH·13 , to .easure the quantity of liquid discharged from tht syste.. 
Since the total izer can be reset to zero, a batch •ay be di scharged and 
the quantity recorded by the operator. Tht total izer can then ., 
rezeroed for the ensufng water transfer operation. 

1 . 6. 15 Instrument Racks 

Instrument racks are provided for transfer PUlP discharge pressare 
i nstrumentation. The instrumentation for transfer pump SDS·P-lA f s  
located o n  rack SDS·R-1 and the instru�entation for transfer PUlP 
SDS-P-1B is located on rack SDS-R-2. The fnstru.ent racks ere located 
at El evation 305'-011 in the Fuel Handling Suilding. 

1 . 7  SYSTEH INTERFACES 

•. 

The Submerg�d Demineral i zer System feed and Monitor Tank Syste• i nterfaces 
with the fol lowing systems: 

a .  Submerged Demfneralizer Syste. 

b. Processed Water Storage and Recycl e  System 

c .  Auxi l i ary Building E.,rgency Liquid Cleanup System (EPJCOR I I )  

d .  Demineral ized Service Water System 

e .  Fuel Handl ing Building HVAC System 

f. Auxi l i a� and Fuel Handling Building Floor Drainage System 

The system i s  designed to provide a tempore� recove� system capable of 
col lecting and monitoring processed water from SDS. Sample pofats 
located downstream of the monitor tank transfer pumps provide tie capa­
bi l i ty for monitoring the l i quid effluent. Jf i t  is determined that 
the effl uent i s  not suitable for di scharge to the Processed Water 
Storage Tanks , additional cl eanup •ay be achieved by transferrteg the 
effluent to ef ther EPICOR I I  or recycl i ng through SDS for further 
processing. 

The Demi neral ized Service Water System tie-in provides the capabil ity 
for flushing system piping. 

Monitor tank vents are routed to the existing Fuel Handl ing Building 
HVAC System exhaust to control the release of ai rborne radfoaclfvfty to 
the 111D0del shop . "  

Page 11 
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The eonftor tank overflow and drafn l i nes are routed to an existing 
floor drafn in the Fuel Handl ing Building to eiti;ate the effects of 
overf i l l ing the tanks and to faci l i tate draining the tanks for eainte­
nance purposes. 

2 . 0  SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS • • 

The eonitor tanks are provided with level trans.ftters (described i n  
Section 1.6.3) to sense e ither a high or l ow  l iqufd level. Jf a high 
l i quid level condition exists, an alan� will annunciate on the eain 
control room panel , SPC·3, and on the CNSI annunciator panel described 
in Section 1 . 6 . 2 .  If  1 low l i quid level condition exists. an alan� will  
annunciate on the CNSI annunci ator panel . 

The high level setpoint and the l ow level setpofnt are 364 inches and 
16 i nches, respectively. from the botto• of the tank. 

The monitor tanks are also provided with a separate level swftch 
(descri bed fn Section 1.6.7)  that trips the PUlP f n  operation when 1 
l ow-low l iquid level condition exists. The low-low level setpoint 
associ ated with the level switch i s  located 6 inches · from the bottom of 
the tank. 

System operators should be aware of the l iquid level i n  the tanks by 
observing the level indicators l ocated on the control panelt described 
i n  Section 1 . 6 . 1 .  Tank level indications are based on a zero reference 
( l ow level pump trip) of 6 i nches above the actual tank l ow point. 

Operators should also be aware of the monitor tink/transfer PUlP al ignment 
during pumping operations and the position of ector operated isolation 
valves (SOS·V002A and SDS·V0028) l ocated on the infl uent l i nes to the 
tanks. 

3 . 0  OPERATIONS 

3 . 1  INITIAL FILL 

Prior to f i l l ing the preselected tank. the tank vent and drain system 
must be operable and the proper valve l i neup selected. Interlocks to 
valves must also be verified. 

Prior to i nitial transfer pump operation. the high point vents •ust be 
opened to enable a i r  trapped in the systea piping to escape. 

To avoid contami nation or fouling of the flow total izer, SOS·FM-13, 
system piping must be thoroughly flushed prior to initial totalizer 
i nstallation. 

3 . 2  STARTUP 

When the •onitor tank fi l l ing process has been secured, the proper valve 
l ineup must then be selected on the suction and discharge s ides of the 
pumps. This i ncludes the recirculation l ine associated with the pump 
selected. 
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A�ini strative contro l s  •ust be used to verify the correct valve lfaeup 
prior to pumping operations and to ensure that valves are not f�rtently 
c l osed during water delive� operations. 

3 . 3  · NORMAL OPERATION 
.. 
• 

No�al operation f s  on a batch •ode basis. The batch size i s  approximately 
12,000 gallons and i s  determined by the capacity of the SDS ion exchanger 
beds. 

After one monitor tank has received a batch , i t  i s  isol ated and the 
contents rec i rculated, the associated sample l ine purged, and the effluent 
sampled. 

Based on the results of the sample, the tank contents are either transferred 
to a processed water storage tank for storage and reuse, or routed to 
£PICOR I I  or back to SDS for reprocessing. 

Whi l e  one tank is being recirculated. sampled, and transferred. the 
second . tank i s  available to receive SDS effluent. 

Operation of the monitor tank transfer pumps shal l be i n  accordance with 
Reference 1 . 2 . 40. 

The system has the capabi l ity to recirculate batches to SDS if a .aximua 
radiation l imit of (by GPUSC) pCi/ml is exceeded. 

Automatic control of the system i s  used where necessary for safe systea 
operation. such as control of the l iquid level i n  the monitor tanks. 
Other operations are accompl i shed by manual and remote manual control 
since operations of these types •ainly involve i ntermi ttent batch-type 
operations. 

3 . 4  SHUTDOWN 

Flow to a monitor tank may be discontinued by shutting the associated 
manually operated val ve. SDS-V025A or SDS-V025B. or the associ ated motor 
operated valve, SDS-V002A or SDS·V002B. The SDS Polishing Unit Dtvatering 
Pump in operation must a l so be shut down. · 

3 . 5  DRAINING 

The monitor tanks are equipped with an external ly sloped bottom (\ inch 
per foot) to provide the capabi l i ty to drain the full contents of each 
tank to the existing drainage system. 

Transfer pumps are equipped with casing drains. 

The 2-inch process l i ne to the Processed Water Storage Tanks contains a 
low point drain. 

P•ge 13 
Rev. C 



H72·SDS01 

3."6 REFILLING 

Prior to refi l l ing the preselected tank, the tank vent and drain system 
•ust be operable and the proper v1lve l i neup selected. V1lwe interlocks 
should 1 l so be verified. 

, 
3 . 7  INFREQUENT OPERATIONS 

Redundant transfer PUIIIPS are provided. Therefore, with one p.-p out of 
service. the other transfer pump •ay be used for pUlping oper1tions. 
This operation requires that the .onftor tank/transfer pUlp selector 
switch. SDS·KHS-11. be placed fn the proper position and the isolation 
valves located on the transfer pump suction piping be properly a l i gned. 

3 . 8  TRANSIENT OPERATIONS 

I f  a loss of power transient were to occur, actor operated Isolation / 
valves SDS-V002A and SDS·V002B would fail as·fs. Therefore, ff a loss 
of power transient were to occur while a .onitor tank is being fi l led, 
the motor operated isolation valve (SDS·V002A or SOS·V002B) associated 
with the tank being f i l led, would fail i n  the open position. ·This would 
increase the possibi l ity of overflowing the ta.lk being f i lled. However. 
loss of system power would cause the hfgh level alarm in the .. i n  control 
room to actuate on loss of power to the •onitor tank level loop. Also. 
to mitigate the effects of such a transient, tank overflov lines are 
provi ded and routed to an existin� floor drain in the fuel Hlndlfng 
Building. 

During a loss of power transient, operator action should involve •anual 
isolation of the monitor tanks. A loss of power transient would also 
i nterrupt monitor tank transfer pump operation. 

4 . 0  CASUALTY EVENTS AND RECOVERY PROCEDURES 

4 . 1  CASUALTY EVENTS 

Possible system casualty events incl ude the following: 

a .  System l eakage and rupture 

b .  High radiation level 

4 . 2  DESIGN FEATURE TO MITIGATE EFFECTS OF CASUALTY EVENTS 

Liquid retention curbing i s  provided around the tanks and pulpS to 
retain spi l l s  caused by localized system l eakage. and fl oor drains are 
provided i n  the fuel Handling Bui lding to •itigate the effects of a 
localized system rupture. 

The system has the capab i l i ty to recirculate batches to SDS tf the 
r1diation zone l imitations for the area are exceeded. . 
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4. 3 RECOVERY PROCEDURES 

Recovery from a system l eakage or rupture casualty event would involve 
i solation of the leak and/or rupture, and col lection of the spi l l .  
Recovery from a high radiation cas.alty tvent would entail recirculation 
of off-spec batches to SOS. • 

• 

5 . 0  MAINTENANCE 

5 . 1  MAINTENANCE APPROACH 

The Submerged Oemineral izer Systel Feed and Monitor Tank Systea f s  a 
temporary recovery syste� and, therefore, no aajor .aintenance program 
f s  required. 

Redundant transfer pumps , and a Otmineralized Service Water System 
tie-in for fl ushing system piping, are provided to faci l i tate aain­
tenance. 

5 . 2  CORRECTIVE MAINTENANCE 

I f  repai r  welding is done to any part or component of the syste� i t  wi l l  
b e  done i n  accordance with the procedures used for initial construction. 
The specific part or component shal l be isol ated, drained, repaired, and 
hydrotested for the required amount of ti•e and pressure. After hydrotest 
procedures have been completed, the part or component shall receive 
final flushing with deminerali zed water. 

Transfer pump corrective aaintenance sha l l  be in accordance with 
Reference 1. 2 . 40.  

5. 3 PREVtNTIVE MAINTENANCE 

Transfer pump preventive mai ntenance shall be in accordance with 
Reference 1.2. 40. 

5 . 4  INSERVICE INSPECTION 

The system has no formal ; nservice inspection program. 

Hanways are provided on each moni tor tank to provide the capabi l i ty for 
personnel access. 

6. 0 ACCEPTANCE TESTING 

Monitor tanks are shop hydrostatically tested i n  accordance with the 
requi rements of Reference 1. 2 . 7. 

System piping and valves are field hydrostatically tested in accordance 
with the requi rements of Reference 1 . 2 . 6. 

Acceptance testing shall be in �ecordance with GPUSC procedures. 
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