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RESPONSE TO N~ CQl.V~:TS m!_ THE_ SDS S1STm DESCRIPTIO~ 

m<C Comment Uo. 1 

The staff did not formally r~c~1v~ Append1ces 5. 6. and 16 . 

GPU Nuclear R~nse 

GPU Nuclear Letter No. ~~10-83-L-015~ dated August 19. 1983. wh1ch transm1tted 
the previous update stated. "The appendices •.ihtch have been modif1ed are 
included for your rev1ew. S1nce Appendices 5, 6, and 16 were not modtfted, 
they were not included 1n th~ pre~ious submittal. Those appendices are 
included in this update. 

NRC Comment No. 2 

In Section 1.6.2.5. p. 26. lines 3 and 4: the words "e1ther" and "or F~ed 
Standpipe" should be deleted. 

gPU Nuclear Response 

Comment Accepted. 

NR~ Comment No. 3 

Two sets of data about activity concentrat1ons 1h SOS fee~ are found tn the 
reports. The first one is based on February 1982 samples. the htgh values r~corded 
then reflect the situation before any SOS operatton. The second one 1s based on 
April 1983 RCS samples. the rather low values measured then are the results of one 
year decontamtnation efforts of the RCS water. 

Appendix a of the System 0ASCrlption, whlch contalned the ftrst data set. :1aS been 
deleted; howe·;er. it 1s st1J.l refere-ed to in the document <p. 10. Section 2). Our 
op1nion 1s that Appendix 8 should not be deleted but completed w1th the second data 
set about RCS water and w1th recent ·:alues about Reactor 8ulld1ng decon water. 

Appendix 8 has been revtsed and 1s tncluded 1n thts update. It contatns the 
radionucl1de concentrations of: a) Reactor Coolant Syst~m water processed tn 
February 198~ as compared to February 1981. and b) Reactor Butldtng Sump water 
processed in July 1983 as compared to September 1980. 

NRC Comment No. 4 

In regard to the IIF level control system. Append1x 2 of the TER. Chapt~r 6, 
Sect1on 6.2.1 <page 38) and Append1x 17 of the System Descrtptton. Sectton 4 .2 .1. 
descrtbe swttch fatlure analysts and cont1ngenc1es. Jncluding any mtttgatton plans 
about Reactor Coolant System overflow 1n the Rnactor Butldtng. 

GPU Nucle~r_Eesponse 

Sectton 4.2.1 of Appendix 17 has been revised to 1nd1cate that Valve MU V9. 
wh1ch controls the flow rate to the IIF. may be manually controll~d. Also, 
when 1n1tially fllllng the rtF. the water level ulll be vtsually monltot·ed to 
prevent overftll1ng of the IIF . 

Document IO 002 4A 
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1.1 System FunctJons 

The Submerg·1 Oemineralizer System <SOS> Is a tempo•ary liquid radwaste 

processing system designed to reconcentrate the fission products 

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

Coolant System, reducing the fission product levels to a level 

acceptable for final treatment through the Eplcor II System. To 

accomplish this decontamination process. the SOS has been designed to 

perform the following basic functions: 

a> To decontaminate. by demineralization. the contaminated waters 

contained in the Reactor Containment Building and the Reactor 

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

through Eoicor r;. 

b) To transfer the decontaminated waste water from the Submerged 

Deminera l ization Syste~ to the Epicor II System or recycle back 

to the RCS Manifold for further processing to further reduce 

radionucllde concentrations In the water. 

c> To provide a location in the spent fuel pool for temporary 

storage of the spent high artlvlty ion exchange vessels to ta~e 

advantage of the shielding provided by the pool water . 

• 
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d) To provide for the underwater loading of the spent vessels into 

their transoort casks and the preparation for shtpment of these 

casks. 

e> To provide the capability to control. monitor and treat gaseous 

effluents prior to release to the atmosphere to meet the imposed 

requirements of Append ix B of the TMI-2 Interim Recovery 

Technical Specifications . 

f> To provide for the Installation. testing, ooeratlon. and 

maintenance of the Submerged Demineralization System in 

compliance with "as low as reasonably achievable" radiation dvses 

to personne 1 • 

g> To process the radioactive ly contaminated waters independent from 

the operation of TMI Unit 1. 

Decontamination and decommissioning of the SDS w\11 be treated in a 

separate document . 

1.2 References 

1.2.1 ~cor II System Description 

1 2. I. 1 

1.2 . 1.2 

B&R Dwg . ~1-006 

B&R Dwg. M-013 
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1.2.1.3 

1.2.1.4 

B~R Dwg. M-015 

Bt.R Owg. M-208 

1.2.2 Radwaste Disoosal System Description 

1. 2. 3. 1 

1.2. 3. 2 

Reactor Coclant Liquid System Description 

Miscellaneous Liquids .System Description 

1.2.3 SDS Technical Evaluation Reoort 

1.2.4 SDS Design Criteria 

1.2.5 50S Process Control Proorams 

I .2.6 Reference Drawinqj 

Burns & Roe Drawing 2076 Chem-Nuc 1 ear Dwg. 

Burns ?, Roe Drawing 2027 Chem-Nuc1ear Dwg. 

Burns & Roe Drawing 2045 ( hem-Nuclear Dwg. 

Burns & Roe Drawing E-032 Chem-Nuclear Owg. 

Burns & Roe Dwg. 2007 St)t 2 cf 2 Chem-Nuclear Dwg. 

Burns & Roe Owg . 2012 Sht 2 of 2 (hem-Nuclear Owg. 

Bur'ls l. Roe Dwg. 2014 Sht 2 of 3 Chem-Nuclear Dwg. 

Burns & Roe Dwg. 2026 Chem-Nuclear Dwg. 

Burns & Roe Dwg. M043 Chem-Nuclear Dwg. 

Burns & Roe Dwg. M323 Chem-Nuclear Dwg . 

- 3 -

527-D-A-5001 

527-D-A-5002 

5~7-0-A-5004 

527-D-A-5006 

527-D-A-5009 

527-0-A-5011 

527-D-A-5013 

527-0-L-5026 

527-D-L-5027 

527-D-L-5031 
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Bechtel Dwg. 2-M74-SDS01 Chem-Nuclea .. Dwg. 527-D-L-5032 

Bechtel Dwg . 2-M74-PW01 :hem-Nuclear Dwg . 527-0-L-5033 

GPUSC Drawing ZR-950-21-001 Chem-Nuclear Dwg. 527-D-L-5034 

GPUSC Drawing 2E-950-02-001 

GPU Nuclear, Recovery Support Engr . Dwg. RSE-027 

1.3 Summary Description of the System 

The Submerged Demine ral izer System <SDS> Is a temporary liquid radwaste 

processing system located in the TMI-2. "6" Spent Fuel Poo l and the 

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

designed to reconcentrate the fission products contained In the Reactor 

Containment Building Sump and the Reactor Coolant System by the process 

of ion exchange. 

The Submerqed Deml1erali:er System utilizes a number of other sys tPms 

to perform I t~ various functi ons . The se include: 

I> The Reactor Building Basement Jet Pumo System <SWS-?-1> as 

described in Appendi~ 12: 

2> The Reactor Coolant Bleed Tanks and Installed plant piping as 

depleted and descr i bed in Reference 1.2 . 2. 

3> The Epicor - II System as described in Epicor II System Descript ion 

as a polishing and sodium removal ~ ub system; and 

- 4 -



4> The Processed Water Storage Tank System 

5> The Spent ruel Cool ing System pieing. 

6> The miscellaneous Waste Hold-up Tank ~nd associated piping. 

7> Fuel Handling Building HVAC, Electrical, and Instrument Air 

Systems 

The Reactor Building Basement Jet Pump System <SHS-P-i> will be 

utilized as the primary means of delivering water from the Reactor 

Building Sump via penetration 626. through the SOS prefilter and final 

filter to the SOS ion exchange trains . 

The pump is operated from the control panel <CN-PNL-1> which ls located 

on the SDS cask support platform spannii1g the "B" spent fuel pool . 

This panel Is located in close provlmity to the SDS Filter Manifold 

which contains the valve> for operation of the filter system and the 

pressure and differential pressure instrumentation which provide an 

Indication of flow from the Reactor Building 63sement let pumo and th~ 

mechanical condition of the filters . 

SOS process flow Is filtered prior to processing through the ion 

exchange trains. The puroose of the filters is for removal of gross 

size particles fr~m the process stream to prevent plugging of the lon 

exchange beds. 

- 5 - 1)488 X 



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

zeolite truin "2" or both trains simultaneously . Our present plans are 

to process through one train at a time duriug sumo water ana RCS 

processing operations, and through both trains simultaneously during 

IIF processing . Process sampling capability 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 directed 

Into a common line which directs the flow to either "cation" sand 

filter "A" or "cation" sand filter "6". This feature allows the final 

vessel to be removed from operation by switching to the standby vessel 

without shutting the system down for change out. if desired . 

The ion exchanger and filter vessels are contained In secqndary 

containment boxes located appro~lmately 15 feet below the surface of 

the pool w1ter . The containment bo,e> have slotted openings in the 

containment box lids. This feature fulfills a two-fold purpose: I> it 

allows the lids to close around the remote handling tools and 2> it 

allows pool water to flow Into the top of the containment bo~. over and 

around the liquid dlsc0~nect coup ling and out through the bottom of the 

containment box. Into a common header for transport to the pool cleanup 

ion exchangers. The effluent of the leakage containment lon e)changer s 

Is returned directly to the pool. 

) 488\ 



From the effluent of the "cation'' sand r i 1 ters the water passes through 

a 0 . 45 micron() micron absolute) filter which has been placed In the 

process stream 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 pressur~ Indicator <CN-DPI-PFOl> to 

provide Indication of particulate build up . During some phases of the 

cleanup, the post filter may be bypassed. and replaced by a sand filter 

in the cation position. 

From the effluent of the resin trap post filter or jumper, the SDS 

processed water is sent through a common header which allows It to be 

directed to either of th~ee storage tank systems . These tank systems 

are : 

1> The Reactor Coolant Bleed Tanks 

2> The Miscellaneous Waste Hold-Up Tank 

3> The Monitor Tank$ 

Fr Jm these t~nks the SDS processea water will either be recycled back 

through SDS. undergo further processing via the EPICOR II System 

located In the Chemica l Cleaning Building , or be recycled back to the 

RCS . 

The EPit:OR-II system is described separately in "EPICOR-II SYSTH1 

DESCRI >T:ON .'' The function of EPICOR-II In the SDS Process ing scenario 

is to remove sodium which Is a prerequisite to the removal of antimony 

<Sb-125> . This sodium r emo~; al will be performed in the first EPICOR-II 
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-------··- ----------

6x6 I I ner. The next EPICOR-II liner wil l be used to polish the 

remaining residual raolonucllde~ from the water. After processi ng the 

SOS, the EPICOR II effluent is samp'ed prior to being pu~ped to the 

Processed Water Storage Tanks ~two 500. 000 gallon tan~s> and retained 

for future disposition. 

The Submerged Deminerallzer System contains. as an integral pa r t of the 

System, an MSA off gas unit. This unit consists of a 1000 cfm blowe r 

taking suction through a roughing filter. two HEPA filte rs ana a 

charcoal absorber filter . The off gas system also contains an off ga: 

separator tank with a demlster for the removal of entrained m~1sture in 

the off gas stream prior to treatment by the off gas unit. 

The off gas separator tank is a 590 gall n tank located in the Uni t 2 

"B" spent ft•el pool surge chamber. The off gas separator tan~ is piped 

to a stanu pipe, also located in the surge chamoer, which contains the 

off gas bottoms sump oump C527-G-02>. Moisture from 1ari ous 

operational functions performed during system ooerations. i.e .. vessel 

filling operations. dewatering operations. samoling operations. l ea~agr 

collection from the manifold boxes. and water removed by tt'le lntegnl 

demlster Is collected in the tan~ with tan~ level indication dlsplayea 

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

tank level and by operator action transfers the collected wate r to the 

RCS Manifold . The of f ga s sys tem oischarges into the fuel hanoling 

building HVAC System. 

- n - J4 ~8 · 



Included in the system i~stallatlon 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 for either storing processed water to be used 

In flushing of the system prior to vessel change out or for storing SDS 

Proc~ssed Water. The monitor tanks system includes pumps <SDS-PlA ~ 

SDS-PlB> and level Instrumentation <SDS-LEl ~ LE3. SDS-LTl t LT3> The 

system may be operatea locally or remotely from the SDS operating area 

located on the 347'-6~ elevation of the fuel handling building. The 

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

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

this wou ld be advisable . The monitor tan~s are a~cessed from the 

effluent of the resin filter by installed valvlng. The Monitor Tank 

System Is further e~plained in the Monitor T~ !·~ System Descripti on. 

Appendix 14 of this document . 

1.4 System Performance _Characte~istics 

The basic water processing strategy utilizing SDS for ~he 

decontamination of the Reactor Building Sump Water <625.000 gallons> 

the Reactor Coolant System <90.000 gallons> and water accumulatec In 

RCBT's or MHHT Incorporates the SDS In combination with EPICOR II. The 

clean-up or reconcentration of fission products is accomplished by 

demineralization and is enhanced by filtration of gross size 

particulate matter ir the SDS filtration sub system . Filtration is 

considered necessary for protection of the ion exchange beds. 

- 9 -



Water Is delivered to the prefilter and final filter at a flow rate of 

5 to 30 gpm, 70° to 90°F, and then into the SDS ion excnange trains. 

The expected radtonuclide concentrations contained in the Reactor 

Building sump water and the Reactor Coolant System are represented in 

Appendix 8. 

The actual demineralization proces s would begin in the first zeolite 

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

divided into two <2> parallel trains containing three <3> vesse ls In 

series. Either train may be operated individually or ooth trains 

simultaneously. The residence time necessary for prooer ion e\change 

In the zeolite media dictate s a nom1nal flow rate of 5 gpm oer train in 

this section. For protection of downstream EPICOR II organ ic ion 

exchange media. the process fluid temperature is l"mited to l25°F. 

To accomplish these goals. we intend to use a homogeneous mi~ture of 

lonslv IE-96 and Linde A zeolite in a ll three SDS liners. Ionsiu IE-96 

Is the designation for IE-95 zeolite in the sodium form. In this form 

it has a high capacity and select;vity for Cs. ano will provide for 

some removal of Sr . Li nd~ A has a high caoaci!y and selectivity fo,· 

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

most of the cesium and strontium in the first i n-line vessel. The 

exact percentage mi Kture of these two types of zeolite will va11 a~ 

Influent concentrations change. It is anticipated that the first 

- 10 -



vessel can be loaded to about 60 .000 curies Cs. and about 6,000 curies 

Sr. The r~maining two vessels ~ill contain any breakthrough and 

further polish the water . 

An administrative limit of 60.000 curies of cesium. based on the DOE 

task force recommendation has been placed on. the zeolite liners. 

strontium will b~ limited to 6.000 curies per liner. or Sr effluent of 

less than 1 uCi/ml. 

Downstream of the zeolite el(changer vec;sels are the "cation" sand 

filters. This section of the s;stem is divided into (2) parallel 

trains containing one <1> vessel each. The design mode of operation Is 

to use one "cation" sand filter at a time with the other being an 

Installed spare. 

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

a decontamination factor can be e"<pected. Basically, this amounts to 

Influent and effluent samoles at each ion e~changer vessel . The 

projected radlonuclide conce~trations at each sample point are 

specified In the SOS TER . 
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The EPICOR II system will be utilized as a polishing unit and for the 

removal of sodium whtch i s key to the removal of trace quant\tles of 

ruthenium, recalcitrant species of cesiuhl and strontium and primarily 

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

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

utilization factor of 804 and less than 104 sodium breakthrough. The 

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

monitoring station to attempt tc limit EPICOR II liner radionuclioe 

concentrations to permit EP!COR II liners to be buried in shallow land 

burial facilities without solidification. The processing logic plan 

which depicts the decision mak ing logic is shown in Figure 2. Table 

shows the various vessels. their sizes. functi on. projected e (changer 

media. and number of liners e'pected to be generated . 

1. 5 Sys tern Arrangeme'l!_ and Inte rfaces 

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

Handling 6ulldlng . The maJority of the sys~em components are ·ocateo 

within the ''6" 3pent fuel pool which will be flooded witn water to 

afford radiation shielding for submerged components . Most components 

that are not submerged are shieldeo with lead. steel and/cr concrete as 

necessary . . The SOS t-1onitor Tan~s are located in the model room <El. 

305') . 
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1.5.1 "B" Spent Fuel Pool 50S Components 

The Unit II "8" Spent Fuel Pool is directly north of and connected to 

the "A" spent fuel. The "B" Spent Fuel Pool is appro)(lmately 24 feet 

wide. 32 feet 6 Inches long. and 41 feet 6 Inches deep. 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 side i ') 

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 43' 6" 

deep. On the east s 1de of the cas~ pit is the surge chamber which is 

10 feet wide, 10 feet long. and li feet deep. The surge chamber is 

connected to the cask olt by underwater piping. 

The SOS cask. support platform is located at the e)(treme 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 submeqed 

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

manifold. the filter manifold. the SOS effluent post-filter <not 

currently used- replaced by "cation" sand filter> and the CN-PNL-1 

control panel . The RCS clean-up man i rold is located on the southeast 

corner of the cask suoport platform. All 1 iquid proceso; piping 

interconnecting 'lith the SOS feed system enters or exits the "B" pool 

under the ca>k support platform at the east end of the RCS clean-up 

manifold . Under the RCS clean-uo manifold the piping t raverses the air 

space between the cask support platform and the water In a lead filled 

annulus called the RCS pipe chase. The ploing eAits the pipe chase 
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underwater and travels to the various underwater components. At each 

place where the piping 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 JS located on the north side of the cask support 

platform midway between the east and we st pool sides . The filter 

manifold provides the valving and instrumentation for the prefilter and 

final filter located just north of the filter~ i fold, underwater in 

the filter support rack. 

Immediately west of the filter manifold Is the post-filter unit whi'h 

filters SDS "cation " sand filter effluent prior to transfer to 

processing by EPICOR II ana/or storage. if not jumpered out of service. 

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

Directly west of the post-filter. off of the cask support. olat form. 

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

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

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

glove box has glove port~ on the we st side. 

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

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

of the high rad filter glove box and west of the CN-PNL-1 control panel . 
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The remainder of the area in the "8" spent fuel pool proper, north of 

the casK support platform contains the majority of the submerged 

com~onents of the processing trains and the underwater stcrage rac~s 

for depleted !on 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 

stream !on exchanger support rack, the pool clean-up ion exchanger 

rack, and the storage racks. 

As mentioned previ ously, the filter support rack is located immediately 

north of t~e cask support platform midway between the east and west 

pool sides. Running along the east side 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 

paralle l trains of three each zeolite vessels and the two parallel 

"cation" $and filters . 

Just south of the north edge of the pool. midway oetween the pool 

sides. Is located the pool cleanup exchanger rack which contains two 

ion e(changer 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 

decoupllng vessels are provided for changeout operations. Each rack 

has Its own underwater lighting. Underwater storage for sixty <60> 
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spent vessels Is as follows : 1> the main storage rae~ runs along the 

west side of the oool between the caslc support platforr.1 and the nor th 

edge of the pool . This storag~ rack has three rows eacn having e igrt 

storage locations for a total of twenty-four slots. Z> 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 lon exchanger rack> and eight locations are located on the 

pool floor In the space west of the ion exchanger supoort rack and east 

of the filter and leakage containment racks <total of 12>. 3> four 

moveable spent exchanger racks of six locat ions each can be placed on 

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

total of Items 1. 2 and 3 is sixty storage spaces. Eig~t addi ional 

storage spaces canoe provided by utilizing processing locations . 

Personnel access to the filter support rack and leakage containment 

rack operating platforms Is by moveable pe rsonn~l bri dges which spa~ 

the gap from the we st pool curo to the we st sI de of the wor~ i ng 

platforms . Access to the ion exchanger supper~ rack opera t ing platform 

Is f rom the east pool curb . 

Immediately north of the ion exchanger support r ack. the ion e•change r 

manifold Is located on the pool wall that ~ eparate s the "B'' ; pent fuel 

pool from the surge chamber. The e"<changer manifold i s divided into 

two sec tions . The east porti on is mere heavil y shielded and con ta ins 

valving and Instrumentati on fo r feed water to the first zeolite in 

either zeo lite t rain. ThP we s t two-th irds of the manifold contains all 

rema1nlng val1ing 3nd in~trumentation for the 10n exchanqe1 process 

flow contro; . 

I 
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Directly west on the same elevation Is the leakage containment pump 

which circulates poo l water through the leakage containment ion 

exchangers . The pump discharges underwater In the ch~nnel between the 

cask pit and the ''0" 
J spent fuel pool. · 

The shlpoing cask support platform sits on the floor along the south 

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

transporting spent SDS lon e~changer and filter vessels. The 

dewatering station rests on the east side of the shipping cask ~upport 

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

surge chamber . Personnel access to the dewatering station operat1ng 

olatr0rm is fr om thP east side. The yoke hanger assembly s1ts on the 

curb along the north side of theca:~ pit. The lon e<chang@r handltng 

tools and the retrieval too l hang in to the cask pit from hangers 

Installed on the sou th side of the yo~e hanger assembly . 

The off-gas separator s~id is located In the surge chamber. Th is unit 

ccnslsts of the off-gas separator tan~ and thP off-gas bottoms pumo 

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

separator which seoarates the entra ined moisture from gaseous teleases 

vented t11rough the tan~. The tank communicates wl•h the off-gas 

bottoms pump ~tandpipe In which the off -ga s bottoms sump pump resides. 

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

transfers the contents of the separator tank to the RCS manifold for 

processing or transfer to storage tan~> . SDS processing component 

vents and drains are listed in Table 2. 
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The surge chamber Is covered with concrete shield blocks. a layer of 

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

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

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

glove box, 2> the Intermediate level sample glove box. 3> the beta 

monitor manifold, 4> the annunciator panel. S> the radiation monitor 

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

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

the first z~o llte vessel ln either of the processing trains . A 

provision to sample effluent from the first zeolite vessel in the hi gh 

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

feedwater passing through this vessel e~ceed lvCi/ml. The 

Intermediate level sample glove box Is uiilized to sample all ion 

exchange vessel effluents starting with the first zeolite in each 

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

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

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

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

manifold Is located between the intermediate level glove box and the 

ton exchanger manifold . This manifold monitors the process st ream at 

selected points for gross breakthrough and can indicate major activity 

trends In the process stream. 
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On the south side of the surge chamber cover are located the 

annunciator 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 Section 2.2 of this 

document. 

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

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

negative pressure on all vented SDS components and provides suction on 

the off-gas separator system. The blower exhaust Is routed via ductlng 

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

the existing Fuel Handling Building ventilation system. Of f-gas system 

influent gamma radiation .s monitored by CN-RE-VA-06 mounted on off-gas 

piping uostream of the filters. 

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

unit <P!NG-lA> continuously monitors the off-gas effluent for airborne 

radioactivity. 

A chemistry laboratory is located on tl' : floor S!JaCe immed iately north 

of the "B" spent fuel cool on the west side of the Fuel Handling 

Building . 

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

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

Fuel Hand! ing Bui !ding. north of the "B" spent fuel pool . 
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Under the floor space occupied by t~e chemistry laboratory, at the next 

lower floor level <305' elev~tion. 42' below the fuel pool operating 

level> Is located the SDS monitor tan~. system. This system consists of 

two 12,000 gallon tanks, each 8 feet in diameter and 32 feet high with 

a$soclated pumps <2> and all related piping to effect recirculation. 

sampling and transfer of the contents to storage tanks. to SDS for use 

as flush water . or as staging tanks for EPICOR II processing . 

Flushing connections are provided on all of the manifolds and glove 

boxes. Flush w1ter can be processed water or demineralized water. 

Flushing is accomplished by attaching rubber hose f rom the flushing 

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

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

flushing operation . Flush water stations and air purge stations are 

located within close pro~ 1 m l ty of all components which may requi re 

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

Hansen quick disconnent couollngs . 

1.5.2 SDS Interfaces to Other Systems 

1.5.2. 1 Electrical 

All SDS electric power Is tied into the Un it II BOP electrical 

systems at di stribution panel PDP-6A. which is located at the 

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

center 2-426 located at the 328' Elevation of the Auxiliary 

Sui lding. 
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1.5.2.2 HVAC 

1. 5.2. 3 

1. 5. 2 . 4 

1.5 .2. 5 

The SDS r~SA off-gas unit e'<haust ducting penetrates the 347 ' -6 '' 

elevation at an existing penetration . The ducting ties into 

existing Fuel Handling Building ventilation ductlng Immediately 

below that penetration at elevation 341'-2" . 

Demineralized Water 

The SOS denlneralized water header is tied Into the plant system 

at val ve 01-1-IJ-272 located under the east curb of "B" spent fuel 

pool curb . An aoditlonal check val-.e . Ct~-V-01~-357. and isolation 

~al v e. CN-V-DW-355. we re added just downstream of DW-V-272 to 

prc tect the olant dem i ne ra l iz~d water system. 

Service Air 

The service ai r tie- in to the SDS service ai r header is at the 

plant service a ir valve. SA-V-154, located adjacent to the 

demineral ized water sys tem valv~ add ressed in Section 1. 5. 3. 3. 

Instrument Air 
' 

The SOS Ins t rument a i r tie- in 1s at the plant Inst rument ol r 

valve. fA-V-175 . located on the west side of the fuel pool curb . 
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1. 5.2 .6 

1.5.2.7 

EPICOR II 

SOS effluent water can be transferred to EPICOR II from either 

the Reactor Coolant Ble.ed Tanks <RCBT~. the ~~~ scellaneous Waste 

Holdup Tank <MWHT> or the Monitor Tanks. The SDS effluent may be 

directed to any of these tanks by selecting the appropriate 

valvlng on the SOS transfer line at the 347'6" operating 

elevat\on of the Fuel Handling Building. The SOS interface to 

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

the "B" spent fuel pool. The SDS Interface to the RCBT's $ 

through a spent fuel coolir.g line connection i n 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 

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

The SDS Interfaces with the Monit6r Tanks through installed SOS 

piping downstream of Isolation Valve CN-V-PF-68. 

Processed Water Storage Tanks <PHST> 

EPICOR II effluent Is transferred to the PWSi using the EP!COR II 

transfer pump. The PWST's are tied to EPICOR II at valve 

ALC-V-006. SOS effluent can a 1 so be transferred to the PWST''s 

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

tied to the monitor tanks at valve P~l-V-39 which is located in 

the Unit I/Unlt II corridor . 
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--------------------------------------------------------~ 

1. 5.2 .8 Reactor Bul 1dl_!lg Basement Jet PuE!Q <SHS-P-1 > 

The pump currPntly In use for removal of water from the Reactor 

Building sump ties in to the RCS manifold at valve CN-V-RC-364. 

The Reactor Building Basement Jet Pump system Is described In 

Appendix 12 of this document. 

1.6 System Desiyn Requirements 

1.6. I General Design Requirements 

1.6.1.1 The design basis considers the guidance in the following 

documents: 

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

1.6.1.1.2 U.S . N.R.C. Reg. Guide 1. 140. l·tarch 1978 

1.6.1 . 1.3 U.S . N.R.C. Reg . Guide 8.8 

1.6.1 . 1.4 U.S.N .R.C. Code Guide 8.10 

1.6. 1.1 .5 U.S. Code of Fede ral Regulations 10CFR20 App. B 

1. 6. 1. 1.6 U.S. Code of Federal Regulations IOC FR50 

as Imposed by Reg . Guide 1.143 

1.6.1.1 . 7 U.S.N.R.C. Reg . Guide 1.21 June 1974 

1.6 . 1. 1.8 ANSI/ASME N45.2 . 15 

1.6 . 1. 1.9 US NRC Regulatory Guide 3.4 
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1.6.1.2 

1.6 . 1.3 

1.6.1.3 . 1 

1. 6. I . 3. 2 

1.6 . 1. 3 . 3 

1.6.1.4 

1.6.1.5 

The process shall function ~n such a manner as to limit releases 

to the environment and limit plant personne l exposures 1evel5 to 

levels which are "as low as is rea;onably a:hlevable' In 

accordance with lOCFR P~ r t 50 . IOCFR Part 20. Regul~tory Guide 

8.8 and TMI II Recovery Technical Specif icati ons. 

Capacity 

The processing rate through the filter; shall be 5 t o 30 gpm . 

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

Oth2r filters are designed for operati on wi t h up to 20 osid above 

clean filter differential pressure. 

Process flow rate is 5 gpm pe r train 10 gpm total through the 

zeolite beds and 10 gpm total thro~gh the cation vessels. 

Process flow rate is a functi c1 of residence t·ime. and can be 

varied depending on th~ choice of resin;. 

Storage capacit} of spent vessels is 60 vessels <not i ncl uding 

the processing stations>. 

The system is designed to facil i tate decontamination and 

decommissioning to the ma~imum extent pos~lble . 

SDS pressure components are cons ldered " Impor tant to Safety''. 
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1.6.2 Process Piping Design Requirements 

1.6.2.1 Piping is designed to ANSI 631 . 1 In accordance with the 

requirements of Regulatory Guide 1.143 . Welded construction has 

been utilized to the maximum extent possible with butt welding 

utilized In anticipated high radiation level areas to min1mlze 

"crud" traps. 

1 .6.2. 2 

1. 6. 2. 3 

1 . 6.2 .d 

The piping system has be·en designed for !SO psi 100°F service and 

utilizes ~chedule 40 . type 304 stainless steel pipe and fitting s. 

All Instrument tubing systems communicating with process media 

utilize type 304 we1d~d stainless steel tubing and fitting. 

Process instrumentation generally is not f i tted with isolation 

block valves as the ins trumentation is de,lgned to be maintenance 

free over the service life of the system. 

Pressure sen~ing Instruments communicating with high act ivity 

process f'ulds utilize liquid filled diaphragm Isolation devices 

with filled capillary tubes communicating with the actual 

pressure indicating device . This minimi,cs the possioility of 

contaminated fluids entering the pressure indicator. The device 

may be removed remotely for calibration or replacement. 
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1.6.2.5 

1. 6 . 2. 6 

1.6.2.7 

1.6.3 

1.6.3 .1 

Valving In the process stream is contained in enclosed . shielded 

manifold boxes which are ventilated by the Off Gas handing unit 

and have sumps which empty 1nto the Off Gas Separator Tank . 

Shielded access ports in the box are provtded for inspection and 

maintenance of the valves ·. Valves are operated remotely 

utilizing reach rods <valve handle e•tensions> which protrude 

through the shielding plugs . Process valving is of the top entry 

type to facilitate maintenance and repair. 

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

flow rate of 5 to 10 gpm . Other line sizes are ba ~ ed on service 

requirements and funct ion. 

Piping runs which are not submerged or are not contained in 

manifold box are shielded as ~ecessary to yield maxtmum exposure 

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

conducted to Insure that these limits are met . 

Ion Excnange Vessel ~Filter Vessel Requirements 

Vessels are designed. fab' icated and tested to the AS~tE Boiler 

and Pressure Ve~sel Code. Section VIII. Division 1. 1977 addendum 

through Winter '78. 
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1. 6. 3. 1. 1 

1.6.3.2 

1. 6. 3. 3 

1.6.3 .4 

1.6.3 . 5 

1. 6 .4 

1.6.4. 1 

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

Early CUNO-type filter vessels and lower activity APCO ion 

exchange vessels are designed to 150 psi. 100°F using t ype 304 

stainless steel . Subsequent filter vessels are the same design 

as zeolite ion exchange vessels. 

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

using type 316L stainless steel. 

Zeolite vessels are designed to allow ease of removal of ion 

exchange media for future disposal. 

All vessels utilize Hanson quick disconnect fitting to allow 

remote connection and disconnection. 

Moniter Tank Requirements 

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

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

2. I Components 

2.1.1 Submerged Demineralization Sys~em Pumps 

2.1.1.1 Reactor Building Basement Jet Pump <SHS-P-1) 

2.1.1.2 

See AppendiY 12 

Monitor Tank Transfer Pumps <PIA & PlB> 

These pumps are two identical. electrical. mechanical seal 

centrifugal Goulds pumps arranged in parallel . The system is 

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

\~stalled spare. The pumps provide the capability to transfe r 

processed wate r to either the RCS manifold, the influent to 

Epicor II system. the Process Hater Storage Tanks or the SDS 

flush header. In aodltlon the pump discharge can be directed 

back to the monitor tanks which a llows these contents to be 

recirculated prior to chemical analysis and sampling. The ~ump 

is rated at 50 GPM with a total dynamic head of 111 feet. 
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2.l.1.3 

---~----~----------:---------------

Pump operation is controllea by start/stop pushbuttons located 

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

control panel <SDS-LCPI> on the 347' elevation. A selector 

switch \s also installed which aligns the monitor tank transfer 

pump to a particular monitor tank to allow the system to 

automatically trio the transfer pump in the event a monitor tank 

low low level condition is experienced. 

Off Gas Separator Bottoms ~ump <CN-P-VA04> 

This pump. during normal operation, will be used to maintain the 

level in the off gas separator tank within a preset band <80" to 

18">. Pump one.ation will be controlled by an elPctrlcal 

switch . T~e separator tank 1s pumoed down by operator action. 

The pump ~perates until the tank level reaches eighteen inches. 

and the level switch de-energizes th.: pumps motor controller. 

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

separator tank well, and transfers the water to the RCS manifold 

for processing through the Submerged Oeminerallzer System or for 

transfer to other storage tanks. 

The off gas bottoms pump is a submersible centrifugal Goulds pump 

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

55 ft. head . The pump, tank. and well are located In the "B" 

spent fuel pool surge tank. 
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2.1.1.4 

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

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

panel to allow manua l operation of the pump . During norma1 

operat lon. the switch will be placed in the manual position . The 

pump is powered from the· SOS power panel <POP-6A>. 

Off Gas Blower <CN-E- VAOS> 

Submerged Deminerallzer System Components <except for the monitor 

tanks which vent olrectly to the Fuel Handling Building 

Vthtl'ation System> are maintained under a slight vacuum by the 

off ga~ blower . The blower is designed to e~haust 1000 cfm at a 

nominal differentia l pressure of 12" of water vacuum. This 

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

losses through the filters due to a dirty prefilter and dirty 

charcoal and HEPA filters of 0.5 and 2.0" of water vacuum. 

respectively. while maintaining adequate vacuum in the off gas 

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

centrifugal type with single inl et unit . Suction and discharge 

pressure gages are orovided to monitor blower performance. The 

motor is a 5 HP . • 460 vol ts. 3 phase. 50 Hz unit powerea from the 

SDS Motor Control Center. The blower Is mounted on the off gas 

unit skid which is located near the east wall of the "B" spent 

fue 1 poo 1. The blower- is centro 11 ed with s tart/s too pushbuttons 

located next to the off gas blower. The blower discharges t o the 

Fuel Handling Building HVAC system. 
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2. 1. 1. 5 Leakage Containment System Pu~ <CN-P-LC06> 

The leakage containment pump 1s designed to maintain an Inward 

flow of fuel pool water Into the leakage containment boxes which 

surround the SDS filters and demineralizers . The pump discharges 

the pool water. and any leakage from the vessel fittings. to a 

pair of parallel of ion exchanger~ and then to the fuel pool. 

The leakage containment pump is a centrifugal pump which is 

mounted on the catwalk between the "B" fuel pool and the cask 

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

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

~top/start pushbuttcns mounted on a pump control panel located 

ne~t to the pump. The pump takes suction on a common header 

containing throttle valves which. through the use of manometers 

located on the ion exchange rack operators platform whe re the 

remote reach rods are also located. allow the fl ow through each 

containment bo~ to be throttled to 10 gom per bov In use. The 

des ign total flow through the pump is 100 gpm and Is delivered as 

50 gpm per leakage containment ion exchanger . The pump develooes 

120 gpm at 55 ft . total dynamic head . 
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2.1.1.6 RCS Manifold, HI Rad Filter Manifold and High Rad Sample Glove 

Box Sump Pumps <CN-P-FL07. CN-P-SA08 ana CN-P-RC09> 

These pumps are mounted locally in the Hi Rad filter Manifold . HI 

Rad Filter Sample Glove Box and the RCS Man ifol d. They provi de 

the capability to transfer liquid waste from the sumps of these 

components to the offgas separator tank . The re~alning SDS 

component sumps, unlike those above, do not need a simil ar 

arrangement since they gravity drain to the off gas separator 

tank.. 

The sump oumps CN-P-SA08 and CN-P-RC09 ar e ident:cal ro~at ! ~q 

pumps with a capacity 'If 0. 5 gpm at 81 feet of dvnamic head Tte 

sump pump CN-P-FL07 is a magnetic dri ve 2 gear pump with a 

capacity of 0. 5 gpm at 95 psig . 

The pumps will be operated automatica lly to m~~ntai n level in 

these sumps witnln a pre set band . This is actomo 1:~hed by l e v ~ · 

switches in each sump which energizes the pump when the water 

level reaches 2 Inches and de-energizes the pump when the wate r 

Is removed . They are powered fro~ ~anel MP-CN-1 wh ich also has a 

breaker to allow them to b~ de -ene rgized manuall y. Tnese pu~ps 

must not be operated during offgas sepa rator t ank pump down. 
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2. 1.2 Sutmerged OemlneraJjzation System Tanks 

2. 1.2.1 Off Gas Separator Tank <CN-T-VA02> 

The MOisture separator tank provides the capability of removing 

large amounts of liquid from ventilation and drainage lines 

associated with the Submerged Demineralization System. Drain 

lines throughout the SDS <except for the monitor tanks. 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 lines 

from various SDS components <see Table 2> combine to join a 

~ommon h~ader. The tank i s a vertically mounted stainless steel 

tan~ located <along with the off gas bottoms pump standpipe> In 

the spent fuel pool surge tank. It is 36 inches In diameter. ten 

foot in length and has a capacity of 590 gallons. 

The separator tank is vented to the off gas header . A demister 

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

from the tank's ventilated gas~s. Th~ demister assembly has been 

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

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

down to one micron in diameter , without any visible carryover . 
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2. 1 .2 .2 

A three inch drainline runs from the bottom of the tank to the 

off gas bottoms pump standpipe lCN-U-VAOl>. The standpipe is 16 

~nches in diameter and 16 feet long. It houses the off gas 

bottoms pump <CN-P-VA04> . 

The separator tan~ has ~ Barton type level Instrument associated 

with it . The meter reads from zero percent to 100 percent full 

scale. 

Submerged Demineralization Sys_tem :~onitor Tanks <SD~-T-lA t. 

SDS-T-18> 

The Monitor Tanks are two 12.000 gallon tanks designed for 

collection and temporary storage of liquids that have been 

processed through the Submerged Demineralizer System . They have 

also been installed with the intent to uti 1 ize them as a storage 

location for SDS Flush Water . The·Monitor Tan~s along with other 

components which comprise this system are described further in 

Appendix 14 . The Monitor Tanks can be operated In the batch. 

continuous feed. or bypass mode . In the batch mode the liquids 

are stored In the tanks until an accurate sample of the tank 's 

contents are analyzed . and the disposition (based on sample 

results> of the proces sed liquid i s determined . Based on the 

sample results. the contents may be discharged to : 1> the 

processed water storage tan~s. 2i the SDS flush water suooly 

header 3} the RCS manifold or 4) to the EPICOR II System. In the 
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c>ntlnuous feed mode the tanks are used as surge tanks between 

the SOS and EPICOR II Systems . To maintain tank level 

appro)(imately constilnt. flow rate In and out of the tank is keot 

Identical . In the bypass mode the SOS Processed Water bypasses 

the Monitor Tanks by being transferred to either the Reactor 

Coolant Bleed Tanks or the t~iscellaneous Haste Holdup Tank. In 

this mode the Monitor Tanks are used only as a source of SOS 

Flush Water. 

The tanks are vertically mounted. stainless steel tanks. located 

In the northwest corner of the Fuel Handling Building Model 

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

Append!~ J, and meet the design criteria set forth In Regulatory 

Guide 1.1 43 . 

The tanks are vented directly through a vent line to the Fuel 

Handling Building Ventilation System. The Influent line to each 

tank Is eQuipped with an automatic Isolation valve. which stops 

Influent liQuid flow when the level detector, associated with the 

tank, senses a high lev~! C364">. 

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 isolation valve on high level and to stop 

the monitor tank transfer oump on low level <6") . In addition. 

these signals also feed the SOS. alarm panel to ale rt the operator 
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In the event that any of these conditions exis t . Prior to 

transferring of processed liquids s tor ~d in the monitor tan~s. 

the tank contents are recirculated using one of the two monitor 

tank transfer pumps through eductors to insure ~~~ner mixing . 

The valves and piping are set up to allow either tank .? be 

recirculated using either pump or it is possible to set up 

simultaneous, Independent recirculation .f both tanks. 

2. 1 .3 Filtration/Demineralization Units 

2. 1. 3.1 Suomerged Oemineralizer_Systen Prefilter and Fina l Filte r 

2.1.3 .1.1 

The prefilter and final filter are the first process vessels of 

the Submerged Oemineral izer System. They are used to remove 

debris and susoended solids from the untreated Padioactive Waste 

Hater . The SOS utilizes two types of prefilter and fina l filte r 

vessels. This allows for either a Cuno Cartridge or sand 

filtration media to be empl oyed. A description of each t ype is 

discussed below . 

Cuno Cartridge Prefilter 

The cuno cartridge prefilte r unit is a stainless steel . type 304, 

vessel. wi th approxi mately 10 cubic feet of volume . The vessel. 

Including the male half of the quick disconnect. is 4 feet, 5 1/2 

inches In height and 2 feet ou t side diameter. The top cf the 

vessel has four male Hansen disconnect fittings: an Inl et nozzl e , 

an outlet nozzle. a vent nozzle. and a dewate ring nozzle. 
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Hlthln the vessel is an enclosed area. constructed of 16 gage 

perforated olate . This cylindrical column constitutes the 

Initial filte ring unit of the prefilter vessel. The inlet nozzle 

consists of an ooen 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 Inlet 

Hansen quick olsconnect Is a non-check valve design to prevent 

plugging from debris In the waste water. The Inlet nozzle Is 

equipped with two baiJ check valves which prevent a rever se flow 

of water out of the vessel when the vessel Is disconnected from 

the process stream. 

Contained with in the enclosed cavity formed by the perforated 

plate is a networ~ of fifteen. 125 micron cuno filte r 

cartridges The ooening at the upper end of each filter $eals 

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 spring~ <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 consist s of a 1/2 inch 

stainless steel pipe, extending from the bottom center of the 

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

top of the vessel. It terminate s with the male half of a Hansen 
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2.1.3.1.2 

quick disconnect . The vent consists of a short nipple <with the 

male half of a Hansen quick disconnect attached to the er.d> 

welded around an opening in the top of the vessel . 

Cuno Cartridge Final Filter 

The Cuno Cartridge Final Filter Vessel shell Is Identical to the 

cuno cartridge prefilter vessel shell . It I~ a Stainless steel. 

type 304 vessel with approximatel y ten cubic feet of volume . The 

vessel. including the male half of the quick disconnects. Is 4 

feet 5 1/2 Inches In height and two feet outside diamete r. The 

to· of the tank has four male quick disconnect fittings. an Inlet 

nozzle. an outlet nozzle. a vent nozzle, and a dewatering nozzle 

Arranged within the filter are three concentric circles of 10 

micron "Cuno" filter s totaling thirty cartridges . 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" filtH against the effluent header nozzles. 

The final filter Inlet nozzle Is a short niople with the male 

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

the nipple Is welded around an opening In the top of the vessel. 

The filter vent nozzle is constructed the same as the inlet 

nozzle. 
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The outlet nozzle Is a short run of pipe extending from the 

filter effluent header. through the top of the vessel and ending 

with a male quick disconnect . The dewatering le~ Is a 1/2 inch 

pipe which run5 from the bottom center of the vessel. up throygh 

the vessel, 8 inches from the vessel centerline . The line 

penetrates the top of the vessel. and ends with a male quick 

disconnect . 

The flow path through the filter Is as follows : the water enter~ 

the vessel 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. 

Because plugging of the inlet Johnson screens occurred in the 

sand filters. all sand filters of the 304 stainless steel type 

after the Initial pair have tne spray headers modified. Th~ 

spray ring on these headers has three 0.5 Inch holes drilled on 

the top side to allow flow if the Jo~nson screens plug . 

Also a special series of 316L vessels fabricated by Buffalo Tank 

Company and APCO were procured which have specially designed 

spray heade rs to allow high flow rates . These vessels are 

Identical to other 316L zeolite ion exchanger vessels in every 

respPct except for spray header design. The spray headers In 

these vessels do not contain Johnson screens. These vessels are 

for use as sand fl lters and leakage containment :~n P<changers 

where unrestricted flows of greater than 10 GPM are required. 
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2.1.3 . 1.3 Sand Prefilter , Final Filter, and Cation Sand Fil ter 

The sand filters consist of two layers of sand contained in a 

stainless steel , type 304 vessel, identical in size to the cuno 

cartridge prefilter and final filter vessels <4 feet . 5 1/2 

Inches In height and 2 feet in diameter>. 

The vessel Is equipped wi th four nozzles on the top . Three 

no!zles terminate with the male half of ~ 1 1/2 Inch Hansen quick 

disconnect. The fourth is a tt. ree Inch fitting with a )Crewed 

pipe cap closure. The filtration media consist of 200 pounds 0f 

0.85 millimeter sand and 700 pounds of 0.45 millimeter sand in 

two separate layers. Appro~lmately 6 pounds of 2 millimeter 

borosilicate glass with a nominal boron concentrat ion of 22 

percent Is added uniformly to the sand fil l ed prot ion of tt ~ 

filter, for reactivity control. These filters remove suspended 

solids in a range of 20 to 30 microns in size. 

The Inlet nozzle Is a short run of pioe . which extends from the 

quick disconnect, down into the vessel. and emptie s into a sorai 

ring. The ring Is a I 1/2 inch pipe roll ed into a 12 inch 

diameter ring, located hori zontally near the top of the vessel. 

There are six 5/16 inch diameter hole s drill ed through the bottom 

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

diameter .. 007 inch screen cup <Johnson screen> . wh ich is we lded 

around the hole. 
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The vent nozzle is a short nipple welded around a hole In the top 

of the vessel. A three inch in diameter • . 007 inch screen cup is 

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

retaining device . 

The outlet line from the vessel serves two purposes . It is the 

normal outlet line. and It serves as a dewaterin~ leg. The 

outlet line Is a 1 1/2 inch st raight pipe which e~tends from just 

off the vessel bottom. up through the center of the vessel and 

penetrates the top of the vessel . The bottom end of the pipe Is 

enclosed within a screened area. which act as a sand retaining 

screen . 

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

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

vessel . The nipple I ~ capped with a three Inch screwed pipe cap. 

The Influent water enters thr vessel through the Inlet nozzle. 

Water sprays out Into the sand media from the spray ring holes . 

The water Is forced down through the med,a. and up th rough the 

outlet line where It leaves the ~e~sel . 

Both the prefilter. final filter. and cation sand filter. when 

Installed In the system . ul ll 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 leakage 

which might be present from the fittings associated with the 

vessel. and to provide support for the filter vessel . 

- 41 - 0488X 



2. 1. 3.2 

Pressure Instruments have been Installed In the system to monitor 

filter performance. There are pressure gages located on the 

Influent and e~fluent lines to allow the operator to monitor the 

pressure the filter Is subjected to. and the pressure drop across 

each filter . Allowable sand filter 'differential pressure is 

shown on Figure 3. 

Submerged Demineralization System Post Filter 

The post filter Is the third filtration un i t In the SOS. The 

filter Is used to remove any resin fines which escape through the 

resin retention screens contained in each ion exchanger vessel. 

It Is located at the south end of the Fuel Pool deck just east of 

the high Rad Filter Glove Bor . In the system. the post filter is 

positioned on the effluent side of the cation vesse ls. 

The post filter unit consists of a filter housing which contains 

a replaceable cartridge filter. The housing is constructed of 

3116 Inch 304 stainless steel. and is 7 inches in diameter by 25 

7/16 Inches in height and mounted on a 16 inch high support . The 

top of the housing is equipped with a lid to allow for 

Installation and replacement of the filter . Consistent with the 

remainder of the SOS system the housing is designed for 150 psig 

and 100°F. The filter is mounted Inside the housinq and Is 21 

5/16 inches in height by 6 3/4 inches in diameter . It Is 

constructed of epoxy impregnated cellulose fiber media wi th 

stainless steel supports . It Is built with a particle removal 
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----------------------------------------------------------------------------

2. 1. 3. 3 

capability of 0.45 mlcton nominal at a 984 efficiency and 3.00 

micron absolute. The filter is des 1 gned for a clean filter 

pressure droo of 12 psig at 20 GPM an~ a maximum flow rate of 150 

GPM. The filter is located within a lead shield. 

Differential pressure, flow and radiation detection 

instrumentation have been Installed In the system to monitor 

filter performance. The differential pressure gage is used to 

indicate the pressure drop across the filter, the turbine flow 

meter Is used to monitor effluent flow rate and total volume 

processed. The radiation detector Is positioned ne1t to the 

filter to monitor the radioactive loading on the filter. At a 

differential rressure of 25 pslg and/or a filter radiation level 

of 2R/hr. the filter is considered depleted and will be 

changed-out. 

The SOS post filter may be bypassed during processing operations 

and Its function assumed by a sand filter. similar to those 

previously discussed. installed In one of the cation positions. 

Leakage Containment Ion E~change Vessels 

Leakage containment ion exchange beds are contained In a standard 

vessel. identical in size to the sand filtration unit vessels. (4 

feet. 5 1/2 Inches in height and 2 feet 1;. diameter>. 
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These vessels are equipped <as are the filtration vessels> with 

four nozzles on the top. Three nozzles terminate with the male 

half of a 1 1/2 inch Hansen quick disconnect . The fourth is a 

three inch fitting with a screwed pipe cape closure. 

The inlet nozzle is a short run of pipe. which extend s 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 12 inch 

diameter ring. located horizontally near the top of the vessel . 

There are stx 5/16 Inch diameter holes drilled through the bottom 

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

diameter, .007 Inch screen cup <Johnson screen>. which Is welded 

around the hole. 

The vent nozzle is a short nipple welded· around a hole in the top 

of the vessel. A three inch in diameter .. 007 inch screen cuo i3 

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

retaining device . 

The outlet line from t 1Je vessel serves two purposes . It is the 

normal outlet line. and it serves as a dewa teri ng leg . The 

outlet line is a 1 1/2 Inch stra ight pipe which e~tend s from just 

off the vessel bottom. up through the center of the vessel and 

pe~etrates the top of the vessel . The bottom end of the pipe is 

enclosed within a screened area. which act as a sand re tai ning 

screen . 
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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 wate1 enters the vessel through the Inlet nozzl£. 

Water sprays out into the sand media from the spray ring holes. 

The water Is forced down through the media, and up through the 

outlet line where It leaves the vessel . 

The leakage containment ton exchangers will also be enclosed by a 

secondary containment. however. the containment s will not have 

covers on them like the zeolite vessel containments . They will 

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

The ion et change vessels are provided with pressure gages on the 

Influent and effluent lines . The gauges are used by the operator 

to monitor pressure drops across the ion exchange medias. Curie 

loading will be calculated from sampling results of the Influent 

and effluent samples from each vessel In the process train . 

Because flow restricti on caused by plugged Johnson Screens 

occurred in leakage containment vesse l s , the 304 stainless steel 

vessels have modified spray headers . The spray ring on these 

headers has three 0. 5 Inch holes drilled on the top s ide to allow 

flow If the Johnson Screens plug . The modified Buffalo Vessels 

addressed In Sect ion 2.1 . 3. 1. 3. also may be used as leakage 

containment vesse ls. 
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2.1. 3. 4 Zeolite Ion Exchange Vessels 

The zeolite ion exchange beds are 4 feet. 5 1/2 inc~es in height 

and 2 feet tn diameter. These vessels are high integrtty 316L 

stainless steel. de~lgned to withstand 350 psig at 400°F and have 

3/8" thick walls . 

Each of these vessels are equipped with five <S> nozzles en the 

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

fitted with the male half of a I 1/2 Inch Hansen quicK disconnect 

fitting. The other two are 3 inches <nominal pipe size) and 

closed with standard, gasketed bolt-on flanges. 

The inlet nozzle is a short nipple extending from the Hansen 

coupling into the vessel then leading to a spider-type inlet 

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

3" 00 Johnson screen, I 1/2 inches in length with . a gap size of 

C.006 inches. At the inlet to each screen a 0.32 inch dri lied 

passage assures the prooer distributing at each outlet. 

The vent nozzle is a short I 1/2 inch <NPS> nipple extending 

through the top of the vessel. A three inch diameter .. 007 inch 

screen cup Is welded around the pipe on the inside of the vesseJ 

as a resin retaining measure and the outside end is provided with 

a 1 1/2 Inch male Hansen fitting . 
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The outlet line consists of three 1 1/2 inch ,NPS> segments. two 

of these are straight stainless steel pipe segments and the third 

\is a 24 Inch long fle~ibl~ convoluted stainless steel hose 

fonnecting the pipe segments. The flexible portion allows for 

!jifferential heating of the vessel components . The bottom pipe 
I 
!segment extends from 1/8 inch from the bottom of the liner. 
I 
through an Inverted 6 inch 00 Johnson s~reen <0.007 gap> to mate 

with the hose . The screen is welded to the outlet pipe segment 

~nd the vessel head to form a sealed area and thus act as a resin 

retainer to prevent zeolite escape from the bed. 

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

vessel acces) and loading and unloading the ion exchanger 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. Stainless steel. 1/4'' fle(ible tubing is 

attached to the one blind flange for venting vessels of 

radlolysls gases during storage. A 3/4~ 00 Johnson .007 Inch 

screen cup. one Inch in length Is welded to the Inner >ide of 

each blind flange to prevent resin fines from entering the vent 

These vessels will be located (when installed In the system> In 

secondary containments that are the same as those used with the 

prefilter and final filter. The leakage containment pump ta~es a 

suction off the bottom of all the containments and draws any 
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leaKage from the vessel fittings along with pool water down 

through the containment to the p~mp and olscharges through the 

leaKage containment ion exchan~ers back into the pool . These 

vessels are located along the east wall of the "B" fuel pool. 

2.1.4 Manifold Containments 

2 .1.4.1 HI Rad Filter Manifold Containment 

A majority o~ the valves. instruments. and piping runs, 

associated with the prefilter and final filter form the filte r 

manifold which is housed in a shielded. ventilated containment. 

This wanifold Is located on the cask support platform at the 

south end of the "B" fue 1 poe 1. 

The containment Is 3 feet. 6 inches wide. 6 feet 10 Inches long 

and foot 10 inches deep. It Is constructed f,·om 3/16 inch 

thick stainless steel plates and frames . Shielding is provided 

on the outside of the containment. on the top and sides. The 

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

collected fluids wi ll energize CN-LE-FL06. activate the local 

alarm and Initiate sump pump 527-G-07. which pumps the water to 

the off gas separator tank. The containment box is ventilated 

and maintained at a negative pressure by the SDS Off Gas Sys tem. 

The intake and exhaust connections are 2 inch lines located at 

opposite sides of tne containment box. Access ports are provided 

in manifold containments for maintenance of the valves and 
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2. 1.4.2 

Instruments and are shielded with lead blocks. Valve operation 

will be performed using reach roos which protrude through the top 

shield. All reach rods for manifold containments utilize lead 

collars under the lead block which cover the six Inch diameter 

access holes. ihis feature orevents streaming at the valve stems. 

Ion Exchange Manifold Containment 

lhe ion exchange manifold containment houses valves, piping, and 

Instruments associated with the ion exchange process train. The 

manifold is located on the walkway between the "8" fuel pool, and 

the "8" spent fuel pool surge tank . 

The containment Is 13 feet 3 Inches long, 3 feet 6 Inches wid~ 

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

stainless steel plating and relnfofced with stainless steel 

supports. 

The containment Is divided Into two sections, a high level 

section and a low level ;ectlon. Piping funs and associated 

equipment, subjected to waste which has not been processed 

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

- 49 - 0488X 



2. 1. 4. 3 

The south end of the containment box has an externdl shielded 

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

the water surface and is partially submerged underwater. With 

the exception of sampling and flushing lines. pip ing ente rs the 

containment underwater <Into this dropoff > for shielding 

considerations. 

A on~ inch thick carbon steel plate covers the low level area and 

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

The sides and top of the containment are shielded with lead 

according to the radiation levels estimated to exist. 

The containment ls ventilated a~d maintained at a negati ve 

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

drains to the moisture separator tank . The air intake nozzle is 

located In the low level end ; a~d the exhaust is in the high 

level end of the manifold . 

Reactor Coolant System Cl~anup t-lanlfold 

The RCS cleanup manifold was developed ~~order to establ ish 

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

the Reactor Coolant System via the reactor coolant bleed tanks . 

The RCS cleanup man ifold Is located on the south-east corner of 

the SDS cask support platform. 
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The RCS cleanup manifold Is four feet wide, four feet long and 

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

negative pressure by the SDS Off Gas System. and sump liquid 

accumulations are oum~eo to the offgas separator tank by an 

automatic level controlled sump pump. The manifold Is shielded 

and the valves are operated from outside of the containment using 

reach rods. Valve and instrument access holes and reach rod 

shielding Is accomplished using the techniques described for the 

other manifolds. 

2. 1. 5 Off Gas and Liquid Separation System 

2.1.5.1 Off Gas Heater 

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

humidity of the gases to insure proper operation of the 

prefilter. HEPA filters ? ' d charcoal adsorption bed. 

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

automatically to control the air temperature downstream of the 

heater at 122°F by means of a temperature element sensor. This 

temperature element sensor also supplies the signal which 

activates a high temperature alarm which alerts the operator in 

the event heater effluent air temperature reaches 200°F . To 

further protect the heater the u·n it is a 1 so equl pped with both ;_.n 
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2 . I . 5.2 

Auto and Manual Reset heater effluent high temperature cutout 

which interrupts power automatically to the heater at 285 ~ 15°F 

and 320! 15°F, respectively . 

Temperature element sensors are also installed on the off gas 

unit at the heater influent and charcoal adsorber effluent. 

These indications allow the operator to monitor the heater 

performance relative to maintaining relative humidity less than 

70t leaving the adsorber stage. A temperature rise in excess of 

ll°F ensures that this condition is present even if air enter ing 

the unit Is at lOOt relative humidity . A flow Ind icator , also 

mounted on the heater influent line. allows the operator to 

verify that air flow between 650 to 1000 CFH Is oresent for 

heater operation. 

An Interlock is installed In the heater control1er whic h prevents 

heater operation if the off gas blower circuitry i s deene rglzed . 

Off Gas System Filters 

Exhaust gases, from components ventilated by the Vent and Drain 

System, will pass through four filters in the off ga s System · 

before being exhausted to the plant vent stack. The four filte r s 

co1sist of a roughing filter, two HEPA filte r s. and a charcoal 

adsorber . 
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All four filters are equipped with differential pressure 

detectors. These Instruments allow the operator to monitor 

filter loading. and determine when a filter needs replacing due 

to crud buildup. Test connections are also provi ded on the 

influent and effluent side of each filter . The HEPA and charcoal 

filters wi ll be DOP and Freon tested, respectively, after the off 

gas filtering units are installed In the SDS. These filter types 

will be retested when replaced . Testing Is performed in 

accordance with Regulatory G~ide 1.1 40 . 

The roughing filter Is a waterproof, fiberglass type filter. 

compatible with the air stream. The filter is designed to 

withstand a pressure droo of 8 inches W.G .. either new. wet or 

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

differential pressure of 0 .5 Inches H.G. or a radiation level of 

100 mR/hr at contact with the filter housing, the filter will be , 
replaced. 

There are two HEPA filters Installed In the off gas unit designed 

to be 99 .97 percent effic ient for particles down to 0 . 3 microns 

in size . The filters are 24 Inches by 24 inches square and 11 

1/2 inches deep. The filter medium Is principally inorganic 

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

differential pressure of 2 Inch W.G . or a radiation level of 100 

mR/nr at contact with the filter housing, the filter will be 
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2 .1. 5.3 

replaced. The system also utilizes a charcoal adsorber bed for 

the removal of radioactive iodine. This adsorber filter has the 

same replacement requirements as those of the HEPA filters 

Stored Vessel Venti~Manifold 

A venting manifold Is provided for exhausting gases generated in 

the stored ion exchange vessels after these vessels have been 

dewatered. This manifold consists of a I" diameter stainless 

steel pipe approximate ly 26' long containtng 60-3/8" nipples. 

with caps, on 4" centers. rt ts located above the srent vessel 

storage raCK$ on the west side of fuel pool "B". level with the 

floor elevat ion. running north ar-j south. On the south end of 

the manifold It ties Into a 2" diameter stainless steel pipe 

<L527-80-2> which connects to the off-gas filtration unit. The 

north end of the manifold contains a Dollinger Air Filter which 

provides an air sweep for the p. evention of gas bu ld-uo in ~he 

venting manifold. The vessels are connected to the manifold by a 

1/4" diameter flexible stainless steel hose 25'-6" long . 

Provisions are also made for connecting a non-dewatered vessel 

into the manifold. This is accomplished by inserting a 0-400 osi 

pressure gauge and ball valve on the vent manifold nipole and 

then connecting the vessel vent line to the gauge . 
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2.1 . 6 Major System Valves 

2.1.6.1 Submerged Ion Exchange Manifold Influent Automatic Isolation 

Valve CCN-V-IX24> 

The automatic Isolation valve Is a 1 1/2 inch solenoid operated 

ball valve. It Is located In the high activity area of the 

submerged !on exchange manifold containment, at the north end of 

the "B" fue 1 poo 1. 

The 1alve lncoroorates an automatic shutdown function to preclude 

the consequences of adverse conditions from occurlng which might 

damage equipment and/or cause Injury to personnel. Feed 

Isolation Valve <CN-V-IX-24> Is controlled from 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 signal Is not present. Trip signals from Off-Gas Header 

Influent Pressure High High Switch <CN-PISH-VA28>. IX Manifold 

Effluent In Line Radiation High <CN-RSH-IX04>, or Leakage 

Containment System Influent Radiation High <CN-RSH-LCOS> 

deenergize CN-UY-IX24, and IX Manifold General Area Radiation 

High <CN-RAH-lX03> deenergize s CN-UY-IX24 on an adjustable 5 to 

50 second t\me delay . Instantaneous closure Is affected by 

placing the "Auto-Trio" selector switch In the "Trip" positi on. 

or upon loss of power to either RP-1 or the soleno d valve or 

upon loss of ai r to the solenoid valve. 
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2. 1. 6. 2 

2. 1. 7 

Monitoring TanK fill IJolatlon Valves 

The Monitor Tank. fill isolation valves. SOS-IJ-002A and 

SOS-V-0026, are designed to automatically isolate the monitoring 

tanks if the tanks are filled above a pre-s~ t level. 

Dewatering Station 

The dewatering station is located in the cask pit at the north 

end of the Unit 2 Spent Fuel Pool. It consists of two 

containment boxes positioned underwater, one for filter vessels 

and one for ion excr.ange vessels, along with associated piping, 

valves and tnstrumentlo11. Shielding 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. The dewatering 

containment boxes are not connected to the leakage containment 

system. 

Th~ purpose of the dewatering station Is to dewater filter and 

ion-exchange vessels by the us e of air or nitrogen in preparat ion 

for shipment . 

The dewatering process involves passing a constant air or 

nitrogen flow through the spent vessel for a fixed amount of 

time . When nitrogen is used as a dewatering gas. the nitrogen is 

suppl ied by a 200 ftl. 2200 psig bottle . To oreclude 

overpre!surization of the system the nitrogen supply is connec ted 
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to the dewatering station through special piping equipped with a 

re 11 ef v·a 1 ve. 

The spent filter and ion-exchange vessels can be dewatered prior 

to storage in Spent Fuel Pool "B" or shipment to interim storage 

e 1 sewhere on Three Mile Is I and . l~hen it is decided to move the 

vessels from the Spent Fuel Pool "B'', they will be dewatered and 

then loaded underwater into an appropriate shipping cask prior to 

removal. 

Also see Appendix 16, Liner Recombiner and Vacuum Outgassing 

System. 

2. 1.8 Remote Ooerating and Hanipulatlng Tools 

2.1.8.1 · Hansen Connect/Disconnect Tools 

The Hansen Connect/Disconnect tools are fabricated from stainless 

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

Containment and Dewatering Station rac~s. 

Operation is achieved by a mechanism tha t disengages a I 1/2" 

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

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

Each vessel has three <3> nozzle s associated with SDS operation: 

inlet, outlet and vent. and each nozzle has a separate tool to 

connect the appropriate hose to the corresponding vessel nozzle. 
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2 .1.8.2 

2. 1. 8. 2. l 

The coupling operation·is performed from approx imately twenty 

<20> feet away from the vessel from the operators work platform 

located at each station. The platforms are located approximatel y 

<2> two feet above the pool water level . A quarte r ton electr ic 

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

lowering the tools into position . 

These tools provide the means of remotely coupling and uncoupling 

filter and exchanger vesse l connections while keeping radiation 

exposure to the ope rator to a minimum . 

The Dewatering Stat ion utilizes two <2> tools per vessel, an 

inlet air connecti on and an outlet connection that direc ts 

effluent to the off gas separator tank . 

Exchanger and Filte r Vessel Lifting and Positioning Tools 

Unspent Vessel Too l: The un'iper.t vessel lifting tool is 

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

which pivot and are attached to a lifting shaft. The hoo"s are 

aligned wi th the vessel by a guide arm t~at fits into a notch in 

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

positio~ the vessel properiy in the containment box. These arms 

have guides of two different sizes that mate witn slots of 

corresponding s ize s i~ the conta inmen t bc~es and ~torage racks, 

to insure correc t orientation of the vessel nozzles when placed 

In a containment bo~; additionally the fool and Fuel Pool deck 

are mar~ed ~ ith arro~s which a•e ~ositloned !n the same dlrect•on. 
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The bottom of the containment boxes also utilize a guice assembly 

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

rotating or tipplnq after the han.dllng tool is releaseo. 

The Fuel Handling Building Overhead Crane is used to manipulate 

the lifting tool. 

The J-hooks are engaged manually into lift;ng lugs welded to the 

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

into the pool. Disengagement occurs once the vessel Is 

positioned and its weight Is released from the tool . The weight 

of the hook Itself allows the hoo~- to d1op clear of the lifting 

lug and the tool can be removed. 

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

the vessel from inadvertently disengaging the hooks if the vessel 

is accidently bumped . The locking device is unlatched manually 

from above the water surface by means of a pull cable. 

This tool is used only for loading unspent Etchanger and Filter 

"essels into containment bo"es. The manual latching requirement 

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

When not in use It Is stored In the cas~ pit on the yoke hanger 

a~sembly. 
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I 2.1.8.2.2 

2.1.8 .2 . 3 

Spent Vessp.l Tool: The spent vessel tool Is basically identical 

to the unsoent tool with the following differences: 

a> This tool is used to ~~ve spent vessels from containment box 

to containment boK, or to a storage rack. or to the 

Dewatering Statio, for dewatering, or to the Shipping Cask 

for removal from the pool . 

b> The lifting shaft Is longer to prevent inadvertent lifting 

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

shaft is long enough such that when the crane hooK Is at i ts 

top travel. the vessel will remain submerged and property 

shielded . 

c> The J-hooks are engaged and disengaged using air ooerated 

cylinders. The locking mechanism is spring loaded and must 

be unlatched manually. 

This tool is also stored in the cask oit on the yore nanger 

assembly when not in use 

Alternate Spent Vessel Tool 

Operating experience with SOS necessitated design and fabricati on 

of an alternate spent vessel lifting tool for two reasons: 1> 

lea~age containment ·1essels are not highly loaded and are removed 

from the cool for resin changeout. and 2> in the deep s torage 



location. delatching problems tended to off center some vessels 

since the storage locations. unlike the processing locations. do 

not have guide assemblies 1n the bottom . 

The original spent vessel tool could not be used to remove 

leakage containment ve~sels since It was deslnged to prevent 

lifting of highly loaded vessels from the pool and out of the 

water shielding. The original tool also centered inside the 

container cubicle and not on the vessel thus making retrieval of 

an off center vessel .mpossible. 

The alternate retrieval tool IS identical to the original tool 

except in length and the method of centering on the vessel. The 

length is shorter to allow retrieval of leakage containment ion 

e~changers and the tool has been redesign~d to center on the 

center nozzle of the ve~sels: allowing retrieval of off center 

vessels. 

Because the ves~el movement tool~ have oecome bent during use all 

vessel handling tools h3ve replaceable spool pieces at the bo•tom 

end. which when they are bent may be replaced . The bottom end of 

the tocl can also be replaced If damaged. The altPrr.~te spent 

vessel tool bottom assembly can· be removed from the short version 

and placed on the long version for handling of highly loaded 

vessels safely. 
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2.1.8.3 

2.1.8.4 

Recovery Tool 

The recovery tool Is fabricated from stainless flanged pipe 

sections which serve to allow the length of the tool to be 

altered necessary by adding or deleting 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 Hansen tool manirulation. 

There are three <3> attachments associated witn the recovery 

tool. two <2> type s of J-hooks and a flexible hose handling 

attachment . 

This tool is a general recovery tool to be used for miscellaneous 

recovery and manipulation which may arise during the course of 

operation. 

Hoveable Spent Vessel Rack Lifting Device 

The moveable spent rack lifting device is constructed from carbon 

steei with stainless steel locking pins. The pins are engaged 

and disengaged by air actuated cylinders. 

The device is manipulated using the Fuel Hanoling Building 

overhead crane and Is used to lift and position the four (4) 

moveable spent storage racu. 
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2 .1.8.5 

2. 1. 8 . 6 

2.1.8.7 

Vessel Nozzle Plugg~g Tool 

The nozzle plugging tool Is constructed of stainless steel. It 

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

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

releases and disengages from the plug . 

This tool Is manipulated using 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 . 

Vent Hose Handling Tools 

The vent hose handling tools consist of four specific tools each 

of which are twenty-four feet in length, constructed of stainless 

steel pipe and having different eng fitting . Their function Is 

to allow stored spent ion e~changer vessels vent hoses to be 

ra l sed and lowered out of Fue 1 Poo 1 "6". thus a llowl ng these 

vessels to be vented. This venting operation is necessary to 

eliminate any pressure ~ulldup inside these vessels due to 
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radiological decomposition of water held by the spent zeolite . A 

description of each tool type and their function is presented 

below: 

<a> Single J-hook Tool 

Th\s tool Is used to lift the spent ion e~changer vessel 

vent hose from its position on top of the vessel to above 

the Fuel Pool "B" water level . From this location the vent 

hose Is manually connected to the SDS vent header and the 

valve on the vent hose cycled . The tool consists of a 

stainless steel pipe with a J-hook end fitting . 

<b> Double J-hook Tool 

This tool is used to assist In guiding the vent hose In 

place on top of the spent ion exchanger vessel as it is 

lowered into Fuel Pool "B" . The tool consists of a 

stainless stee l pipe with two J-hooks each In opposi te 

direction as an end fitting. This des ign allows the ~en t 

hose to be held securely during this lower operation. 

<c> Inver ~ed Y Tool 

This tool Is used to position and hold the vent hose in 

place on top of the spent ion ex:hanger vessel as the vent 

hose is lowered Into Fuel Pool "B". The tool consists of a 

stainless steel pipe with an inverted Y end fitting. 
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<d> Retainer Clip Tool 

T~is tool is used to hold the vent hose as it is lowered 

Into Fuel Pool "B" and to cl lp the vent hose retainer clip 

on the top of the spent ion exchanger vessel . The tool 

consists of a stainless steel pipe with a threaded male end 

fitting which mates to the retainer clip on the vent hose. 

All of these tools are manipulated by the operator manually . In 

the case of the Retainer Clip Tool ;t is supported by the Fuel 

Handling Building overhead crane during the lower operation of 

the vent hose. 

2.1.9 Sampling Devices 

Sampling of the SDS process stream Is accomplished by utilizing 

three sample boxes . These devices provide central locations 

where intermediate and high level radioactive samples can be 

taken for evaluating the system performance . They are: 

1. Hi Rad Filter Sample Glove Box 

2. HI Rad Feed Sample Box 

3. Intermediate Level Sample Glove Box 

- 65 - 04fHlX 



2. 1. 9. 1 

In addition. samples can also be taktn at other SDS locations 

which handle low levels of radioactive water and. thus. do not 

require special boKes. These locat1ons are : 

1. Leakage Conta inment Pump Area. 

2. Monitor Tank Pump Area . 

Process Stream Sampling 

The process stream water is sampled at various stages of 

treatment using centralized sample boves. These sample bov 

containments are designed to be completely sealed. A negative 

pressure greater than 0.25 inches of water is maintained inside 

the sample boxes by the SDS Off-Gas ~ystem. Each sample box is 

also equipped with a differential pressure gauge ~nd a low 

differential pressure alarm. All sample bo~es are double wall 

construction with lead shot between the walls to provide 

shl~lding during sampl.ng activities. Additional lead sheet has 

been added to the exterior of each bo~ to further reduce 

occupational exposures where required. The sampling boYes and 

the locations which they monitor in the process stream are 

discussed separately below. 
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2. 1. 9. 1.1 

2.1.9 . 1.2 

HI Rad Filter Sample Glove Box 

This sample bo~ is located on the west wall at thP southwest 

corner of the "B" Fuel Pool . There are two samole 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 sampling design . Throttling of the process 

stream is reQuired using CN-V-FL-3 for the prefilter Influent 

sample and CN-V-FL-6 for the final filter effluent sample . Since 

flow doe s not CJntlnuouSlJ go through the sample line, It is 

necessary to recirculate through the lines prior to taking a 

sample . To prevent the sample bo~ sump from overflowing, a sump 

pump Is Ins talled which t ransfer s the waste water to the off gas 

separator tank . 

HI Rad Feed Sample Bo ~ 

This samole bo~ Is located on the surge tank cover at the nor th 

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

which is used to obtain influent samples to the first zeolite in 

each processing train . Provisions are also provided to allow 

samples to be taken from the first zeoli te vessel effluent in 

each processing train If activity levels of the feedwater passing 

through these vessels exceed 1 ~cl/cc . This Information 

coupled with other data is necessary for calculating the ion 

e ~ changer vessel loading a~d efficiency . Since flow does not 

continuous ly go through the sample line. it Is necessary to 
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2 .1 . 9.1 . 3 

recirculate through the lines prior to taking a sample . The sump 

in this box Is designed to gravity drain to the off-gns separator 

tank. 

Ir.termedlate Level Sample Glove Box 

This sample box is located on the surge tank cover , next to the 

beta monitor manifold, at the north end of t he "B" Fuel Pool . 

The box contains eight <8> sample points w~ich provide the 

capability to monitor Individual ion exchanger bed perf~r~an c e . 

The samples are taken from the follow ing system poi nts : 

1. Train #1 . Zeolite "A" Effluent . 

2 . Train #1, Zeolite "B .. Effluent . 

3. Train #1, leolite ucn Effluent . 

4. Train 112. ZeolIte UAU Effluent. 

5. Train H~ • ZeolitE: "B" Effluent . 

6 . Train 112. leo lite "C .. Effluent . 

7 . Trains Ill and 112. Cation Influent . 

8 Trains #1 and 112 . Cat ion Effluent . 

Flow for this sample box comes f rom a diver ter val ve in the beta 

monitor ~anifold . After placing this valve in the sample 

position . It Is neces sary to first r ecirc ulate proce ss fluid 

through the sample li ne pr ior to taki ng a samp !e . Samples are 

collected in a common. rep laceab le sample bomb . The sump in th is 

box i s des igned to gravi ty ora 1n to the off- ga s separator tanl. 
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2. 1. 9. 2 

2. 1. 9. 2 1 

Other Samollng 

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

radioactive water which thQy handled. do not employ special lead 

shielded sample boxes: althou9h the monitor tanks employ a 

special plexlglass enclosure to reduce the potential for airborne 

activity and provide shielding from beta radiation. These 

components are the .monltor tanks, which contain SDS effluent 

water. and the leakage containment system which keeps the Fuel 

Pool water from becoming contaminated. These areas are discussed 

separately bPiow. 

Leakage Containment System 

The leakage containment sample points are located on the ion 

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

the water being processed Is pool water and potential leakage 

from various SOS components. It does not require an enclosed 

manifold or special sample box. There are two sample points In 

the leakage containment system, t.1e leakage containment ion 

exchangtrs Influent and effluent. The influent sample point will 

provide an indication of component leakage and the effluent 

sample will provide an indication of contain~ent ion exchanger 

remo'lal efficiency . 
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2.1.9.2.2 

2 . 1. 9.2. 3 

Monitor Tank System 

The monitor tanks and pumps are located in the Fuel Handling 

Building Model Roorr. ·at the 305' elevation. The monitor tanks are 

sampled locally ut the discharge of the respective pump . The 

monitor tank contents are recirculated via the pumps through 

Installed eductors In each tank and then sdmpled. The sample Is 

a "grab sample" taken from a spigot. These tanks witt contain 

only SDS processed water used for flushing SOS components or as 

staging tanks for EPICOR II processing . 

Spent Vessel Gas Sampl~ 

Gas sampling of the spent ion exchange vessels Is provided by th~ 

Liner Recomblner and Vacuum Outgassing System <Appendix 16> . 

2.2 Instruments . Controls. Alarms and Protective Device~ 

2.2 . 1 Instrumentation and~ontrol~ 

Instrumen ta tion and :ontrols are located on the 347 ' 6'' elevation 

of the Unit II Fuel Handling Building evc~pt for local start 

capability for the Monitoring Tank Transfer Pumps PIA and PlB, 

local Monitor Tan~ Level Ind ica tion SDS-l l-lA and SDS-Ll-3A and 

SDS Monitor Tank Transfer Pumps Discharge Flowmeter readout. 
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Radiation monitoring is performed at the Radiation t~onltorlng 

Pane l <RMP-1> and the packaged Off Gas Radiation Monitor 

<Eberllne PING-lA>. The RMP-1 contains linear ratemeters and a 

multi-point recorder for the seven Beta detectors <C~-RE-IX04. 

-LCOS,-PM07,-PM08.-PM09,-PM10, and-PMll> and the two gamma 

detectors <CN-RE-IX03 and CN-RE-VA06> . Only channels CN-RE-IX09 

and CN-LCOS are recorded by the Multi-Point Recorder. It should 

be noted that the Beta Manifold is In ptace but has not been used 

to date or is Its use planned In the future . 

The Beta detectors are G-t~ tubes monitoring the process water 

through teflon tubing windows located In the Beta monitor 

manifold . A nylon window Is used on the suction of the 

containment water oump and nylon tubing on the exchanger manifold 

effluent . The high voltage and 12 VDC reQuired to power these 

units Is distributed through fan-out connectors In the radiation 

monitoring oanel. The pulse discriminate•· output provides a 

positive sl~ vvlt SQuare pulse for every negative Input pulse 

from the G-M tube that eYceeds the discriminator threshold 

level. The output of the pulse discriminator i s connected to the 

Input of the linear ratemeter/alarm where It is displayed as a 

count-rate. The gamma detectors consist of a G-1~ tube. 

selfcontalned high voltage power supply, pulse amplifier, low 

voltage regulator. and line driver with output to an electronic 

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

mounted on top of the radiation monitoring panel <RI~P-1). 

CN-RE-VA06 Is the off-gas detector mounted on the off-~as header 

before the off-gas heater . 
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Both channe,s are recorded on the mult i-point recorder 

<CN-RR-RR16). 

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

and noble gases Is accomplished through the packaged PING-lA 

sample system. Ambient background radiation is also measured and 

subtracted from the activity in the air measurement providing 

higher sensitivity t~ the radiation level In the process stream. 

Sample Intake goes through a filter paper on which any 

particulate Is depos i ted . then through a charcoal cartridge which 

traps the iodines. then into the gas chamber and Is exhausted 

back Into the off-gas ductlng. Local indication and recording 

are provided on the PING- lA. 

Start/Stop control for the Reactor Building Pump <SHS- P- 1> is 

located on SDS Control Panel CN-PNL-1 with stop capability on the 

local panel on the east wall of the Fuel Ha rdling Bu il ding . 

Control for pump WG-P- 1 1s also located on CN-PNL-1 with 

"Remote-Local " selector swi tch . 

The Off-Gas Bottoms Pump <CN-P-VA04). Lea~age Containment Pump 

<CN-P- LC06), and the MSA Off-Gas Blower <CN- P-VAOS> are all 

controlled from their respect ive local starte rs. 

The Off-Gas Bottoms Pump has an "Aut o/Off /On" L..ey-operatec. 

selector )witch. This pump is used in the manual position ana 

tank contents are pumpea out by operator action. 
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The MSA Off-Gas Blower and Leakage Containment pumps have simple 

"Start/Stop" push buttons. 

After filtration by the pre and final filters. the Influent water 

passes the Feed Isolation Valve <CN-V-IX24) which Is controlled 

from the Feed Shutdown System Relay Panel <RP-1> . The 

"Auto-Trip" selector switch in the "Auto" position energizes th~: 

Feed Isolation Valve Solenoid Valve <CN-UY-IX24> admitting air to 

CN-V-IX24 to open providing a trip signal Is not present . Trip 

signals from Off-Gas Header Influent Pressure High High Switch 

<C~-PISH-VA28> or IX Manifold General Area Radiation High 

<CN-RAH- IX03> deenergize CN-UY-IX24 on a 5 to 50 second time 

delay. Tr ip signals from IX Manifold Effluent in Line Radiati on 

High <CN-RSH-IX04> or Leakage Containment System Influent 

Radiation High <CN-RSH-LC05> deenerglze CN-UY-IX24 on a 5 to 50 

second time delay. Instantaneous closure is affected by placing 

the "~uto-Trip" selector switch In the "Trip" p~sition . 

Down stream of CN-V- IX24 are two <2> vortex shedding type 

flowmeters with totalizers to measure the flow into either Ion 

E~change Train. The vortex f low meters have a local readout. 

Local Pressure Instrumentation Is located throughout the process 

In areas such as the Inlet and outlet of each e<cnanger of 

filter . Many of these pressure indicators are unnecessary for 

system operation but provide ·indicati on of individual ell change r 

performance. The pressure gauges are weatherproof and l iqui d 

filled such that the process pres sure i s sensed th rough a remo te 

diaphram. 
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feed temperature is measured In the RCS cleanup manifold 

<CN-TI-RC07>. Measurement is made wi th a thermocouple with a hct 

junction welded to the feed line. The thermoco~ole is connected 

directly to the input of a digital readout temoerature 

indicator . The ind\ca~or and housing are on a support stand 

mounted on top of the manifold. 

The 505 System Is flushed using deionized or low activity 

processed water whose flow is measured through a hand held flow 

totalizer. The flow is controlled with the off-on action of 

solenoid valve CN-V-OH-339. 

The system Is started by setting the tota l gallons desi red with 

the dial on the batch register and pressing the start button . 

This will energize CN-V-OH39 allowing water to flow through the 

meter. The register will count d9wn the gallons of water t o zero 

where It will de-energize CN-V-OW-339. shutttng off water flow. 

The Leakage Containment System surrounding all of the Ion 

[,changers, Pre and Final Filters have flow orifices w it~ 

manometer readout to indicate positive flow into each containment 

from the pool water. The Leakage Containment Pump has a local 

pressure gauge on its discharge and Inlet. 
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An Off-Gas System maintains a negative pressure on the five SDS 

manifolds and three sampling glove boxes. Each manifold or glove 

box as well as the Off-Gas Header Influent has a Pressure 

Differential Indicator/Switch. Pressure differential is sensed 

through a 1/4-inch pipe nipple and 3/8-lnch 0.0. tubing connected 

to the low pressure side of a pressure differential 

indicator/switch Chlgh pressure side vented to atmosphere>. The 

sensed pressure differential is indicated on a 0 to I inch of 

water scale <O to 15 inches of water on the Off-Gas Header 

Influent>. A low pressure <high vacuum> switch actuates a local 

audible horn at .25 Inches of water for the filter. feed and RCS 

manifolds and the Hi Rad Filter Sample Glove Box. A remote alarm 

and flashing alarm window on Annunlcator Panel No. Is act~ated 

by low pressure switches at .25 inches of water for the Ion 

Exchangers and Beta Monitor Manifolds and the HI Rad Feed and 

Intermediate Sample Glove BoYes. The Off-Gas Header Influent 

Presure High Switch actuates a remote alarm and flashing alarm 

window on Annunicator Panel No. I. 

The Off-Gas Filtration unit has a 9 KW heater on the inlet sized 

to dehumidify air from lOOt to less than 704 relative humidity at 

rated flow. The heater has an on-off controller with temperature 

Indication from a thermocouple mounted near the heater. 

Protective thermodiscs de-energize the heater at 285°F and 320°F 

as does a fan Interlock. should the off-~as bl ower be secured or 

a loss of power occur. The off-gas blower is started and stopped 

through a local controller. Filter differential pressures. inlet 

and outlet temperatures. flow indication. and inlet and ou tlet 

pressure Indication are provided locally. 
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The controls and instrumentation of the SDS Mon\tor Tanks consist 

of controls for the transfer pumps and inlet valves and 

indlcat\on for tank level. pump a\scharge flow and pressure. The 

SDS Mon\tor\ng Tank Transfer Pumps PIA and PIS can be started and 

stopped locally on the 305' elevation of the Fuel Handling 

Building or remotely at the SDS Feed and Monitor Tank Panel 

<SDS-LCPl> on the 347 '6~ elevation . Run/Stop indication is 

provided both locally and remotely. A selector switch permits 

the operator to choose the correct monitor tank/transfer pump 

alignment wh ich in turn aligns the appropr iate tank's low-l evel 

switch to trip the pump. 

Pump discharge pressure Is displayed locally and on SDS-LCPl via 

a pressure transmitter . A local readout flowmeter/totalizer i; 

located on the common pump discharge. Level Indication •or T-IA 

and T-IB are readouts locally on SDS-LCP2 and remot ely on 

SDS-LCPI. 

SDS Monitor Tank Inlet Valves SOS-V002A and Bare controlled fro~ 

SDS-LCPI. The valves close automatically on a high level in 

their respective tanks. The valves can only be ooened If the 

high level alarm has cleared. 

Local presure and/or flow Indication Is provided in each of the 

three <3> sampling glove boxes. 
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2.2.2 Alarms 

All 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 

annunlcator points via a field contact . Opening of the fie ld 

contact <signaling an alarm condition> wil l remove the 120 VAC 

caus ing that point- light to flash and sound the horn . Depr ess ing 

the "Acknowledge" pu sh button will silence the horn and change 

the l ight to a steady-on condition. Closing the field contact 

(process return to normal) will turn off the light . The 

annunciator point Is then reset for another sequence . Depressing 

"Lamp Test" push button will I lluminate al l point lights . 

Annunciator Panel No. 1 Includes the following alarm point s : 

ALARH 

1 . Feea Val ve Closed 
2. E~changer Manifold Low Oiff . Pr~ ssu~ e 
3. HI Rad Samples Low Oiff. Pressure 
4. • Beta Monitor Samp le Return Low Flow 
5. Off Gas System High Pressure 
6. * Beta Monitor Manifold Low Oiff. Pressure 
7. Inter- Rad Samples Low Olff . Pressure 
8. Off Gas Filter Unit High Temperature 
9 . Off Gas Separator High level 

10 . SOS Monitor Tank T- lA Level HI/Lo 
11 . SOS Monitor Tank T-16 Level HI/Lo 
12 . Leakage Containment Pumo Low Pre ssure 

• Not in use 
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CN-OPSL - VA Otl 
CN- OPSL- VA 11 
CN-FSL-1~18 
CN-PISH-IJA28 
CN- DPSL-VAl O 
CN-DPSL-V.A09 
CN- TSH-VA04 
CN- LSH- VA03 
SDS-LSHL - 1 
SDS-LSHL-3 
CN- PSL- LC17 
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SDS Control Panel <CN-PNL-1> 

The SDS Control Panel alarms function in an identical way to 

Annunlcator Panel No. 1. SDS Control Panel C~-PNL-1 Includes the 

following alarm points : 

ALARM 

1. Pump WG-P-1 Seal Leakage 
2. Pump WG-P-1 flow Outlet Temp HI 
B, IIf Level HI 
Bz Ilf Level Lo 

Radiation Monitoring Pane l 

ACTUATED BY 

~lG-PS-1 7 
HG-TSH-15 
RC-LIS-103 
RC-LI S- . J3 

The Radiation Monitoring Panel Common Alarm <CN-RAH-I Y04> is 

located on top of the Pane l . It consists of a be ll ala rm. ala rm 

light and a silence and test pushbutton. The alarm is actuated 

when the field contacts open <deenergized state > from the 

following alarm points : 

ALAR!~ 

1. IX Manifold General Area Kad . Hi 
2. Off Gas Header Influent Rad . Hi 
3. ''A" Zeolite Beds Effluent Rad . Hi 
4. "B" Zeolite Beds Effluent Rad. Hi 
5. "C" Zeolite Beds Effluen t Rad . HI 
6. Cation Beds Influent Rad . Hi 
7. Cation Beds Effluent Rad . Hi 
8. Leakage Containment System Influent Rad . HI 
9. IX Manifold Effluent in Li ne Rad . Hi 
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( N-RSH- I <03 
CN-RSH-V ~06 
C ~ - RSH-P~l0 7 
CN-RS~ - PI·I08 
CN-RSH-PM09 
CN-RSH-PM 10 
CN-RSH-P~·:l l 
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Off Gas Sampler 

The Off Gas Sampler contains Alert and High Level Alarm and 

Normal light. The Alert and High Alarms have identical circuits 

with aajustable trip points and Inputs from the Particulate. 

Iodine and Gaseous readouts. Exceeding the trip point energizes 

the lamp on the front panel and changes the state of the alarm 

relay . Relay logic is reverslb~e 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 abov~. tne High Alarms activate a flashing light 

and sound a bell . 

The Off Gas Sampler contains the following alarm points : 

ALARM 

I. Off Cas Particulate Sample Rad. Hi 
2. Off Gas Charcoal Sampler Rad . Hi 
3. Off Gas Ion Chamber Sampler Rad. Hi 

ACTUATED BY 

CN-RSH-VA12 
C~-RSH-VA13 
C~-RSH-VAI4 

A failed alarm consisting of a NORMAL light being deenerglzed is 

actuatea when the count rate drops below one count per minute. 

The alarms are disabled during the use of the check source. 

Local Annunicator~ 

Local annun lcator s with audible horns include the following alarm 

point~ : 
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ALARM 

1. 
2. 
3. 
4. 
5. 
6. 

Filter Manifold Containment DP Lo 
HI Rad. Filter Sample Bo~ DP Lo 
RCS Manifold Containment DP Lo 
Filter Manifold Containment Sump Level Hi 
HI Rad Filter Sample G~ove Box Sump Level Hi 
RCS Manifold Contalrment Sump Level Hi 

o\C TUA TED Sf 

Cr~-OPSL-VAO l 
Cr~-DPSL-IJA02 
C~-DPSL-IJAl2 
Ct~-LS-rL06 
CN-LSH-SA07 
CN-LSH-RC09 

All field contacts are closed during normal operation and "ill 

open for alarm condition. A sensing voltage of 120 VAC Is 

applied through field contact. 

Opening of the field contact <signaling an ala rm condition> w1ll 

interrupt the 120 IJAC causing the annunicator bullse;e light to 

flash and sounding an auolble horn . Depressing ·ne 

"Sil ence/Test" pus h button wiil silence 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 

annunlcator point Is then reset for another sequence. Depressing 

the "Silence/Test" push button will illuminate the bullseye light. 

There are two ' ndependent valves.-one for each tank. located on 

the influent lines to the monitor tanks. They are I 1/2 inch 

motor operated ball valves. The actuators associat£Od with these 

valves are lnterloc~ed with the monitor tan~. le•1el transmitters . 

Position switches are provideo on each valve actuator with 

Indication on the SDS control panel . These valv~s may be opened 

simultaneously to avoid hydraulically shoc~ing th~ SOS ion 

exchangers and generating fines during mon i to1· tank. >wi tc -over . 
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Associated with the valve Is an open/close hand switch. each 

Inlet valve can be opened manually using Its associ ated hana 

switch . Closure of the valves Cdn oe accomplished manually; at 

any ti~e. using the.hand switch. ihe valves wi ll close 

automatically If the tanK level is high. 

Control Room Panel <SPC-PNL-3> 

The following IIF alarms are located on SPC-PNL-3 in the main 

control room: 

ALARI·1 

21 . I IF Leve 1 Hi 
22. IIF Level Lo 
23. Bubbler Air Supply Pressure Lo 

- (!I -

ACTUATED BY 

RC-LIS-1 03 
RC-LIS-1 0 3 
RC-PSL-1 05 
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3.0 Submerged Deminerallzer Svstem Modes of Ooeration 

3.1 Off Gas System 

3.1. 1 System Start-Up 

Prior to operating any portion of the Submerged Demineralization 

System, the Vent and Drain System comprising the Off Gas System and the 

liquid separation module must be operating. A prerequisite for the 

operation of these systems is operation of the •uel Handling Building 

HVAC system. 

3. 1.2 System Operation 

During normal operation. the off gas filtration unit is designed to 

require little operator action. The unit should be periodicall y 

checked to ensure that temperatures. flow~ and radiation levels are 

within the normal ranges . 

IncreQsing differential pressure ac russ the roughing filter. charcoal 

filter. or the HEPA filters Is an indication that the filters are 

retaining dirt and other airborne particulate . These components should 

be replaced as required to insure that flow through the ventilation 

unit is adequate . 
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The off gas moisture separator tank level should be monitored 

periodically to insure that the level control system is functioning 

properly . During initial component venting {i.e. venting of the 

prefilter and final filter>. or other operations during whlcn large 

amounts of iiquids are dumped into the Vent and Drain System. moisture 

separator tan~ level should be monitored more frequently . 

3.1.3 System Shutdown 

The purpose of the Ventilation System Is to ensure that all ventilated 

gases. from the Submerged Dem1neralizer System component~. ·are filtered 

and monitored for radiation . Shutdown of the Off Gas System will 

preclude filtration and monitoring of the air. and should not be 

performed unless dictated by other casualty/operational 

considerations. To secure the Off Gas System. secure the off gas 

blower and then place the system in a normal shutdown line-up. 

3.2 System Operation 

3.2. 1 Filter Operation Start-Up 

Prior to system operation. system operators will be required to have in 

operation the SDS Off Gas System and the Leakage Containment System. 
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The:e support systems ~ust be in operation at the onset of and 

throughout the duration of. the proces sing operation. After system 

operators have completed the line up filter the influent water. they 

will start the Reactor Bui lding Jet pump <SHS-P- 1>. or other appllcaole 

pumps. Initially, all system parameters will be continuously monitored 

unt 1l proper operation of the system has been ~erified. 
' 

3.2.2 ~ormal Operation 

The filtrat ion operation wi ll be a batch process <t he water will be 

f!lter~d and the water processed . 

System parameters will be period ical ly monitorEd while fllte ing t he 

Influent water. SDS filters will be replaced If instruments indicate 

they are expended . Changing out a filter requ ires tt.~ filtration 

operation to be secured. 

Periodic sampling wi ll be perfor med to provide an indicat ion of tne 

approximate chemical and radlonucllde loading of the filters. 

3.3 Process ing the Filtered Water 

3. 3. 1 Process~~stem Start Up 

Throughout the durat ion of the processing, the SDS Off Gas System and 

Leakage Con tainment System will be in operation . 



The ion exchange vessels ~ill 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 1nstalled in the system. the operators will 

align the system for operation. The fe~d pump will be started after 

the submerged ion e~change manifold and the transfer lines to Epicor II 

via the RCBT or MWHT are aligned for operation. 

Throttle valves will be adjusted to provide the proper flow rates 

through the system. Initial system operation will utilize one <1> 

train of !on exchangers at flow rate of 5 gpm. In some orocess!ng 

schemes this arrangement will differ. 

The system will be surveyed for Indication of leakage or radiation 

streaming on system scart ups. and during inttlal operation. 

System sampling will be conducted In accordance with approved 

proc~dures. During Initial operation data wl I l bP. recorded from all 

system tnstrumentation to establish baseline data points, ~or future 

reference and system trouble shooting. Hhen sufficient ooera ti ng 

evperience has been gained. the data points necessary to support the 

Process Control Program will be recorded each shift. 
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3.3.2 Processing System Operation 

Once the flow rate is established. the ststem functions with little 

operator action. Instrumentat·ion is prodded on the system monitoring 

panels and at various locations throughoJt the system as described in 

previous chapters to monitor system parameters. Operators will Insure 

that proper system flow rates are maintained . 

Periodic sampling <at various sample points> will be performed to 

verify bed performance and decontamination factors. 

3.3 . 3 Processing System Shutdow~ 

When it has been determined that a process deminerallzer is expended cr 

the batch completed. the operator will secure the feed oumo ana flush 

tne system with demineralized water. or p~ocessed water . 

The expended exchanger in the train. if any, is then 'remove..!. and 

stored in storage racks in the "B" Fuel Pool . ElCpandabl e plugs ue 

installed in each Hansen connector and the vessei Is connected to the 

storage vent header. 

3.4 Special Evoluti~ 

3.4,1 Cation Vessel Ch~e Out 

Replacement of a vessel located in the forth <4) exchange position can 

be performed without securing the process evoiutlon. Whe n It is 

determined a cation ves sel needs to be reclaced in the fortn bed 
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position. the sta~dby vessel Is valved into the system. The spen t 

vessel Is then Isolated. The vessel is then flushed and removed from 

the ~ystem: it is stored and a new vessel is Installed In Its place . 

3.4.2 Leakage Containment Ion Exchanger Vessel Replacement 

There are two leakage containment ion e1changers arranged In parallel 

In the ~ystem. Both ion eKchangers are In service sl~ultaneously. 

When tt Is determined that the lon e~cnangers must be replaced. The 

SDS Is shutdown and both leakage c~ntalnment vessles are replaced . 

After both vessels are rcolaced the system wil l be returned to normal 

opera ti on utilizing both vessels. 

3.4.3 Ventil at ion Fi lter ReQlpce~~n! 

When the roughing. HEPA or charcoa' filter In the off gas unit requires 

replacement. the Submerged Demineralization System will fir~t be 

shutdown. After a suitable period. the ven t ilation system wll I then be 

shutdown and the filter replaced. Hhen the bypass filter (equires 

replacement. the filte r will be valved out and changed ~ithout shutting 

down the Submerged Demineralization or ventila ti on systems. 

On loss of the SDS Off Gas System, the SDS wil l be ~hutdown and system 

components sealed un t il the off gas s y~tem is restored to service. 

Unit II Control Room notified. Appropri_ate radiation conuol 

procedures wil l be instituted. 
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3.5 Transfer of Hater from SDS to EPICOR II 

There are two major pathways available for the SDS efflue~t to be 

transferreo. 

The f\rst pathway utilizes the Reactor Coolant Bleed Holdup Tanl<s 

<I~DL-T-lA, lB. lC> as the hold-up tank.s for transfer. ing SDS effluent. 

This scheme u~es existing piping on the 347' elevation of the Fuel 

Handling Building to tran sfer water through the Spent Fuel Cooling 

System to the Radwaste Disposal System. In the Radwaste Disposal 

System, the effluent can be directed to the Reactor Coola~t Bleed 

Holdup Tank.s for eventual EPICOR II processing or for transfer to other 

locations within the plant . 

The second pathway utilizes the SDS line to the Mon!tor Tank System. 

This system Is capable of collecting and monitoring decontaminated 

liquid effluent from th~ SDS and transferring it to the EPICOR II 

System. the Processed Wate r Storage TanKs or bacK to SOS for recycle of 

the water through the system. The Moniror Tank System is also intenoeo 

to be used as a source of flush water for the SDS. 
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3.6 Staffing Levels 

3.6 . 1 System Operations 

Durtng system operation. the staffing levels will be as follows : 

1. Operattons Department One <1> Operator 

2. Chemistry Department One <1> Chemistry Technician as 

3. Radcon Department 

needed 

One <1> Health Physics Technic ian I 
as needed 

In addition. during vessel movement evolutions . a fuei handling 

building crane operator will be supplied by the Maintenance Department . 

These manpower levels are subject to change as a result of lessons 

learned from the operation of the system. 

3.6 . 2 System Outages 

Durln9 ~utages. ~~~ system will be routinely surveyed by at lea st one 

opP . ator and 011e hea tth physics technician . 
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4.0 Abnormal Ooerating Conditions and Emergency Events 

4. 1 !i'Q..es of Events Cons i aered 

Design and operating parameters of the SOS have included consideration 

of abnormal operating conditions and emergency events which might 

arise. The following are noted as situation~ which may occur: 

Abnormal Operating CQndltions 

Loss of SDS Off-Gas System 

Leakage of the SDS Into the Spent Fue' Pool 

Loss of Instrument Air 

Loss of Electric Po~er 

Emersencv :vents 

Fire 

Vessel Drop In the Spent Fuel Poo' 

Cask Drop 

Man in the Spent Fuel Pool 

4. 2 Abnormal Operating Cond itions 

4.2 . 1 Loss of SDS Off-Gas System 
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4.2 .1. 1 

4 . 2. 1 .2 

Design Criteria to Mitigate Effects 

Upon failure of the off- gas system such that flow through the 

system is lost. CN-V-IX-24 automatically closes . This act ion 

interrupts process flow through the SDS. thereby precluding 

processing operations with the off-gas system not funct ioning . 

Th\s design feature has been incorporated to enable control over 

the possible generation of airborne radionuclide part icul ate s and 

gases . 

Response 

Upon loss of the SDS Off-Gas System. the SDS ~ill be ~hut down 

and its components isolated until the off gas system is re s tored 

to service . The Unit II Control Room wi 11 be not if ied 

immediately. Any unnecessary personnel will be evacuated from 

the area until such time as Health Physic> personne~ determine 

the area is safe. Self-contained breathing apparatus or 

respirators wi l l be used by remaining essential per sonnel. 1f 

required. du ring implementation of cor~ect iv e acti on. 

4.2.2 Leakage from SDS Into the Spent Fuel Pool 
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4. 2. 2 . 1 

4 . 2.2 . 2 

Design Criteria to Mitigate Effects 

The SDS has been ~esigned to minimize the possibility of 

leakage . Metallic piping has been designed and fabricated using 

all welded construction to the maximum extent possible. Process 

components, the ion exchange vessels, are located within 

containment enclosures to restrict the spread of radioactive 

contamination within the Spent Fuel Pool in the event that a 

Hansen coupling to a vessel should leak. Radiation detector 

RE-LC-05 is provided to detect such a leak. Valve enclosures are 

drained as described 1n Table 2 to cont rol radioactive liquids 

should a valve leak occur: airborne radioactive contamlna~lon Is 

controlled by ventilating the valve enclosur~s to the off-gas 

system. Area radiation monitors will provide Indication and 

alarm of Increases In the general area radiation levels . 

Response 

If a leak In the submerged piping of the SDS Is either detected 

or suspected. the processing operations will be suspenaed . The 

Unit II Control Room will be notified immediately. ~rea 

radiation monitoring, In addition to the monitoring In place. 

will commence. Continuous air samples will be taken to determine 

the existence of Increased airborne radiation levels . Should it 

be necessary, personnel will be evacuated trom the area. 

Causative factors wi II be defined: corrective action wi II be 

planned and Implemented . 
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4.2.3 Loss of Instrument A\r 

4.2.3 . 1 Design Criter~ to Mitigate Ef!~ct~ 

Ct4-V-IX-24 automatically shuts upon loss of instrument a1r 

causing termination of the feed to SOS . 

Response 

Any loss of system air will be reported to t~e Unit II Control 

Room . Since this abnormal operating condit ion does n0· reGui~P 

immediate correct ive action. an action plan will be ce~elooed a ~ j 

Implemented to correct the causative factor . 

4.2.4 Loss of Electric Power 

4.2. -Ll DeJJ..g!l_i:riteria to Mitigate Hfe.crs 

4.2.4 .2 

Upon loss of electnc power SDS process tng will be auton." H;.;il:t 

terminated: feed pumo ooeratlon ~t i l be termlna eJ. cff- ~d . 

system operation will be term inated. CN-V-II-24 will clo~e . 

Response 

Implemert those actions that may be nec e ~ :ar y for lo~: 0t he SDS 

off-ga~ system. 
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4.3 Emergencv Events 

4.3. 1 Fire 

4.3. 1. 1 Design Criteria !O Mitigate Effects 

4 . 3 . 1.2 

Many of the SDS components remain submerged while in ooeratlon . 

Futhermore, the use of flammable substances has been minimized In 

the above-water oortion of the system. Fire fighting equipment 

is available in the SDS operating area . The probability for fi r e 

In the area of the "B" Spent Fuel Pool. the location of the SDS. 

is extremely low . 

Response 

Uoon detection of fire in the Fuel Handling Building, p•ocesslng 

operatins of the SDS will be terminated and the system shut 

down. Unnecessary per sonne l wi ll be evacuated from the area . [f 

possible. personnel in the area will fight the fire with 

available f i re fighting equlQment . The Stat ion Fi re Br i gade wi l l 

be assembled. 

4.3.2 Vessel Drop in the Spent Fuel Pool 
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4.3. 2. 1 

4.3 .2.2 

Design Criteria to Mitigate Effects 

SDS vessel handling will be done ~nly underwater . Movement of 

the vessels will occur under stringent observation of ooerators . 

Vessel handli •g too ls are of the original vendor des i gn as 

modified by GPU engineering in accordance with ANSI/ASt~E 

N45 .2. 15. Testing and periodic maintenance are performed in 

accordance with approved procedures. The SDS vessels have been 

designed with sufficient strength to discourage rupture if 

dropped within the pool . If component <vesse l or piping> damage 

were to occur. such that small amounts or ,·adioactive water ~s 

released to the Spent Fuel Pool. the pool and i ts cleanup systems 

wil l limit dispersal of radionuclides and provide cleanup 

ca')abillty for the contaminated pool wate r. Crane operators wi •I 

receive training pri or to handling the spent vessels . 

SDS processing operations will be te rmi nateo. The operator will 

Immediately notify the Unit II Con tro l Room i n the e•.ent of a 

droppeo vessel . An immediate visual inspect ion of system 

components and Instrumentation will then be made to note any 

indication of possible damage . If damage has occured to any 

system components . the operator will take corrective acti on a~ 

necessary. 
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4.3.3 ~ask Drop 

4.3.3 1 

4.3.3.2 

Cask drop analysis Is provided in the SDS TER. Section 7.5. This 

analysis yields the conclu~ion that. while the unllk~'y probability 

eAists that a cask drop could result In a significant cleanuo effort. 

the public health and safety is not compromised. 

Design Featur~s to Mitigate Effects 

Should a cask drop occur. the Fuel Handling Building Ventilation 

System will be operated to limit radionucllde dispersion to the 

atmosphere to within Technical Speclficatior limits. The cask 

handling procedures strictly limit the area above which the 

shipping casks will be handled and ensure that a casl drop will 

not damage essential plant hardware. 

SDS processing operations will be terminated. All unnecessary 

personnel will be lmmeaiately evacuated from the area in order to 

minimize personnel e~posure . Any Injured personnel will be 

removed from the area via proper emergency techniques . The Unit 

I and Unit II Conttol Rooms shal I then be notified. In addition 

to ti ·! alth Physics pet sonnel. The Contr-ol Room ·,1111 period i cally 

announce that unnecessary personnel are to remain clear of the 

accident site . Once the damage and/or dange r is assessed. 

follow-up actions will oe Initiated to recover from the effects 

of this accident. 
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4.3.4 Man in the "B" Spent Fuel Pool 

4. 3.4. 1 

4.3.4 .2 

Design Criteria to l~ltigatt Effects 

SDS operation will be performed with full-time Health Physics 

support. These personnel have rnowledge of required actions in 

the event of gross contamination of the worker due to falling in 

the Fuel Pool. Eye wash stations are available in the operating 

area. Plant showers and other services necessary to 

decontaminate wor~ers are available. 

If a man falls into the "B" Spent Fuel Pool. process ing and 

equipment handling will be stopped and the man will be retrieveo 

from the oool. Unit II Control Room and Hea l th Phys ics pe .-scnne l 

will be notified. 
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5.0 Maintenance 

5.1 Maintenance Approach 

The SDS has been designed specifically to be virtually maintenance 

free; however. some minimal maintenance requirements are expected. To 

provide ALARA radiation e~posure during maintenance all system piping. 

glove boxes and manifolds are provided with flush connections . All 

components will be flushed prior to maintenance work If necessary . 

Maintenance requ!rem~nts for the SOS can be categorized Into the 

following broad general areas : 

1 . Instrument maintenance and calibration. 

2. Pump maintenance . 

3. Valve ma·ntenance. 

4. Hansen coupling maintenance . 

5. Off gas filte r system maintenance . 

The maintenance approach for each of these areas Is described below. 

5.1 . 1 Instrument Maintenance an1 Calibration Approach 

Instrumentation calibration will be performed on a routine basis in 

accordance with the normal site calibration frequency in accordance 

with AP 1027 Preventive Maintenance . Maintenance on electronic 

portions of instrumentation outside the pressure boundary will be 
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performed In accordance with vendors manua ls as required and will 

generally present no special requiremrnts. Pres sure Indicating devices 

which communicate with the proces s fluid are of the Isolation dlaphram 

and filled cap\llary tube type and ar e located within the 1arious 

manifold boxes . These Instruments would normally not requ lrr, 

maintenance and are Intended to be replaced remotely should problems 

develop . 

5 . 1 .2 Pump Maintenance 

5. I . 2. 2 

5 . 1 . 2. 3 

The SOS .Jet pumo and off ga s bottoms su bme rged pump) are intenoed 

to be replaced rather than reoa i red . 

SOS Ma n_ifo~and Glove 801 Sump Pumps 

The manifold and gl ove bo( oumps wil l be replaced rather than 

repaired. 

~ool Clean-yp ~ystem Pump 

The pool clean-up system pump Is located in an acce~~ible area on 

the poo l curb and 1-; rot e ... pecteo to become contaminated . rlormiil 

plant maintenance prac ice~ will be utillzed s~ould reoa t r ber0m~ 

neces>ar"v . 
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5.1 .2 . 4 

5 . 1 .2. 5 

LeaKage Containment System Pump 

The leaKage containment system pump is locate I in an accessible 

area at the north end of the "B" Fuel Poo' and just west of the 

!on exchanger manifold. It Is not e~pected to become highly 

contaminated during SDS operation. Normal plant maintenance 

practices will be utilized should repair become necessary. 

Monitor Tank Transf~_ Pumps 

The monitor tank system transfer pumps are located in an 

ar.cessible area o' the model room. They are not e~pected to 

become highly contdminated as they are planned to hand!~ SDS 

flush water. Norma plant maintenance pract:ces will be utilized 

should reoair become necessary. 

5 . 1. 3 Valve Maintenance 

All Key system valves communicating with r.on tam1nated process fluid are 

located within the various manifold boxes . These valves are accessible 

through ports In th! manifold box covers. The 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 commencing 

maintenance activities . Existing generic plant maintenance procedures 

will be used where possible . Soectal procedures will be develo~ed for 

equipment whtcn is unique to the SDS . 
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5.1. 4 Hansen Cou~ Malntenanc~ 

The female Hansen couplings. which are part of the flet l bl~ noses 

connecting the system to the vessels. contain ' '0" rings wnich could 

become worn or damaged through continued use . These may be replaced 

underwater either manually or through the use of remote tools . 

E~perlence with the system will dictate frequency of replacement . 

5.2 Corrective Maintenance 

Prior to performing any malntenanc~ activit; on )05 component> 

associated with the pressure bounda ry or other contaminated port :ons. 

the ~ystem will be flushed us ing eithpr demineralized water or low 

activity processed water If nece ~ sary. The system will then u~ cra1ne~ 

and the necessary surveys and swipe samples ta~en to determ1ne the 

appropriate wor~ procedure to maintain ALARA condit ions . 

When wor~ is to be accompl i shed within the man i fo ld ho1e~. a surve f ano 

swipe samples will be ta~en In th~ bot and the bo t w1 ll be flu~ heo 11 

contamination Is detected . Photographs which were ta~P~ r f 

prior to lnsta'lation of the covers will b~ usee as r eou1r~d to 

determine work space and comoonent location . 

for removal of iso lat ion dlapflr ,tm t ype oreS) Ure tns tr ume nt :. a SDt> Cio l 

tool as described in Sect ion 1 A wil l be utilized to al low the remo te 

removal and repldcernent of the inHr ument. 
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5.~.1 Retesting Requirements 

Repairs, maintenance and system modifications which violate the 

Integrity of the pressure bounda .- y w1ll ~eou1re post-maintenance 

testing at normal operating pressure and temperature. This will be 

accomplished using low level processed water or demineralized water. 

Replacement of the off gas system HEPA or charcoal filters will reQuire 

the performance of a DOP or Freon 2 Test. respectively, to verify 

filter efficiency. in accordance with Regulatory Guide 1 .140. 

5.3 Preventive Maintenance and Inservlce Inspection 

5. 3 . 1 Preventive Maintenance 

The pool clean-up system pump wl 11 be checked to ensure that oil Is 

visible in the oil re)ervolr at regular intervals . 

Periodic surveys of the manifold boxes wi:l be performed to determi1e 

leak Integrity of valve stem oacking . This wl 11 be accomplished when 

the system is shut down for ves)el change out and can be performed by 

removing a valve access plug and taking a swipe sample of the drain 

sump. 
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5.3.2 Inservice Inspection 

Inservlce inspection consists of periodic physical Inspection of 

components. 

Valves. pumps, instrument connections, motors and other active 

components will be routinely Inspected to determine degradation and to 

spot potential problem areas. Instrument readings will be taken daily 

and compared to previous data to develop trend Information which may 

Indicate system degradation or potential problem areas . This 

Information will be evaluated by the engineering staff and corrective 

measures recommended as deemed appropriate. 
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6.0 Acceptance Testing 

The SDS testing can be subdivided \nto three general catagor\es: 

1. Construction Testl~g 

2. "Cold" Functional Testing 

3. "Hot" Fun.ctlonal Testtn9 . 

6. 1 Construction Testing 

Construction testing will consist of fluid system flushing, flow 

verification and pressure testing and continuity test ing and alarm set 

point checks of all electrical and Instrument circuits . Additionally, 

all instruments <which were purchased Initially with factory 

calibration certification> will be recalibrated. OOP and Freon 2 

testing has been performed on the off gas HEPA and charcoal filters, 

respectively In accordance with Regulatory Guide 1.140. Initial 

equipment mechanical checkout. Including vibration testing, lubrication 

checks and Initial run In have been completed . Vessels will be 

required to pass a hydrostatic test In accordance with the ASHE Boller 

and Pressure Vessel Code, Division 1. The test criteria for the HEPA 

and charcoal filters Is that they meet a 99 . 95 percent efficiency for 

removing the test media employed . 
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6.2 "Cold" Functional Testing 

The system was aligned In Its normal operating mode and filled with 

demineralized wcter . System operating procedures were proof tested 

<red lined> and baseline data was taken from system Instrumentation . 

Thfs tnformatton was compared wtth the destgn points to verify system 

pe~formance to be in accordance with the design . The system was 

requtred to perform to the design points specif1ed In this document 

<Appendix 7>. The system will be required to perform operations which 

are described In Section 3 of thts document. Set points, alarm points 

and system trtp potnts were verified. Tank level tndlcatlon was 

vertfted . Remote tool operability was demonstrated . Filter and ton 

exchanger handling operations was demonstrated . 

6.3 "Hot" Functional Testing 

The Initial operation of the system Is planned to be used as a part of 

the system testing program. The Initial processing will utilize water 

contatned tn the Reactor Coolant Bleed Tanks which is of low specific 

actlvtty This Information will allow additional data to be taken 

tncludlng surveys of pipe and tank shielding areas to determine 

potenttal "shtne" areas . Instrument readings w\11 be taken and some OF 

<decontamination factor> vertftcatton can be expected . 
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6.4 Ancillary Testing 

The following ancillary testing has also been performed both on and off 

sHe 

1. Dewatering testing of !on-exchange columns. 

2. Dewatering testing of filter vessels. 

3. Ion-exchanger column testing . 

4. Distribution header testing of ion-exchange vessels. 

5. Channeling test'1g of !on-exchange vessels. 

6. Polishing system column testing . 

7. Filter loading testing. 
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EPICOR-11 7 4 x 4 Polishing 
Backup 

Organic 0.6 Cl Cs+Sr - Oewatered Burial • <0 .6 Cu r1 es 
cs.sr 

<5 
Cation/Anion 

--------------·-----------------------------------------~---~--

• Assumes Licensing variance from 10 CFR 61 requirements 
- 112 -



TABLE 2 
SDS COMPONENT VENTS AND DRAINS 

SDS COt~PONENT VENTS TO DRAINS TO 
Ion Exchange 
Manifold Off gas Fi lters Off gas Separators 
Beta Monltor_ing -
Manifold Off gas Filters Off gas Separators 
RCS Cleanup 
Manifold Offgas FItters Off gas Separators 
High Rad F\1 ter 
SamQle Glovebox Off gas Fl 1 ters Off gas Separators 
High Rad Feed 
Sample Glovebox Off gas Fl 1 ters Off gas Separator 
Intermed1ate 
Level Sample 
Glovebox Off ga s Fi 1 ters Off gas Separator 
Ion Exchange 
Trains Off gas Separator Leakage Containment 

Final Filter Off gas F II ter Leakage Containment 

Pre F\1 ter Off gas Fi lter Leakage Conta inment 
SDS Post Fi lter Lined wi th Hercut on 
Enclosure Offgas Filter s NO DRAIN 

Com:non Vent to 
Off gas F llters/ 
Hi Rad Fll ter 
Samp le Glovebox; 

Vessel Une Oralnable 
Storage Racks To Pool Pool 
SDS Monitor Existing F. ILB . 
Tanks Exhaust Existing Bldg . Dra in 

Off gas Separator Offgas Fi lters RCS manifold 

Off gas Filters Building Stack N/A 
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AppendllC No . 

to 

Submerged Oemlnerallzer System 

System Design Description 

Title 

S.O.S. Pumps/B lowe rs 



?ump Details 

Identification 

Noun Name 

Manufacturer 

Mode 1 tlo . 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Total Dynamic Head 

Design Tempe rature 

Lubricant 

PacKer 

Hell Head Adapter 

r~otor Deta I 1 s 

Manufacturer 

Type 

Rated Horse Power 

Rated Speed 

lubricant/Cool~nt 

Power Requirements 

Power Source 

Appenoix 1 

SDS PUMPS/BLOWER~ 

SHS-P-1 

Reactor Building Basement Jet Pump 

Goulds Pumps Inc . 

GHISD 

Deep Well Jet Pumo wit h Packer assembly 

Cast Iron 

3450 RPr~ 

25 GP~1 

113 ft. 

Water 

Goulds - FP2-14 

Goulds - AWJ-2 

Hagner 

c 
1/2 HP 

3450 RPM 

Oil/Air 

1151230 Volts. Phase 60Hz. 17.5/8.75 
Amps 

PDP -26 
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Pump Deta1ls 

Identification 

Noun Name 

Manufacturer 

Model No 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Total Dynamic Head 

Design Temper~ture 

Lubricant 

Mo~or Detail~ 

Manufacturer 

Model 

Enclosore 

Rated Horse Power 

Rated Sreed 

Lubricanc/Coolant 

Power Re~uirements 

Power ';ource 

Aopendi'( 

SDS PUMPS/BLOWERS 

DWC-P-1 

Internals Indexing Fixture Processing Pump 

Goulds Pumps Inc . 

4ST05434 

Submersible 

Stainless Steel 

3500 RPM 

15 GPM 

345 ft . • 15 gpm 

1oo·F <140°F max.> 

Water 

Fran~lln Electric 

2341272003 

Stainless Steel 

5 HP 

3450 RPM 

Water/Air 

460 Volts, 3 Phase 60Hz, 8.7 Amos 

PDP-6A 
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Pump Details 

Identification 

Noun Name 

i-Jcsnufacturer 

Model No . 

Type 

Standaro Material Designation 

Rated Speed 

Rated Caooclty 

Rated Totai Dynomlc Head 

Design Temperature 

Lubricant 

Mp.!_or De ta I 1 s 

Manufacturer 

Model 

Enclosure 

Rated Hor>e Power 

Rated Speeo 

Lubricant/Coolant 

Power Requirements 

Power Source 

1\ooendlx 1 

SOS PUMPS/BLOWERS 

FCC-P-1 

Fuel Transfer Cana l Drain Pump 

Goulds Pumos Inc . 

45J05434 

Submersible 

Stainless Steel 

3500 RPM 

45 GPM 

280 ft • 45 GPt~ 

100°F 

Hater 

Franklin Electric 

2341272003 

Stainless Steel 

5 HP 

3450 RPH 

Water/air 

460 Volts. 3 Phase 60Hz. 8 . 7 Amps 

POP-6-A 



Mtlt~ FHI 

!oiO 

'C 

" !1 300 ~ -u ,... 
'E u 

c 
r: ... 
c u ,... 
0 = 
~ ~ 

,.- '· ;2 

110 60 

50 

120 

0 2 • ' a 
Capacity 

P~~~ Cu=ve !or fuel !r&~5!er Canal Drain Pu:~ TCC-P-1 (Go~l~s ~5J05) 

---- ·· · · - ----



PumP. Details 

Identification 

Noun Name 

Manufacturer 

Mode 1 t~o. 

Type 

Standard Materia l Oe~ignatlon 

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 

~ef.erence 

Drawing No . 

Append!-< 1 

SDS PUMPS / BLOWERS 

SDS-P-IA and SOS-P- 16 

Monitor Tank Transfer Pumps 

Goulds Pumps Inc. 

3196 "ST" 

Douole Mechanical Seal - Centrifugal 

Sta i nless Steel 

3500 RPM 

50 GPM 

111 Ft . 

500°F 

Water 

Reliance 

p 

OOP 

5 HP 

3500 RPM 

011/Air 

460 Volts. 3 Phase 60 Hz. 6.6 Amps 

SOS-STR-1 and SOS-STR-2 

2-MOSOA. Rev . 0 
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Pump 9etails 

Identlf\cation 

Noun Name 

Manufacturer 

Model No . 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Static Pressure 

Design Temperature 

Lubricant 

1-k>tor_Qeta 11 s 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

Reference 

Drawing No . 

Aooend\)( 1 

SDS PUMPS/BLOWERS 

CN-P-LC06 

Leakage Containment System Pump 

Goulds Pumps Inc . 

3196 MT-A-60 

Centri fuga 1 

316 s.s . 

1750 RPM 

120 GPM 

55 Ft . 

100°F 

Hater 

Hestlnghouse 

Type S 

TEFC 

3 HP 

1750 RPM 

011/Air 

460 Volts, 3 Phase 60Hz. 4.8 Amps 

SDS~POP 6A 

DS-527-G-05 ~ Rev . 2 
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Pump Details 

Identification 

Noun Name 

Manufacturer 

Model No . 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Static Pres~ure 

Design Temperature 

Lubricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power ReQuirements 

Power Source 

Reference - - - .. 

Drawing No. 

Aopenalx 1 

SOS PUMPS/BLOWERS 

CN-P-VA04 

Off Gas Bottom Pump 

Goulds Pumps Inc . 

WP 3870 

Submersible 

400 Series Stain less Steel 

3450 RPM 

30 GPM 

65 Ft . 

lOO"F 

Water 

Franklin 

Submersible 

Henmetlcally Sealed 

1 HP 

3450 RPM 

011 

460 Volts. 3 Phase 60 Hz. 3.5 Amps 

SDS-PDP 6A 

DS-527-G-05, Rev . 2 
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SPECIFICATIONS 

i OrMr .... I H1 I"!"' I ~·I ""wl So"- :~ ! W\.1 
I w~:mt I ,nJ ~~~ I , lnso I ". '· u j M I 
PERFORMANCE RATING (GPM) 

: Dr*rHe.l ""I Von. I "'-• lfl:tlol :kl.oa '~; !W\. 
! WPH1012E I , I ZlO i , I )otSO I ". I 11.C ~ 

W'P'f'ltaml , 1~1 ~ l).tsoj ". ~ 

WPH1C)ot£ , I 4110 I ~ I ).&SO ". 

10~~~~~'~~~~~~'~~~~-+~ 
I I 

WPol rA HP> ITDH 1 GPM\ 

c 20 100 
Capachr-Gollon& Per Min"'• 

Goul~s pacltaged effluent 
ejector system ot1ers both 
ease of ordering and instal
lation. I. single ordering 
number spec:1fies 1 co~ 
plete system designed for 
most residential and 
commercial sump and 
e~luent pump applications. 
The ease of installation is 
enhanced by plug·in power 
cords for the pump and 
level control switch whi:h 
tl•minates the need for 
ad:::l itionat wiring. (Except 
for 1 H.P. units whtCh have 
bare tea~s for connect ton to 
magnet•c contactor. 

· ~GOULDS PUMPS. INC. 
~ SCN:CA ~ toEw ~ G"'B 

' I 1CO I 
Total 1C I as I 
DyM"'~ ..... 15 I 121 . ,_, .. 

I xl Wot.t Z) 

zs I , I 

WPH1D (1 HP)~ TDH I GPM I 

I Teul 

I 
DY'\•"'~ ..... 
holt to 
w • .., 

Caoaelhes to 155 GPM 
Hues to 65 feet 

1C I 
zg I 
"' I 
~ I 
50 I 
ISO I 

~- Sohcs Handlin; Capa~lllty 
2" NPT Otseharge Conne:tion 

Package Includes: 
• Submersible Sewage Pump 

(WP03HE)or (WPti1012E) 
• Mercury Level Control Switch 

(At.S2·S for 'h H.P. paell;age) 
(ALS2-7 tor 1 H.P. package) 

1CT 

,~. .. 
,., 
1.$ 

,a 

• Magnetic Contac:1or 
(ALS-3-1 w ith 1 H.P. units only). 

• Polyethylene Basin 
(ALS7·1801P) 

• Basin Cover (ALS&-1822S) 
• Cheek Valve (ALS~2) 

Order No. SW?031 1£ 115 Volts, 
95 Lbs. 
Creer No. SWPH1012£ 230 
Volts. 109 Lbs. 

AP'PENO&Jt J,. 

iPs u>o 
c.N• ~- YA 01 

I 



Pump Oeta\ls 

Ident\f\catlon 

Noun Name 

Manufacturer 

Model No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Static Pressure 

Design Temperature 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubrlc~nt/Coolant 

Power Requirements 

Power Source 

'l_efere~ 

Manual 

Aopendl~ 1 

~OS PUMPS/B10HERS 

CN-E-IJAOS 

Off Gas Blower 

Buffalo Forge Corp. 

SE 

Radl a 1 Flow Centr I fuga 1 Type ''£" 

Sheet Steel 

3510 RPM 

1000 CPM 

12" H.G. 

104°F 

011 

Westinghouse 

K 

TEFC 

5 HP 

3510 RPM 

011/Air 

460 Volts, 3 Phase 60Hz, 

SOS-PDP 6A 

Amps 

MSA Off Gas Air Filtration System 
Instruction Manual 
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''E'' and ''RE" BLOWERS and EXHAUSTERS 

CAPACn1ESandSTAnCPRESSURES 

S-IZE 5 E BLOWER~~~~LcATeo(F.S.) 

""~: . .: .~~:'·:'· :~oou.JL .·~ ·7.":-:= .•. ::.o.: . - ·- ----·- . - · ,t.JICf!T ·;a:n··w.e•l n.t·~tt"f:t~·,;;t !ta-w~--· .. _._ ... . ~ .... - -
Ita tints 11'1 ror a&andard air •• .on lbt per ·c.ut .. ~ u . IV. u . I Ut.P. I J.P. I.K.P. I s.P. 1 ax.r. 
cvbtc Cttl ~lUll)' II ?O·r 211.1%"' Ha. m· 

,..~C3w u :CJ I ·u ISl u l'u t.l Corman" ct.11 In tht 111blta and cvrwa u lD' 2.J 1U ·u 10.1 u II lor atandard whHI d11mtiV1 •htdl ~~~ ~~ %l.l 

5 11'1 carried In atod.. Whtn IUIIablt. :.•~~ ns 2.7 ~~~I lJ n.l u l'c.c I· t.7 
~ 

ttltet • 11oc_t. alii for IutHI delivery. ponD::- ZlJ CJ 2.1 lU u 1.7 u 
Special •betl diamtllrt 111 lnftl 111111• 

~ -~ 
1Nd1111 rtlin&• can bt dtlt~"td upon ~·co·~ u.o u 11J u 1U :r.J\U 2.J 

• rwquul to your Burlalo S.lea U.,innt .-100 . :u· lD ll.l u 1U u 1.7 2.1 
. . . . 

10D~-~ n.D I u 1U u I tl.l u I LC u ·-- -··---- - .. ~~ot)·- 2U u ,_, u U.l '.l 7.1 l .1 .. . .. ..... .. . 
t»e '.:; I - - .. ... 

-· ····~ 1U u 1U l.\ 1C' u I.C u 
~ 

. h5~ --; 11.1 7J 1l.l I.S u u 1.' u 

3500 R.P.M. PERFORMANCE CHART 
. . . ' I ' 

0 I t t • J t I I t J t 1 I t I t t • t t ' l ' . 
• t t t • t t t t t I t f t I t t t t t t t t I I t I I I t ' 1 • i t t 

~~~· ~·~· =·~·:t· ::~~~~~~~ ~~·=~· ·~~~~~ ~~~· jl~:t~tl :·~~~!:~· ~~~~~:cj·:±· :·~·:t~~~~::j·t::·~~~~j·:±· ~ .. ~ t t I 1 I t I l I I I t I t 1 I, I t t 1 I 1 I I I I \I 
t t t I I f I t I I t t I I I t I I I t I I f I t I t I t • ~ t t ' I 1 I 

' t I t I I I I ' t I t • ' I t I t I t' I t t I I 

~-t~·=· ~~~~~~:t' :l~l:t~·~~ :·~-~~~~~4
1

~
1

~~
1

=
1

~
1

:t::±l::ji~•:IC:I:tji:±':'C!:tl j'Cf' :ti ::!' ::±::JI:::'t::t' ~j':::t~ a;. t I l I f t t I I t I I t ' 1 1 f t I t 1 I •• 

~~~~~~~~~~~~~~ ~·~~3·~· ~·~~~~·~~~~~
1

!3E!'~'~~I ~•~·~· 3·~~~~· 3E~I~t~l~3
1

~·~~·~~
1

~·~~
1

~~
1

~~~
1

~~
1

~~ I I I f I I • I I I i t I I t 1 t t 1 t I I , ' I I I 

I ' f ' I I I I t I t I I I I • I I I I t I I f 1 I I 

II • : : I I : t : : 1 1 I 1 : I : t I : t : : : I 1 : I t I I 1 t : : : : : ,. 

t I , t t I t 1 I t t t • I t t I t t I t I I I I t • t l t • - ,- I I t • 

•. • ~'U.!IC ~ltlfSU,"l :-!,:--!-1 :-: ~~~: ~.~:-+, ..:'-+~+-~,.....:.· -;.: ..::~+-1 ,H~1 ~ • ....:.:-~;...;1-+, ~..;.:~· -!
1--!1r---,t--:~1-.;'-~, -.;.

1 
--l 

' ~:j~j:::~~~~~~~==~~:t~~~:r~!;;i~~±:~:t:;~~:±jtj:tj~:t~~~r.?~;:~~~~,. i t-b,)---:-~-. 1 . 1 . ~t'.2s-i>sA'. wHt.tL ·I .I! I, ! I 1
: ' ' i ..:.J-'1'.•-f§_,.--i'-~:~.~ i: 

· i _:..-~-;:......,._..__ · lt7.5~ • i • • 1 lwo"st~owtf' ~L oj,..s- 1-+--.'-+-~ t 
I " ,.- • -- I ~ , ! T"o....: o • I I 1 ";' ~ ~ - , - . t I 

~,-.::- t I I I I I ~ ~ ~! I o I I I I 1 ~!..7.---·~ l t I 0 t I ' 'i ! .. ' . ,a; •t~~ -" ' . ..,.,.~~~ , .• •\ ' 
If 1-t!.-•" -·- f I t ;--... ........... ::S:. I 7_Z_ ~ ~ ' I j .... , ..... ' - ···~ · ~ .. , ..... . • • t5 I i . ....:....: __..;.__ --:. •- • =--~ I --;- t 

joo,.- o I 1 I I ·--· • I I .......: 'I - , -~~~ !,s•~l...;,~l;...;t...:.t ~ .... --1-_;1;...:•4•-~~ 

r~i:~' ~·=•~':±' :'~-~L~1~~~-~~-:t~~~~~~~~~~~~~~~;:~~~---~:5~~~~t3ct~~~~~~·=•~:t==~·~=t==t:~ •' ------ · • , , ·r~ . --,-- • , . • , , , . , 
' ' -1,!.~~ ~- 1

.......::: • • • 'I · ' . '•~ 1 · :II • 
If I- t • 0 · -- - - J..~~~ 1 II I 

• ' • • t • ' t ' ·~ • • - • , - ' 1;~-: ~' .. " . • • 
~"""+-"-~ +-·~~~~'"-I w...~~~ . . • • 

• t t ~~ -~~~~~ • . ~ !..L.~~ • . t \ 

! t I' i~r~---- ·- • 1 ......... 1 I I I "'-_l~~ t'- • I o 

t 1 ,.::.,&-:'=-~~__... I I • I ~ ~' I "' . -.,...;:, ' I I I I o 

i'r!!.~-=2! - • I • I I ""'~ I ~ · ~~~-..x • 
~-----:-;, - ~~ t I o 1 I t f t t t \ ............. t , , I , , • "- ~~~ "' 

~- -·- I t 

I • I · f t • I • I • .. • -- ·-- - - I I 

uw 

&OD 

. ' .......: ' i'.. '\.: ~"'!...-~~~ '- ,_ 
_,_ ... - · uw - - -

I 



Pump Deta 11 s... 

Identification 

Noun Name 
Manufacturer 

Model 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 

Refe rence ----
Drawing No. 

Appendix 

SDS PUMPS/BLOWERS 

CN-P-fL07 

High Rad Filter Manifold 
Cole Parmer Instrument Company 

C-7144-70 

2-Gear Magnetic Drive 

316 Stainless steel/Teflon/Ryton 

3000 

0.50 GPM at 95 psig 

300 psi 

Water 

Cole Parmer Instrument Company 

Induction 

TEFC 

0.18 HP <135 watts> 

3000 

Oi1/Air 

115 Volts, 2 P~ase 60Hz. 1. 3 Amos 

MP-CN-1 

DS-527 -G-06 , Rev . 3 
DS-527-G-07, Rev . 3 
DS-527-G-08, Rev . 1 

3/83 
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AC, DC, and air motor magnetic driye pumps 
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Pump Details

Identification 

Noun Name 

Hanufacturer 

Model No. 

Type 

Standard Material Designation 

Rated Speed 

Rated Capac \ty 

Rated Static Pre~sure 

Design Temperature 

Lubricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

Ref~enc~ 

Drawing No . 

~bpendlx 1 <Cont'd> 

SDS PUMPS/BLOWERS 

CN-P-SA08. CN-P-RC09 

High Rad filter Sample. and RCS 
Manifold Sumo Pumps 
Gormann-Rupp Industries 

20501-000 

Nutating 

Polypropylene and Polyphe~osu1fide 

1550 

0. 50 GPM 

80.85 Ft. 

Water 

Gormann-Rupp Industries 

PSC 

TEFC 

0.18 HP (135 Watts> 

1550 

011/Air 

liS. Volts. 2 Phase 60Hz. 1.3 Amps 

MP-CN-1 

05-527-G-06. Rev. 3 
DS-527-G-07. Rev. 3 
DS-527-G-08. Rev. 1 



Appendix No . 2 

to 

Submerged Demineralizer System 

System Design Desc r iption 

Title 

SDS Filter Vessels 



APPENDIX NO . 2 

PREFILTER/FINAL FILTER 

Vessel Details 

Identification <Prefilter> 
<Final Filter> 

Number Installed 

Manufacturer 

Ins t a 11 at I on 

Outside Diameter/Height, ft . in . 

Shell Thicknes) 

Shell Material 

Design Pressure/Temperature 

Volume 

Prefilter Media 

Final Filter Media 

F--10001 Series 
F-20001 Series 

Two <2> 

APCO 

Vertical 

2 Ft . 1/2 Jn . /4 Ft . 5 1/2 Inch 

3116 Inch 

Stainless Steel <304> 

10 Cubic Feet 

125 Micron Cuno or Layered Sand 

10 Micron Cuno or Layered Sand 



Vessel Details 

Identification <Prefilter> 
<Final Filter> 

Number Installed 

Manufacturer 

Insta ll ation 

APPENDIX NO. 2 

?REFILTER/FINAL FILTER 

D-00001 Series 

Two <2> 

APCO 

Vertical 

Outside Diameter/Height. ft. ln. 

Shell Thickness 

2 Ft. 1/2 In . /4 Ft. 5 !/2 Inch 

3/16 Inch 

Shell Material Stainless Steel <316L> 

Design Pressure/Temperature 350 PSIG/1QO•F 

Volume 10 Cubic Feet 

Prefilter Hedla Lay.ered Sand 

Final Filter Med ia Layered Sand 



APPENDIX NO. 2 

'PREFILTER/FINAL FILTER 

Vessel Details 

Identification <Prefilter> 
<Final Filter> 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height, ft . ln . 

Shell Thickness 

Shell Material 

Design Pressure/Temperature 

Volume 

Prefilter r~edia 

Final Filter Media 

D-~003X Series 

Two <2> 

Buffalo 

Vertical 

2 Ft . 1/2 In . /4 Ft . 5 1/2 Inch 

3/8 Inch 

Stainless Steel <316L> 

350 PSIG/100°F 

10 Cubic Feet 

Layered Sand 

Layered Sand 



APPEtlDIX r~O . 2 

PREFILTER/firML f:!LTE;U"CATI ON'' SAtin FIL_!E ~ 

Vessel Details 

Identification <Prefilter> 
<Final Filter> 

Number Installed 

Manufacturer 

Ins t a 11 at I on 

Outs 1 de 01 ameter /Height. ft. in . 

Shell Thick.ness 

Shell Material 

Design Pressure/Temperature 

Volume 

Prefilter Media 

Final Filter t~edia 

"Cation" Sand Filter Media 

U-0000 ~e ri es 

Two <2 

APCO/t;. ""alo 

Verti c 

2 Ft . ~ ~n ./ 4 Ft. 5 1/2 Inch 

3/8 In-. 

Stain l~~s Steel C316L> 

10 Cub ... feet 

Layered Sand 

Layered Sand 

Layerr SanJ 



Aooendl x No . 3 

to 

Submerged Demlneralizer System 

Sys tem Design Description 

Title 

SDS Oemlnerallzer Vessels 



APPENDIX NO. 3 

ZEOLITE DEMIN VESSELS 

Vessel Details 

Ident\ftcat\on 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height. ft . ln . 

Shell Thickness 

Shell r~aterial 

Design Pressure/Temperature 

Volume 

D-10011 through D- 10018 <Permutlt> 
D-20021 through D-20042 <Buffalo Tan~> 
U-00001 through U-00047 <Buffalo/APCO> 

Si.< <6> 

Permutit/8uffa lo Tank/APCO 

Vert ical 

2 Ft . 1/2 In . I 4 ft . 5 1/2 Inch 

3/8 Inch 

Stainless Steel C316L> 

10 Cubic Feet 



Appendix No. 3 <Cont'd) 

LEAKAGE CONTAINMENT ION EXCHANGE VESSELS 

Vessel Details 

Identification 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height. ft. ln. 

She 11 Th i cl<nes s 

Shell Material 

Design Pressure/Temperature 

Volume 

0-00001 through 0-00010 

Two <2> 

APCO 

Vertical 

2 Ft. l/2 In./4 Ft . 5 1/2 Inch 

3116 Inch 

Stai1.less Steel <304> 

150 PSIGI100°f:" 

10 Cubic Feet 



Appendix No . 4 

to 

Submerged Oemineralizer 5;stem 

System Design Description 

Deleted 



;opendl'< No. 5 

to 

Submerged Demirerallzer Sy>tem 

Syste~ Design Description 

i It I e 

SDS ~onlto~ Tan<s 



APPENDIX NO. 5 

SOS MONITOR TANKS 

Vessel Details 

Identification 

Manufacturer 

Number Installed 

Design Capacity . Gallons 

Installation 

Outside Diameter/Height. ft. in. 

Shell Material 

Shell Thicknes5, In. 

Design Temperature. ~F 

Design Pressure. PSIG 

Corrosion Allowance, In. 

Design Code 

Code Stamp Requlred 

SDS-T-lA through SDS-T-16 

Suffaio Tank 

Two <2> 

12.000 Gal. Each 

Ver tica l 

8 Ft ./32 Ft . 

Stainless Steel <304) 

3/16 Inch 

Amb. 

Atmosoheric 

None 

API-650. AppendiY J 

~Pl-650, AppendiK J 



Apoendl~ No. 5 <Cont'd) 

MONITOR TANK lA/IB VOLUME VERSUS LEVEL 

Level Tank Level Tank. Level Tank. 
Indication 1/o1ume Indication Volume Indication Volume --- --

0 156 135 4353 270 8550 
1 187 136 4384 271 8581 
2 218 137 4415 272 8612 
3 249 138 4446 273 8643 
4 280 139 4477 274 8674 
5 311 140 4509 275 8705 
6 342 141 4539 276 873? 
7 373 142 4570 277 8767 
8 404 143 4601 278 8799 
9 435 144 4632 279 8830 

10 466 145 4664 280 8861 
11 498 146 4695 281 8892 
12 529 147 4726 282 8923 
13 560 148 4757 283 8954 
14 591 149 4788 284 8985 
IS 622 150 4819 285 9016 
16 653 151 4850 286 9047 
17 6d4 152 4881 287 9078 
18 715 153 4912 288 9109 
19 746 154 4943 289 9141 
20 777 155 4974 290 9172 
21 808 156 5006 291 9203 
22 840 157 5037 zq2 9234 
23 871 158 5068 293 9265 
24 902 159 5099 294 9296 
25 933 160 5130 295 9327 
26 964 16i 5161 296 9358 
27 995 162 5192 297 9389 
28 1026 163 5223 298 9420 
29 1057 164 5254 299 9451 
j0 1088 165 5285 300 9483 
31 1119 166 5316 301 9514 
32 1150 167 :.348 302 9545 
33 1181 168 5379 303 9576 
34 1213 169 5410 304 9607 
35 1244 170 5441 305 9638 
36 1275 171 5472 306 9669 
37 1306 172 5503 307 9700 
38 1337 173 5534 308 9731 
39 1368 174 5565 309 9762 
40 1399 175 5596 310 9793 
41 1430 176 562"7 311 9824 
42 1461 177 5658 312 9856 
43 1492 178 5690 313 9887 



~poendit No. 5 <Cont'd) 

I~ONITOR TANK lA/16 VOLUME VE~SUS LEVEL <Cont'd> 

Level Tank Level ian~ Level Tank 
indication Volume Indicaticn 'Jol ume !naicatlon Volume 

44 1523 179 5721 314 99!8 
45 1555 180 5i52 315 9949 
46 1586 181 5783 316 9980 
47 1617 182 5814 317 10011 
48 1648 183 5845 318 10042 
49 1679 184 5876 319 10073 
50 1710 185 5907 320 10104 
51 1741 186 5938 321 10135 
52 1772 187 5969 322 10!66 
53 1803 188 5000 323 10198 
54 1834 189 6032 324 10229 
55 1865 190 6063 325 10260 
56 1897 191 6094 3:'6 10291 
57 1928 192 5125 327 1032:: 
5R 1959 193 -5156 328 10353 
59 1990 194 6187 329 10384 
60 2020 195 6218 330 10415 
61 2052 196 6249 331 10446 
62 2083 197 6260 332 10477 
63 2114 198 6311 333 10508 
64 2145 199 6342 334 10539 
65 2176 200 6374 335 1057 1 
66 2207 201 6405 336 10602 
67 ~239 202 6436 337 10633 
68 2270 203 6467 338 10664 
69 2301 204 6498 339 10695 
70 2332 205 6529 340 10;26 
71 2363 206 6560 341 10757 
72 2394 207 6591 342 10768 
73 2425 ~08 6622 343 10819 
74 2456 209 6653 344 1085•J 
75 2487 .:1o 6684 345 10882 
76 2518 .: 1 1 6715 346 10913 
77 254CJ 212 6747 34 7 10944 
78 2581 213 67i8 348 10975 
79 2612 214 6809 349 11006 
80 2643 215 6840 350 11037 
81 2674 216 6871 351 11068 
82 2705 217 6902 352 11099 
83 2736 218 6933 353 11130 
84 2767 219 6964 35-l 11161 
85 2798 220 699S 355 11192 
86 2829 221 7026 356 11224 



-----------------

Apoendit uo 5 <Cont'd) 

MONITOR TANK 1A/16 VOLUME VERSUS LEVEL <Cont ' d> 

Level Tanr. ~.eve I Tank. Level ian~ 
Indication 1/o 1 ume Indication Volume Indication 'lo 1 ume 

87 2860 222 7057 357 12 55 
88 2891 223 7089 358 11286 
89 2923 224 7120 359 11317 
90 2954 225 7151 360 11 348 
91 2985 226 7182 361 11380 
92 3016 227 7213 362 j 1410 
93 3047 228 7244 363 11441 
94 3078 229 7275 364 11472 
95 3109 230 7306 365 :1503 
96 3140 231 7337 366 11534 
97 3172 232 7368 367 11566 
98 3202 233 7389 368 11597 
99 3283 234 7431 369 11 628 

100 3265 235 7462 370 '1659 
iOl 3296 236 7493 371 '1690 
102 3327 237 7524 372 11721 
103 3358 238 7555 373 1 752 
104 3389 239 7586 374 11783 
105 3420 241) 7617 375 11814 
106 3451 ~41 7648 376 11 845 
107 3482 242 7679 377 11 876 
108 3513 243 7710 378 11908 
109 3544 244 7741 379 11939 
110 3575 245 7773 380 11970 
i 11 3606 246 7804 381 12001 
112 3538 247 7835 382 12032 
113 3669 248 7866 383 12063 
114 3700 249 7897 384 12094 
115 3731 250 7928 385 12125 
116 3762 251 7959 386 i2156 
117 3792 252 7990 387 12183 
118 3824 253 802' 388 12219 
119 3855 254 8052 389 122 50 
120 3886 255 8083 390 12281 
121 3917 256 8115 391 12312 
122 3948 257 8146 392 12343 
123 3980 258 8177 393 12374 
124 4011 259 8208 394 12405 
125 4042 260 8239 395 12436 
126 4073 261 8270 396 12467 
127 4104 262 8301 397 12498 
128 4135 263 8332 3Q8 12 529 
129 4166 264 8363 399 12 561 
130 4197 265 8394 400 12592 



Level 
Indication 

131 
132 
133 
134 

Appendix No. 5 <Cont'o> 

MONITOR TANK lA/16 VOLUME VERSUS LEIJEL <Cont'd) 

Tank. Leve l Tank Le'lel 
Volume Ind1catlon Volume Indication -----
4228 266 8425 
4259 267 8457 
4290 268 8488 
4322 269 8519 

-:l OIC 

,Jo 1 ume 



Appendix No . 6 

to 

Submerged Deminerallzer System 

System Design Description 

TItle 

SDS Off Gas Separator Tank 



APPENDIX NO. 6 

SDS OFF GAS SEPARATOR TANK 

Vessel Details 

Identification 

Manufacturer 

No . Installed 

Design Capacity, Gallons 

Installation 

Outside Diameter/Height. ft . in. 

Shell Material 

Shell Thickness 

Design Temperature. °F 

Design Pressure. PSIG 

Corrosion Allowance, In. 

Design Code 

Code Stamp Required 

CN-T-VA02 

APCO 

One < l> 

590 Ga 1. Each 

Vertical 

36 In./1 0 Ft. 

Stainless Steel (304) 

3116 Inch 

100°F 

16 PSIG 

None 

ASME Section ~III. Div. 

ASME Section VIII. Dlv. 



--------- --

Aopendlx No . 6 <Cont'd> 

OFf GAS SEPARATOR TANK VOLUME VERSUS LE'/EL 

Level Tank Level Tan!( Leve l Tank 
Indication Volume Indication Vo 1 ume Indication Volume 
<percent> ( ga 11 on s > <percent> <ga lions> <oercen t > <gallons> 

0 25 . c3 40 198.5 ao 371 . 7 
I 30.2 41 202.8 81 375.3 
2 34.5 42 207 . 1 82 379.7 
3 38 .8 43 211.4 83 383.9 
4 43.2 44 215.7 84 388.3 
5 47.5 45 220.0 85 392 . 6 
6 51.8 46 224.3 86 396 .9 
7 56.1 47 228.7 87 401 .2 
8 60.4 48 232 .9 88 405 . 5 
s 64 . 7 49 237 . 3 89 469 .9 

1(1 69 .0 50 241 .6 90 414.2 
11 73 . 4 51 245 .9 91 418.5 
12 71 . 7 52 250.2 01 .c.. 422.8 
13 82.0 53 254 . 5 93 427. 1 
14 SJ6 . 3 54 258.9 94 431 . 4 
15 90 .6 55 263.2 95 435 . 7 
16 94 .9 56 267 . 5 96 446 . 1 
i 1 99 .2 57 271 .8 97 444.4 
18 103.5 58 276.1 98 448 .7 
19 107.9 59 280 . 4 99 453 .0 
20 112.2 60 284.7 100 457.3 
21 116.5 61 289.1 
22 120.8 62 293.4 
23 125 . 1 63 297.7 
24 129 . 4 64 302.0 
25 133 . 7 65 306.3 
26 138 . 1 66 310.6 
27 142. 4 67 314.9 
28 146.7 68 319 .3 
29 I 51 .0 69 323 .6 
30 155 .3 70 327 .9 
31 159 .6 7 I 332 .2 
32 163 .9 72 337.5 
33 168 .3 73 3·10 R 
34 172 . 6 74 345 . 1 
35 176 .9 75 .349 . 5 
36 181 . 2 76 353 .8 
37 185 . 5 77 358.1 
38 189 .8 78 362 . 4 
39 194 . I 79 366.7 

NOTE : The above values represent tank volume versus level and do not 
Include corrections for water In the standpipe . The standpipe 
has a linear r~latlonshlo of 0.81 gallons per percent. 
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Appendh No. 7 

SDS INSTRUMENT INDEX 

FUNCTIONAL CODE UNDER 
REMARKS: I-INDICATION 

C-CONTROL 
A-ALARM 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MOD¥.k..!iQ!. OUTPUT/SCALE SET POINT REMA_f!KS ----
CN-Pl-FLOl Filtration Manifold Filter Manifold Ashcroft 

Influent Pressure Gage 
1279S 0-160 psi N/A I 

CN- Pl-FL02 Filter Influent Sample High Rad Filter Ashcroft 12795 0-160 psi N/A 
Pressure Gage Sample Glove Box 

CN- PI - FL03 Prefilter Influent Filter Manifold Ashcroft 1279S 0-160 psi N/A 
Pressure Gage 

CN-PI -FL04 Prefilter Effluent Filter Manifold Ashcroft 12795 0-160 psi N/A 
Pressure Gage 

LN-PI-FLOS Final Filter Effluent Fl Iter Manifold Ashcroft 12795 0-160 psi N/A 
Pressure Gage 

CN-PI-FL06 Filter Effluent Sample High Rad Filter Ashcroft 12795 0-160 psi N/A 
P•ess~:~re Gage Sample Glove Box 

CN-PI-IX08 IX Manifold Influent IX Manifold Ashcroft 12795 0-160 psi N/A 
Pressure Gage 

CN- PI-IX09 T r a I n No . 1 1 X II A" I X ~Ian I f o 1 d Ashcroft 12795 0- 160 psi N/A 
Effluent Pressure Gage 

CN-PI-IXIO T r a I n No . I I X II B II IX ~tanlfold Ashcroft 12795 0-160 psi N/A 
Effluent Pressure Gage 



Apppendlx No . 7 <Cont'd) 

SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT /SCALE SET POINT REMARKS - ---· ·--
CN-Pl-IXII TraIn No. I I X 11C11 IX Manifold Ashcroft 1279S 0-160 psi N/A I 

Effluent Pressure Gage 

CN-Pl-IX12 T r a I n No . 2 1 X 11 A" IX Manifold 
Effluent Pressure Gage 

Ashcroft 1279S 0-160 psi N/A 

CN-Pl-1Xl3 T r a I n No . 2 1 X II 8" IX Man ifold Ashcroft 1279S 0- 160 psi N/A 
Effluent Pressure Gage 

CN-Pl-IX14 Train No . 2 IX "C" IX Manifold Ashcroft 1279S 0-160 psi N/A 
Effluent Pressure Gage 

CN- PI-I.XIS Cation Effluent Pressure 1 X t~a n I f o 1 d Ashcroft l279S 0-160 psi N/A 
Gage 

CN-PI !:<16 lA Mantfold Flushllne IX Manifold Ashcroft 12795 0-160 psi N/A 
Pre ss ure Gage 

CN-PI -LC17 Leakage Containment Pump Above Leakage Ashcroft 1279S 0-60 psi N/A 
Discharge Pressure Gage Containment IX 

CN PSL - LCI7 Leakage Containment Pump Discharge of Lea~- Static Pressure 1-50 pslg 30 pslg A 
Discharge Pressure Switch age Containment "011 Ring Swl tch 
Low Pump Type 4NN- K5 

Ol- PAL- LCI7 Leakage Containment Pump Annunciation Ronan X2-1003 N/A 30 pslg A 
Discharge Pressure Low Pane I No . I 
Alarm 

Ul-P l- LC 18 Lea~age Containment L< "A" Above Leakage Ashcroft 12795 0-60 psi N/A 
Effluent Pressure Gage Containment IX 



Appendix No. 7 <Cont'd) 

SDS INSTRUMENT INDEX 

INPUT/SPAN TAG 
NO . SERVICE --- LOCATION SUPPJJER MODEL NO . OUTPUT /SCALE SET POINT ~~MARK~ 

CN-Pl - LCI9 Leakag~ Containment IX 
"B" Effluent Pressure 
Gage 

Above Leakage 
Containment IX 

Ashcroft 1279S 

CN-Pl - LC20 Lea~age Containment Pump Above Lea~age Ametek 

CN-PSHH
VA28 

CN- PAH
VA28 

Suction Pressure Gage Containment IX 

Off Gas Header Influent 
Pressure Gage, Switch. 
H\, Switch HI-Hi 

Off Gas Header Influent 
Pressure High Alarm 

Off Gas Ventilation Dwyer 
Unit 

Annunciator Panel 
No . 1 

Ronan 

CN- Pl -VA29 Off Gas Blower Suction Off Gas Ventilation Dwye•· 
Pressure Gage Unit 

CN-PI-VAJO Off Gas Blower Discharge Off Gas Ventilation Dwyer 

CN- PI -SA33 

CN- PI - SA34 

CN-PI-SA35 

CN-PI -SA36 

Pressure Gage Unit 

Ren~vable Sample Cylinder 
Pressure Gage 

Cation IX Effluent Sample 
Cylinder Pressure Gage 

Train No . 2 IX "C" Sample 
Cylinder Pressure Gage 

Train No 1 IX ''A" Sample 
Cylinder Pressure Gage 

Intermediate Level 
Sample Glove Bol< 

Intermediate Level 
Sample Sox 

Intermediate Level 
Sample Box 

Intermediate Level 
Sample Bol< 

Ashcroft 

Ashcroft 

Ashcroft 

Ashcroft 

132210 

3015 

X2- 1003 

2015 

2004 

1000 TA 

1000 lA 

1000 TA 

1000 TA 

0-60 ps t 

0-30" Hg 

0- 15" H1 0 

N/A 

0-15" H10 

0-4" H2 0 

0-160 psi 

0-160 psi 

0-160 psi 

0-160 psi 

N/A 

N/A 

5 and 7 
ttLQ 

s·· H~o 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 

I ,C ,A 

A 
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SDS IN5TRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT /SCALE SET POINT Rf~~R.~~ ---
CN-PI-SA37 Train No. 1 IX "B" Sample Intermediate level Ashcroft 1000 TA 0-160 psi N/A 

Cylinder Pressure Gage Sample Box 

CN-PI-SA38 Train No. c IX "A" Sample Intermediate level Ashcroft 1000 TA 0-160 psi N/A 
Cylinder Pressure Gage Sample Box 

CN-PI-SA39 Train No . 2 IX "B" Sample Intermediate level Ashcroft 1000 TA 0-160 psi N/A 
Cylinder Pressure Gage Sample Box 

Ctl-Pl - SA40 Train No . 1 IX "C" Sample Intermediate Level Ashcroft ICiOO TA 0-160 psi N/A 
Cylinder P1essure Gage Sample Bo11 

Ol -Pl - SA41 Cation IX Influent Sample Intermediate level Ashcroft 1000 TA 0- 160 ps1 N/A 
Cylinder Pressure Gage Sample Box 

Cll -Pl -SA42 High Rad Feed Sdmple High Rad Feed Ashcroft 1279S 0-160 psi N/A 
Pressure Gage Sample Box 

CN - Pl - 0~143 Dewatering Stdtlon Demln Dewatering St?tlon Ashcroft 1220 0-160 psi N/A 
Water Pressure Gage 

Cti- P 1 - 01~44 Dewatering Station Air Dewatering Station Ashcroft 1220 0-160 psi N/A 
Supply Pressure Gage 

CU - Pl - OWt~S Dewatering Station Tool Dewatering Station Ashcroft 1220 0-160 psi N/A 
Venting Pressure Gage 

CN-PI - IVSO Off Ga ~ Bypass Control Off Gas Ventilation Ashcroft 0- 100 psi N/A 
Valve Air Supply Pressure Unit 

CN-PI-'IA51 Spent Vessel Offgas West side of Fuel Ashcroft 12795 0-60 psi tUA 
Sampling Gauge No. 1 Pool Ben Hand Ralls 



Appendix No. 7 <Cont'd) 

SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SE!_ PO!~I ~t.MARK~ -- -·-
CN-Pl-VA52 Spent Vessel Offgas West side of Fuel Ashcroft 12795 0-60 psi N/A I 

Sampling Gauge No. 2 Pool Bon Hand Ralls 

CN-PI -VA53 Vessel Vent Hose Attached to v~ssel Ashcroft 12795 0-60 psi N/A 
Pressure Gauge storage rack vent 

manifold 

CN-Pl-VA54 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psI N/A 
Pressure Gauge storage tac~ vent 

manifold 

CN-Pl -VASS Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Pressu•~ Gauge storage rae~ vent 

manifold 

CN-Pl-VA56 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi · N/A 
Pressure Gauge storage rack vent 

manifold 

CN-Pl-VA57 Vessel Vent Ho~e Attached to vessel Ashcroft 12795 0-60 psI N/A I 
Pressure Gauge storage rack vent 

manifold 

CN-PI-VA58 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Presc;ure Gauge storage rack vent 

manifold 

CN-PI -VA59 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Pressure Gauge storage rack vent 

manifold 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
140 . SE~ICE LOCATION SUPPLIER MODEL NO . OUTPUT/SCALE SET POI NT REMARKS ----

4-20 MADC 
CN-Pl-VA60 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 

Pressure Gauge storage rack vent 
manifold 

CII -PI - VA61 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Pressure Gauge storage rdck vent 

manifold 

CN-Pl -VA62 Vessel Vent Hose Attached to vessel Ashcroft 12795 0-60 psi N/A 
Pre~sure Gauge storage 1ac~ vent 

manifold 

SDS- Pl -6 l-Ion I to1 Tan~ Transfer Pump Rack SDS-R2 Robert- S-775-DM- 0-100 ps lg N/A 
18 Discharge Pressure shaw 4 1/2 
Gauge <Local> 

SDS- PT -9 Monitor Tank Transfer Pump Rack SDS-R2 FoKboro EllGM- 0-100 pslg N/A 
18 Discharge Pressure lSABl 4-20 MAOC 
Transmitter 

4-20 MAOC 
SDS-PI-9 Monitor Tank Transfer Panel SDS-LCP-1 Magneti cs 1151- 0- 100 psig N/A 

Pump lB Discharge VB4 20 
P;essure 

SDS-PI-8 Monitor Tank Transfer Pump Rack- SOS-RI Robert- S- 775-0M- 0-100 pslg N/A 
lA Discharge Pressure shaw 4 1/2 .. 
Gauge <Local> 



Append!• No. 7 <Cont'd> 

SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERV_K~ LOCATION SUPPLIER HODEL NO. OUTPUT /SCALE SET PQ!U! REMARKS 

SDS-PT-10 Monitor Tank Transfer Pump Rack SDS-RI fo11boro E llGH- 0-100 pslg N/A 
lA Discharge Pressure ISABI 4-20 MADC 
Transml tter 

4-20 MADC 
SOS-Pl-10 Monitor Tank Transfer Pump Panel SDS-LCP-1 Sigma 1151VB420 0-100 pslg fi/A 

lA Discharge Pressure 
<Pane 1 > 

CN-FE-IX03 Train No. 1 Influent Flow IX Manifold Fischer 10LV2201- N/A N/A 
Element Influent Piping Porter AB3C 

CN-Fl/fQl- Train No . 1 Influent Flow IX Mdnifold Fischer 50LV2114- 0-20 gpm N/A 
IX03 Indlcator/lotallzer Porter A2B 

Cti-F£-IX04 Tralr No. 2 Influent Flow IX ~lanlfold Flsche.- IOLV2201- N/A N/A 
Element Influent Piping Porter AB3C 

C1~-fl - FQI - Ttaln No. 2 Influent flow IX ~lanifold Fischer 50LV2114- 0-20 gpm N/A 
L<04 Indicator/Totalizer Perter A2B 

CN-FE-LCOS Ptefllter Containment flow Ptefllter Contain- FluiJ 301 N/A N/A 
Element ment Effluent Flow 

Piping Products 

CN-fl-LCOS Prefllte•· Containment flow Containment Support Dwy~·· 1223-36 0-18" H2 0 N/A 
I nd i cat or Rack. 



~ppendlx No . 7 <Cont'd> 

SDS INSTRUMENT INDEX 

TAG Ii;ruT/SPAN 
NO . SERVICE LOCATION SUPPLIER !:!ODEL t~O. OUTPUT /SCALE SET POI NT REMARkS ---- -- ·--
CU-Ff-LC06 Final Filter Containment Final Filter Con- Fluid 301 N/A N/A 

Flow Element talnment Effluent Flow 
Piping Products 

CN-FI-LC06 Final Filter Containment Containment Support Dwyer 1223-36 0-18" H~O N/A 
flow Indicator Rack. 

CN-FE-LC07 Train No. 1 IX "A" T r a I n No . 1 I X "A 11 Fluid 301 N/A N/A 
Con tainment Flow Element Containment Flow 

Effluent Piping Product s 

CN- fi -LC07 T r a I n No . 1 I X "A" Containment Support Dwyer 1223-36 0-18" HJO N/A 
Containmen t Flow Indicator Rack 

Cti- FE- LCOR T r a i n flo. I I X "B" Train flo . 1 IX "6 11 Fluid 301 N/A N/A 
Containment Flow Element Containment Flow 

Effluent Piping Product s 
CN-FI - LC08 T r a I n No . I I X II B" Containment Support Dwyer 1223-36 0-1 8" H1 0 N/A 

Containmen t Flow Indicator Rack 

CN-H - LC09 TraIn No. I I X "C" Train flo . 1 IX "C11 FlulcJ 301 N/A N/A 
Containment Flow Element Containment Flow. 

Effluent Piping Products 

CN- FI -LC09 Train No . I IX "C" Containment Support Dwyer 1223-36 0- 18 11 H,O N/A 
Containmen t Flow Indicator Rack 

CN-H - lClO T ' a I n No. 2 I X II A II T' a I n No . 2 I X "A" F 1-uld 301 N/A N/A 
Containment Flow Element Con tainment Flow 

Effluent Piping Products 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO . SERVICE LOCATION SUPPLIER MODH NO. OUTPUT/SCALE SET POINT REMARKS --- --- -
CN-fi-LClO T r a I n No . 2 I X "A" Containment Support Dwyer 1223-36 0-18" HzO NIA 

Containment Flow Indicator Rae~ 

CN-FE- LCll Train No. 2 IX "B" T r a I n No. 2 I X "B" Fluid 301 N/A. N/A 
Containment Flow Element Containment Flow 

Effluent Piping Products 

CI4-Fl-LCI I T r a I n No. 2 I X "B" Containment Support Dwyer 1223-36 0- 18" H1 0 NIA 
Containment Flow Indicator Rae~ 

CN-FI-LC12 T 1 a I n No . 2 [ X "C" T• aln No . 2 IX "C" Fluid 301 tVA N/A 
Containment Flow Element Containment Flow 

Effluent Piping Products 

CN-Fl-LCI2 T•ain No. 2 IX "C" Containment Support Dwyer 1223-36 0-18" H:O N/A 
Containment Flow Element Rack. 

CN- F£-LC13 Cat1on IX "A" Contat.1ment Cat I on I X "A" Fluid 301 N/A N/A 
Flow llem~n.t Containment Flow 

Effluent Piping Products 
Ctl -F I - l C I 3 Cation IX "A" Containment Containment Support Dwyer 1223-36 0-18 ll:O N/A 

Flow Element R3Ck. 

CN-FE-LCI4 Cation IX "s·• Cont31nment Cdtlon IX "B" Fluid 301 tUA NIA 
Flow Element Cont31nment Flow 

Effluent Piping Products 

CN- FI - LC14 Cat1on IX "B" Containment Containment Supper t Dwyer 1223- 36 0-18" H:O N/A 
Flow IndlcJtor Rae~ 

Ct~ -F I -VA 17 Off Gas Header Influent Off Gas Header Dwyer ~lad. II 0-7000FPM N/A 
Flow Indicator 
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SDS INSTRUMENT INDEX 

INPUT/SPAN TAG 
NO . SERVICE LOCATION SUPPLIER MOQF.L N~ OUTPUT/SCALE SET POINT ~~MARK~ 

CN- f5L-PMI8 Beta Monitor Manifold 
Effluent Flow Switch 

CN-FAL-PM18 Beta Monitor Manifold 
Effluent Low Flow Alarm 

Beta Monitor 
Mi\n!fold 

Annunciator 
Panel No. I 

CN- FI-SA19 Off Gas Sample Station Off Gas Sample 
Air Supply Flow Indicator Statton 

Fluid 12-64-4 N/A 
Components 

Ronan X2-1003 N/A 

Eberllne Ping lA 

N Fl -SA20 Off Gas Sample Station Off Gas Sample Dwyer 0- 100 'pm 
Sample Flow Indicator Station 

C~ FI - 0~21 Dewatering Station Air 
Purge Flow Indicator 

Dewatering Station SK 18123 
Instruments 

Cll -FQ!C-
01-122 

Dewatering Station 
Oemlneralizer Water Flow 
Totalizer/Controller 

Oewater· lng Station Hershey 01B10 
Products 

CN- FE -PF23 Post Filter Effluent Fl :>w Post Filter 
Element 

CN- FJ/FQI - Post Filter· Effluent Flow Post Filter 
PF 23 Indicator/Totalizer 

Nlagra 

Combus- H3-0750-
t ion 30 
Engineering 

Comllus- l~ 315 
tlon 
Engineering 

CN- FI - 1V25 Instrument Air flow Rate "8" Fuel Pool Surge.Owyer 
to Off Gas Level Bubbler Tan~ Skid 

CN- FI - 1V26 In s trument Air flow Ratl' "B" Fuel Pa:>l Surl)e Dwyer 
to Off Gels Level Bubbler Tan~ S~ld 

5-25 cfon 

5-15 gpm 

0-30 gpm 

0-2 SCFH 

0-2 SCFH 

Later A 

Later A 

N/A 

NIA 

N/A 

N/A C, I 

N/A 

N/A 

N/A 

N/A 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO . SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT/SCALE SET POI NT ~~MAR~~ ---
SOS-FM-13 SDS Monitor Tank. Transfer Transfer Pumps Brooks 9457 18-132 gpm N/A 

Pumps Discharge Flow 01 scharge AB7C1A2A 

CN-TI -VA03 Off Gas Heater Influent Off Gas HeadPr Moe Iter 4900 25-125•F N/A 
Temperature Indicator 

CN- TE-VA04 Off Gas Heater Effluent Off Gas Heclde:· ~1oe II er 4900 N/A N/A I ,C,A 
Temperature Element 

CN- Tl-VA04 Off Gels Heater Influent Off Gas Ueade.- Chromalox 3803 0-4oo·F N/A 
Temperature Indicator 

CN-TSH -VA04 Off Gas Heater EfFluent Off Gas Header ChromaloA 3803 N/A va.-lable c 
Temper3ture High Switch 

CN- DPSL/ Filter Man1fold Contain- Filter ~lanlfold Dwyer 3001 0-1" H10 . 25" A. I 
DPI-VAOl ment DP Indicator/Switch 

CN-DPAl-VAOl Filter Man i fold Contain- Filter Manifold Ronan XlS-lOOIS N/A .25" A 
ment DP Low Alarm 

CN-DPSL/DPI- HI Rad ritter Sample Bo~ Hi Rad Fll ter Dwyer 3001 0-1" H,O .25" A ,I 
VA02 OP Indicator/Switch Sample Box 

CN- OPAl-VA02 H1 Rad Fl Iter Sample Box HI RaJ F\ Iter Ronan X15-1001S N/A .25" A 
OP Low Alarm Sample Box 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO . SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT /SCALE SET POINT fi~M~RK~ --- -----
CN- TE-RC07 RCS Clean-up Manifold RCS Clean-up Thermo TSC-2-J- N/A N/A 

Influent Temperature Manifold Influent Electrl- 316-26-IL-
Element Piping Cell 3- 1 

CN-OPI - VAOS Off Gas Roughing Filter Off Gas Header Dwyer 2002 0-2" H20 N/A 
DP Indicator 

CN -DP1 - VA06 No. 1 Off Gas HEPA Off Ga s Heade• Dwyer 2004 0-4" HzO N/A 
Filter DP Indicator 

CN-DPI-VA07 Off Gas Charcoal Filter Off Gas lfeader Dwyer 2003 0-3" H10 N/A 
DP Indicator 

CN-DPI -VAOA No. 2 Off Gas HEPA Off Gas Heade•· Dwyer 2004 o-4" H ~ o N/A 
Filter DP Indicator 

CN-DPSLI Interm.ediate Semple Box DP Intermediate Sample Dwye r 30001 0-1" H20 N/A 
OPI-VA09 In~icator/Swltch Box Shell 

CN-OPAL-VA09 Intermediate Sample Box Annunciator Ronan X2-1003 0.25" HzO N/A A 
OP low Alarm Panel No . I 

CN-OPSL/ Beta ~lonitor Containment Bet a ~lon I tor Dwyer 3001 0-1" H:O 0 .25" A, I 
OPI-VAlO OP Low Aldfm Manifold H:O 

CN-DPAL- Beta Monitor Containment Annunciator Ronan X2 - 1003 N/A 0.25" A 
VAl O OP Low Alarm Pane 1 No. 1 H,O 

CN-DPSLI High Rad Feed Sample Box High Rad Feed Dwyer 3001 0-1" H2 0 0.25" A,l 
DPI-VAII OP lndicotor/Switch Sample Bo.( H.O 

CN-DPAL-VAII High Rad feeo Sample Box Annunciator Ronan X~ - 1003 N/A 0.25" A 
OP Low Alarm Panel No . I H~O 
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SDS INSTRUMENT I~OFX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT/SCALE SET POINT REMARKS 

CN-DPSLI RCS Manifold Containment RCS Manlfold Dwyer 3001 0-1" HlO 0.25" A, I 
DPI-VA12 DP Indicator/Switch Containment HzO 

CN-DPAL-VA12 RCS Manifold Containment Annunciator Ronan X15-1001S N/A 0.25" A, I 
DP Low Alarm Panel No I HzO 

CN-LT-VAOJ Off Gas Separator Tank "B" Fuel Pool Surge Goulds PDJOOO- 0-100" I ,C,A 
Level Transmitter Tank Skid 400-12-11 4-20MADC 

CN-LC-VAOJ Off Gas Separator Tank "B" Fuel Pool Surge Moore DCA/4-20- I ,C 
Level Controller Tank Skid Ind. MAID XLXJ/ 

TX/117VAC 

CN- LSH-VAOJ Off Gas Separator Tank "B'' Fue 1 Pool Surge Moore DCA/4-20- 90 Perc;ent A 
1.t?vel High Switch Tank Skid Ind. MA/S-Xl/ 

I 1117VAC 
Ctf-LAH-VA03 Q,f Gas Separator Tank Annunciator Ronan X2-1003 90 Percent A 

Level High Alarm Panel No. 1 

Ct4-li-VA03 Off Gas Separator Tank "B" Fuel Pool Sufge Moore 0-100 Percent 
Level Indicator Tanlc. Skid Ind . 

CN- lf-H06 filter Manifold Contain- Filter Manlf•' ld Warrick JR1C2 C,A 
ment S~mp level Element 

CN-LS-fl06 Filter Manifold Contain- Filter Manifold Harrlck 2CIGI2 2" C,A 
ment Sump Level Switch 

CN-LA1t - fl06 Filter Manifold Contain-
~ent Sump Level High 

filter Manifold Ronan XIS-10015 2" A 

Ala rm 



Appendix No. I <Cont'd> 

SOS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO. SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT/SCALE SET POINT REMARKS 

CN-LE-SA01 High Rad Filter Sample Inside Glove Box Warrick 3R1C2 C,A 
Glove Box Sump Level 
Element 

CN-LSH-SA07 High Rad Filter Sample On Glove Box Hard ck 2C1G12 2" C,A 
Glove Box Sump Level 
Switch 

CN-LAH-SA07 High Rad filter Sample On Glove Box Ronan X15-1001S 2" A 
Glove Box Sump Level 
Alarm 

CN-LE-RC09 RCS Manifold Containment In RCS Manifold Hard ck. 3R1G2 
Sump Level Element Containment 

CN-LSH-RC09 RCS Manifold Containment In RCS Manifold Warrick 2" C,A 
Sump Level Switch Containment 

CN-LAH-RC09 RCS Manifold Containment On RCS Manifold Ronan Xl5-1001S 2" A 
Sump Level High Alarm Containment 

SDS-LAHL-1 SDS Monitor Tank T-lA Annunciator Ronan X2-1003 N/A 18.56MA HI A 
Level High/Low Pane 1 No. 1 4.88MA Lo 

SDS-LAH-lA SDS Mont.tor Tank. T-lA Control Room Later Later N/A N/A A 
Level High Panel SPC-PNL-3 

4-20 MADC 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN tiO . SERVICE ~~ATIO~ ~~PPL!ER MOD~L~Q. OUTPUT/SCALE SELPOINT REMARKS 
SDS- ll - 1 SDS Monitor Tank T-lA Panel SDS-LCP-1 Sigma ll5lVB420 4-20 MADC N/A 

Level 0-400" 

4-20 ~IADC 
5DS-ll -lA SDS Monitor Tan~ T-lA Panel SDS-lCP-2 Sigma ll51V8420 0-400" N/A 

Level 

SDS-LSHL-1 SDS Monitor Tank T-IA Pdnel SOS- LCP-1 I oxboro 6JU-8T- 4-20 ~IAOC HI 364" ( I> A, C Level High/Low OJER N/A Lo 16"(0) 

SDS- ll - 1 SDS Monitor Tan~ T 18 Mon I tor Tan~ I A Foxboro El3DM- 0-400" N/A A.I.C level lflgh/Low I SAil I 4-20 ~IAOC 

~DS - LAHL-3 SDS Mon1 tor Tan._ l-IB Annunciatvt Ronan X2- 1003 N/A IIi 364" A Level High/Low Panel No. 1 Lo 22" 

SOS- LAii- 3A SDS ~!on I tor Tan• T- 18 Control Room Panel Later Later N/A N/A A Level High SPC-PNL - 3 

SDS- LI- 3 SDS Monitor Tan~ T-18 Panel SDS-LCP-1 Sigma li51V8420 4-20 I·IADC N/A 
Level 0-400" 

SDS- LI - 3A SDS MonItor Tarrk T-18 Panel SDS-LCP-2 Sigma ll51VB420 4-20 MADC N/A 
Level 0-400" 

SDS LS HL-J SOS f.lonltor Tanl.. l - IB Panel SDS- LCP-1 Foxboro 63U-BT- 4-20 MADC H i 364 II ( r> A . c 
level lflghllow OJER N/A Lo 16"<0) 

505 ll 3 SDS Monl tor Tan~ T- 1 B MonItor Tan._ 1 B Foxbor·o EI3DH- 0-400" N/A A. r .c Level I SAil I 4-20 ~IADC 
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SDS INSTRUMENT INDEX 

TAG INPUT /SPAN 
NO . SERVICE LOCATION SUPPLIER --- MODEL NO. OUTPUT/SCALE ~ET -~Olt4} BEI·tAR~~ 

SDS-LE-ll SDS Monitor Tank T-lA ~lon I tor Tank 1 A Drexel- Y700-2- N/A N/A Disconnected 
Level brook 57 None 

SDS-L SLL- 11 Deleted 

SDS- LE- 12 SDS Monitor Tank T-B ~ton I tor 1 ank. l B Drexel- Y700-2- N/A N/A Disconnected 
Level brook 57 None 

SDS- LSLL - 12 Deleted 

Cfl-R£- IX03 IX Manifold General Area Top 01· RHP-1 Eberline DAI-4 Later N/A A, I ,C 
Radiation Element 

CU-RIT/RSii/ IX Manifold Genetal Area RNP-1 Panel H- Eberline ECI - 3 1-10,000 Later A, l,C 
RSiiH- IX03 Radiation Indication/ GRI~P- 1 mR/hr 

S.d tch 

CN-R~H/RAHH - IX Manifold General Area RHP-1 Panel Eberllne RMS 11-Ru Later 5mR/hr A 

IX03 lligh and Uigh-tllgh Alarm EE-GR~IP-1 

<Local Light> 
CN-RE-IXU4 IX Manifold Effluent In Inside IX Manifold TGM N-210-BNC Later N/A A, I ,C 

Line Radiation Element 

CN-RY-IX04 IX Manifold Effluent In RHP- 1 Panel Aston 205 Later N/A A, I ,C 
Line Radlat I on EE-GRI~P-1 
Discriminator 

CIJ-R 1 T- I X04 IX Manifold Effluent In RNP-1 Panel ~tech- 1254 10-10' cps N/A A, I ,C 
Line Radiation Indicator/ EE -GRNP-1 tronics 
Tt ansml tter 
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SOS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALf ~I.! PO!NI REMARKS - .. -- - -- ---- - - - ·-
Ctl-RSH- 1.<04 IX Manifold Effluent In R~IP-1 Panel Mech- 1254 Later 6000 cps A,C 

Line Radiation High Swl tch H-GRMP-1 trontcs 

CN-R E-LC05 Leakage Containment System Leakage Contain- TGM N-2 10-BNC Later N/A A ,I,C 
Influent Radiation Element ment System 

Influent Piping 

Ct1-Rf-LC05 Leakage Containment System RMP-1 Panel Aston 205 Later N/A A,I,C 
Influent Radiation EE -GRMP- 1 
Oi scr lmi na tor 

rtl-RI T -LC05 Lea~age Containment System RMP-1 Panel ~lech- 1254 10- 10• cps tHA A ,I ,C 
Influent Radiation EE -GRMP- 1 tronlcs 
Indicator /Tran~m l t~er 

Cl~ - RStl - LCOS Leakage Containment System RMP-1 Panel Mech- 1254 Later 6000 cps A,C 
Influent Radiation High EE -GRMP- 1 tronlcs 
Sw I t c h 

Ul- Rl-VA06 Oft Gils fledder Influent Off Gds Header Eberllne DAl - 1 Later N/A A , l. 
Radiation Element 

U~ RI T -VA06 Off Gas Header Influent R~IP - 1 Pane 1 Eberline ECI- 1 . 01-1 OO~Ir /hr N/A A. I 
Radiation Indicator/ EE-GRNP-1 
Transmitter 

Ctl RSit-VA06 Off Gas Header Influent Rt-'P - 1 Panel· Eberllne ECI - 1 Later· l . SrnR/hr A 
Radiation High Switch H -GRI·IP - 1 

CU R£- PI~07 "A" Zeolite Beds Effluent TG~I N-2 10-BNC Later N/A A. I 
~adlatl on Element 
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~OS J~SfRUHENl IND[X 

TJ\.G INPUT/SPAN 
flO. SERVfct ~Q<;A[IQN '• SUP~LI ER MOD~L NO. OUTPtJl'SC_A~( s;1 P.QI_NI RH1AIH.S 

Cll·'rf-PH07 "A" leol i te Beds (ffluent RMP-1 Panel Aston 205 L<1ter r. /A A. I 
Rdd \a tloo Ol SCI Imina lCil' H-GRt~P-1 

" CU-RII/kSii- "A'' leo It te Beds Effluent RMP- I P,we I r~ecll- 12!l4 ~~- 10- 10~ cps 9)'10' A ,1 
PH07 qad\atton Indicator/ EE·GRMP- l tronlcs cps 

rransmltter/swltch 

CN-RE PI~OB "b" leol I te Beds (ffluent TCt1 H 210-BNC lc:~ter fU/\ A .l 
Rddldtlon tlement ,, ;· 

C:I -R t - Pt~08 ''B" Zeolite Beds Effluent RMP-1 PMIP.I As ton 205 Later tVA A ,I 
Rot.llat\ on 01Hrlrnlndtion H -GRI~P-l 

Cti-RI r /RSII- "B" Zeo lite Bed~ Effluent RMP - 1 PdtH. I Nech- 1254 10 10" cps 9X10~ A ,I 
PH•)R Radiation fnt.llcator/ EE GRHP- 1 tron l c 'i cps 

f, an'\ml t t r.1 t~wl t ch 

( 11 - Rl - PWJ9 "C" Zeolite Beds Effluent TGr1 N- 210-BtlC Late..- N/A A. I 
Rad I d tion £I e111en t 

( N- Rf PI-1U'1 . ''C" /c-ollt~ Bt.!ds Eff luent RMP-1 Panel As ton 205 Later Later 1\ • I 
Rridlation OlscrlmlnotOI E.C .. GR~IP-1 

C N ~ RIT/R)H "C" leolt te Beds Effluent RMP~ 1 Pctne I Hech- 1254 10-10" cps 9Xl0 1 A. I 
Pl-109 Rdt11ation Jndl cdtor/ El -GRI1P - I tronl cs CI>S 

I , ,1 n 'i m 1 t t il I I 'i w I t c h 

CN RE PI·II O Cutlon Beds lnflue·1t IGM N-210-BllC Later Later A, I 
R~dlation (lement 

(1~ - Rf-PHIO Union Beds lntluent RMP - 1 PtJnel A~ ton 205 lil te r Later A, 
Rad I a • I on 01 ~u imi nato!' u: GRf.IP - 1 
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SDS lNSTRUMEHT INDEX 

lNPUT/SPAN TF>G 
flO. sE~vrcE L~.~.rgm 

RHP-1 Panel 
EE-GRMP-1 

~!JPf~I;R t!QQ~~...1!9.: Q~!_P~J.j_S(Alf g ,r POINT ~J.HA_RK~ 

Cll- RJTIRSH - Cation Beds Influent 
PMIO R~diation Indicatot/ 

rr~nsml ttl?t /Switch 

L'f Rl - Pt111 Ccttloo Beds Effluent 
Rddlatl on Element 

Cll- R'f - Pt·l11 Cat ion Bed) Eff I uent 
~ddl~l1on Olscrlmlnator 

l N RITIRSH · Ct1tlon 8ed5 Effluent 
Pl~ll R,uJictl 100 lnd lcct tot J 

I fanr.ml t t~t /~w l tch 

CN RE ~AI 7 Off Gas Pat tlculale 
Samplp Rctdit~tion Element 

RMP · I Panel 
(( -GRMP- 1 

HMP-1 Panel 
EF-GRHP- 1 

Lll Rif - 'JAl:? Oft G('s Particulc.~te Sdmple Pdc••HJ!!d Of t G.H 
RacJiation lnc..llcdtot/ Sample• 
Tt ,tr1sml t tet 
It\ !Jh 

U~ · R<;ll VAI 2 Off t;a~ Pcll t lcul<tte Sample Pa ckaged Off Ga~ 
Rildliltlon Switch S<~mnler 

f H- RA!I - VAl 2 Off Gt~s Pcttll culttte 
Sdmpler R~dldtlc · Alatm 
HI<Jh 

Pd t~aged Off Gc1s 
~ctmple• 

Cll R~ ·· 'h\1 2 v: f Gels Pt~t I lculate P<tda<Jed Off Get!> 
S<tlllpler Rtldliltl on ReCOI'dt>• SMnpll?l' 

Mech
t ronlcs 

1254 10-10" cps 

TGM N-210- BIK late• 

Aston 205 

Mech- 1254 
tronlcs 

(~erllne PING- lA 

Ebel'l\ne ECl - 1 

Ebe r ll ne PJ"G- lA 

Eberllne Pl~G lA 

Eberllne PltiG- lA 

Luter 

10- 10., cps 

Ldle1 

10-IO"cpm 

later 

later 

4 20MADC 
10- lO•cpm 

9Xl0 1 

cps 

Later 

Later 

9Xl01 

cp~ 

Later 

Later 

Late' 

late,. 

Later 

A , I 

A , I 

A, I 

A .1 

A .I 

A,l 

A 

A 
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SOS INSTRUMENT INDEX 

INPUT/SPAN lAG 
NO SERVICE LOCATION SUPPL I_~R I~Oog flO . QUT~VT /SCALE ~·.P POINT REMAR.,_S 

CN-RE -VAIJ Off Gas C~ar:oal Sampler 
Rad1at ion £1 ~ment 

CH-Rll VAll Off Gas Charcoal Sample' 
Rad\,Hi on I nJi cat o !"l 
r, ansml tte1 

LN-RSH VAll Off Gas Cha1coal Sdmpler 
Radiation Switch H1gh 

CN··RAH VA 13 Off Gas Chdrcoa I Samp 1 er 
Rad1at1 on Alarm High 

Pac~aged Off Gas 
Samp I e' 

Pac~aged Oft Gas 
Sample' 

Pac~aged Otf Gas 
Sampler 

Packaged Off Gas 
Sampler 

CN- RR - VAI3 Off Gas Cha1coal Sampler Packaged Otf Gas 
Radlatc on Recocder Sampler 

CN RE V/!14 

CII -RJ T-VA i t1 

CN- RSH-IJt\ 14 

Off Gas Ion Chamb~r 
Sampler Radiation Element 

J ft Gas Ion Chamber 
Sampler Radiati on 
Indl Cdtor!Trar~sml t ter 
Off Ga s Ion Chambe1 
Sampler Radldti on Switch 
High 

( N RAH VA 14 Off Ga s Jon ~hamber 
Sampler Radiation Ala1m 

Packdged Off Gas 
Sampler 

Packaged Off Gas 
Samp 1 er 

Pac~aged Off Gas 
S<1mpler 

Packaged Off Gas 
Sampler 

lll RR - VA14 Oft Ga s Jon Chamber Pacloged Off Gas 
Sdmple r Radial ion Reco1 Je, Sdmpler 

Eberllne PING-lA 

Eberllne PI"G- lA 

Eber11ne PING- 1A 

Ebel"llne PING-lA 

Eberl lne PING- lA 

Ebe1 I i tle PING- lA 

Ebe1 line PING-lA 

Eberllne PING-lA 

Eberllne PING- lA 

Eberllne PING- lA 

Later 

10- 1011 CPm 

Later 

Later 

4-20HAOC 
10-lO"cprn 

Lc\ter 

10-1011
CPIII 

Later 

Later 

10- lo•cpm 

Later A, I 

Later A. I 

Later A 

Later A 

Later 

Loter A , l 

Later A, I 

Later A 

Later A 

N/A 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NQ.:_ SERVICE LOCATION SUPPLIER MODEL NO. OUTPUT/SCALE SET POINT gEHARKS 

CN-RA-AS15 Common Alarm for RMP-1 Surge Tank. Skid Ronan 506H Later N/A A 
Adjacent to 
Annunciation Panel 

CN-RR-RR16 Radiation Recorder RMP-1 Panel Hes- M11E 0-100 DC N/A I 
EE-GRMP-1 tronlcs 0-100 DC 

CN-RE-PF17 Post Filter Infl~ent Post Filter Eber11ne RD-22 N/A 
Radiation Element Influent Line 

CN-RI-PF17 Post Filter Influent Post F\ lter Ll d Eber11ne SAM-2 0 to 5X10 5 N/A I 
Radiation Indication cpm 

CN-RE-PF18 Post Filter Effluent Post Filter Eberllne RD-22 N/A l 
Radiation Element Effluent Line 

CN-RI -PFIB Po>t Filter Effluent Post Filter Lid Eberllne SAM-2 0 to SX10 5 N/A 
Radiation Indication cpm 

FCC-HIS-1 Fuel Transfer Canal CN-PNL-1 C-H EJOJF 
Drain Pump 

FCC-Pl -2 Fuel Transfer Canal Local 
Fill Pump Air Supply 

FCC-KL-3 IIF Processing Pump CN-PNL-1 C-H EJOCM 
Isolation Valve 

FCC-KS-3 IIf Processing Pump FCC-V003 
Isolation Valve 

FCC-Pl-3 Fuel Transfer Canal Dialn Manifold Later Later 0-200 pslg N/A 
Line Pressure Gauge <In containment> 0-200 pslg 

FCC-PI-4 Fill Valve Malnfold Local 
Pressure 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO . SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT/SCALE SET POINT REMARKS 

FCC-ll-102 Fuel Tr~nsfer Canal Level SPC-PNL-3 Hes- 7201 10-50 MADC N/A I-< previously 
tronles 0- 500" we tagged 

RC-li-102A> 

FCC-LT -102 Fuel Transfer Canal Level RC-LCPI Foxboro EI3DM 0-18psig 
HKAHl 10-50MADC 

FCC-LI S-1 03 Fuel Transfer Canal Level RC-LCPl Barton 288A 0- 18pslg 453" we<I> 
0-500" we 

FCC-FICV-104 Fuel Transfer Canal RC-LCPl Moore 62VNA 2.5 CFH 
Bubbler Regulator 

RC-ll - 102 Reaetor/IIF Level SPC-PNL-3 Hes- 7201 10-50 mAde N/A 
tronles 0-100". we 

RC-LIC-102 IIF Level Control SPC-PNL-3 Foxboro 62H 10-50 mAde 66'X. C-<prev\ously 
<proper t.l on a 1 > 50-10 mAde tagged 

SPC-LIC-3A> 

RC-LT -102 Reaetor/IIF Level RC-LCP-1 foxbc. ro E13DM 0-36 pslg N/A 1/C 
HKAMI 10-50 mAde 

RC-li-102A Reaetor/liF Level CN-PNL-1 GE DI·IGII 10-50 mAde N/1\ 
157C4653TA 0-100" we 

RC- LAH-103 I IF Leve 1 H \ SPC-PNL-3 N/A N/A A 

RC- LAL-103 I If Leve 1 Lo SPC- PNL-3 N/A N/A A 

RC-LIS-103 Reaetor/llF Level RC-LCPl Barton 258 0-3.6 ps\g H \ -7 8" HC ( I> 
Lo-54"HC<D> 
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SDS INSTRUMENT INDEX 

TAG INPUT/SPAN 
NO . SERVICE LOCATION SUPPLIER MODEL NO . OUTPUT /SCALE SET POINT REMARKS 

RC-LAH-103A I IF Leve 1 HI CN-PNL-1 Ron.1n X2-1003 N/A N/A A 

RC-LAL-103A I IF Leve 1 Lo CN-PNL-1 Ronan X2-1003 N/A N/A A 

RC-FICV-104 IIF Bubbler Regulator Panel RC-LCP1 Moore 62VNA N/A 2.5 CfH C, I 

RC-PAL-105 IIf Bubbler Air Supply Control Room Later Later N/A N/A A 
Pressure Panel SPC-PNL-3 

RC-PSL-105 IIF Bubbler Air Supply Panel RC-LCP1 Static- 4t~-K4 0-20 pslg 15 pslg<D> A 
Pressure 0-Ring N/A 

DHC-H IS-1266 Ilf fill Isolation CN-PNL-1 C-H EJOJM 
Valve HDL-V40 

DHC-HIS-1266 llf Fill Emergency Stop Local C-H 102SOT5 

m-K-HIS- llf fill Low Trip Block CN-PNL-1 C-H E30DM 
1266- I 

DWC-IHS-1 IIF Processing r ump CN-PNL-1 C-H EJOJF 
OHC- P-1 

OHC-HS-1 IIF Dra\n Emergency Stop Local C-H lO?SOTS 

DHC-IHS-1A IIF Drain High Trip Block CN-PNL-1 C-H £300M 
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Isotope 

H-3 

Sr-89 

Sr-90 

Sb-125 

Cs-134 

Cs-137 

pH 

Boron 

Na 

Volume 
<gallons> 

Typical 

RCS 
2/81 

0.066uCI/ml 

0 . 25uCtlml 

23uCI/ml 

1.6xlo- 1uCIIml 

3.4uCI/m1 

25uCI/m1 

7.6 

3800ppm 

1240ppm 

88.000 

Appendix 8 

Analysts of Water Processed 

RCS RB Sump RB Sump Decon 
2.84 9/80 7/83 

0 .031uCI/ml 0.97uCIIm1 O.l2uCIIm1 

not detectable 0. l8uCI/ml not detectable 

9.6uCtlml 2. 64uCI/ml 1.6uCI/ml 

0.46uCI/ml 9. 1x 10- 1uCIIm1 0.023uCI/m1 

0 .23uCI/ml 27. 7uCI/m1 0 . 14uCi /ml 

4. 9uCtlm1 172uC\/m1 2. 1 uCi /ml 

7.85 8.6 7 

3784ppm 2000ppm 3193ppm 

llOOppm llOOppm 240ppm 

42,000 625,000 20,000 



Append1x No. 9 

to 

Submerged Dem1nera11zer System 

System Oes1gn Descr1pt1on 

T1 tl e 

S.O.S. Oraw1ng L1st 



DRAWING NO. 

5270-A-5001 

5270-A-5002 

5270-A-5004 

5270-A-5005 

5270-A-5006 

5270-A-5007 

5270-A-5009 

5270-A-5010 

527C-A-50l1 

5270-A-5013 

5270-A-5014 

5270-0-5002 

5270-D-5003 

5270-0-5004 

Appencll ( No. 9 
S.O.S. DRAWING ~IST 

TITLE 

C~SI-TMI Supply Manifold Submerged !on 
[Acnanger~ P and ID 

CNSI-TMI P and IO Contaminated Feed Water System 

CNSI-TMI P and IO Off-Gas and Liquid Separation 
System 

CNSI-TMI Ion Exchange Flow Sheet 

CNSI-TMI 527-A-03/Intermedlate Sampling System 

General Layout Pian Ion-Evchange Eauipment 

CNSI-TMI 527A-02 P ~nd !0 Beta Monitoring 
Manifold 

Ion £(changer Support Assembly Drawing 

CNSI-TMI Dewatering Station P and IO 

P and IO RCS Clean-Up Manifold 

Po~l rloor Equipment Base Locations 
rnstallation Dimensions 

Prefi Iter 125 Micron 

Final Filter 10 Micron 

~'•efilter/Final Filter Details 



ORAWHIG ~lO . 

527D-D-5007 

527D-D-5008 

5270-D-5009 

527D-D-5011 

527D-D-5012 

527D-D-5013 

5270-D-5014 

527D-J-5001 

527(-J-5002 

527D-J-5003 

527D-J-5004 

527D- J-5005 

5~7D-L-5001 

527D-L-5002 

527D-L-5003 

527D-L-5004 

527D- L-5005 

Append!~ No . 9 <Cont'd> 
S.O. S. DRAWING LI ST 

TITLE 

Off-Gas Separator Item No. 5270-01 

Off-Gas Pump Stand Pipe 

E~changer Skirt and Lifting Lugs 

Prefilter With Agitator 

Ion Exchanger, Final Filter and Prefilter 
Deta II s 

Ion E~changer ana Final Filter 

Prefilter 

Beta Monitoring Housing Details 

Beta Monitor Mounting Detail for L527-65 
RE527-13 

Raoiation Monitor Panel RMP-1 Arrangement 

Radiation Monitors Holder and Weight As~y and 
Oet for Ion Exchange Filters Radiation Monitors 

Radiation Monitors Holders and Weight As sembly 
and Details for Ion E~changer 

Fil ter Manifold Piping Plan and Elevations 

Ion-Exchanger Support Rack Piping 

Ion-Exchanger Support Rack Piping 

Filter and Leakage Containment Excnanger Rack 
Piping 

Intermediate Level Sampling Glove Box Layout 
and Details 527A-03 



DRAWING NO. 

5270-L-5008 

5270-L-5009 

5270-L-5010 

5270-L-5011 

5270-L-5012 

5270-L-5014 

5270-L-5015 

5270-L-5016 

5270-L-5017 

5270-L-5018 

5270-l-5021 

5270-L-5022 

5270-L-5023 

Appendix No . 9 <Cont ' d} 
S.O .S. DRAWING LIST 

TITLE 

Unit <I> Suooort Rack and Exchanger Piping 
Manifold Interconnecting Piping Plan and 
Section "A-A" 

Unit <I> Support Rack and Exchanger Piping 
Manifold Interconnecting Piping Plan and 
Section "8-B" 

Unit <I> Support Rack and Exchanger Piping 
Manifold Interconnecting Piping Plan and 
Section "C-C'' 

Piping Plan and Elevation Exchan')er Manifold 

Piolng Sect ons E~changer ~lanlfo l d 

F 11 ter Manifold and Fi Iter Rack Interconnect 
Piping 

F i 1 ter r~an I fo 1 d and F i i ter Rack Interconnect 
Piping 

Piping Arrangement Surge Chamber Area 

Piping Section Surge Chamber Area 

Piping Section Surge Chamber Area 

Piping Arrangement - Pian Off-Gas System 

Filter Manifold and HI-Rad Filter Sox 
<527-A-01) Interconnect Pip ing 

Piping Arrangement - 527A-02 Beta Monitoring 
Manifold 



DRAWING NO. 

5270-L-5026 

5270-L-5027 

5270-L-5028 

5270-L-5029 

5270-l-5030 

5270-L-5031 

5270-L-5032 

5270-L-5033 

5270-L.-5034 

5270-M-5003 

52 70-t~- 5004 

5270-M-5005 

5270-M-5006 

5270-M-5007 

5270-M-5008 

Appenolx No . 9 <Cont'd) 
S.O.S. DRAWING LIST 

TITLE 

Utill.ty Piping Arrangement Plan- Unit II- "B" 
Fuel Pool 

Utl!lty Piping Arrangement Details- Unit II
"B'' Fuel Pool 

Piping Arrangement - Sections Off-Gas System 

Piping Arrangement - Dewatering Station 

Piping Arrangement RCS Clean-Up Manlrold 

Composlt~ Plp 1 ng A~ra~~1ment Ion Exchang~r. 
Polish Manifold . Fil ter Moo \ fold anc RCS 
Clean-Up Manifold 

Composite Piping Elevation Ion E1change r , 
Polish Manifold. Filter Manifold and RCS 
Clean-Uo Manifold 

Composite Plolng Arrang~ment Surge Chamber Area 
Plan Column AM to AP 

Composite Piping Arrangement Surge Chamber Area 
Elevations 

Filte r Manifold Assembly Plan anJ Elevat ion 

Fi lter Manifold Assembly Section: 

Filter Manifold Assembly Details 

Fi lter Manifold Assembly Details 

CNSI-TMI Ion Exchanger Support Unit Ia 

CNSI-TMI Ion Exchanger Support Units lb. Id and 
Ie 

CNSI-TMI Ion £ ~ changer Support Unit Ic 



ORAHING t40. 

5270-M-5010 

527D-M-5011 

5270-M-5012 

527D-M- 5013 

270-M-5015 

527D-M-5016 

527D-M-5017 

5270-M-5019 

527D-~t-5020 

5270-M-5021 

527D-M-5022 

5270-M-5023 

527D-M-5024 

527D-M-5025 

5270-M-5026 

5270-M-5027 

5270-M-5028 

527D-M-5029 

~opendlx No. 9 <Cont'd> 
S.O .S. DRAWING LIST 

TITLE 

CNSI-TMI Ion Exchanger ~upport Unit II 

CNSI-TM! Ion Exchanger Support Unit III 

Ion Exchanger Support Oetails 

Off-Gas Separator and Stand Pipe- Skid ~etall 

Cask Support Platform Pia~. Section and Detail 

Surge Chamber Cover Plan and Details 

Exchanger Manifold Plans and Sections 

Exchanger Manifold Sections and Details 

Cask Support Pl~tform Filter Manifold Shielding 
Details 

Ion Exchanger L1 fting Yoke Guide Details 

Spent Ion Exchanger Storage Rack 

Beta Monitoring Manifold Plans and Sections 

1-13C Shipping Cas k Support Platform 

Yoke Hanger Detail 

Plans and Details Dewatering Station 
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2-J75-SDS04 Looo Diagram. 505 '-'on! tor Tanr. P-18 Discharge 

2-J75-SDS05 Loop Diagram. SDS Monitor Tan~ T-IA Low Level 
Trip 

2-J75-SDS06 Loop Diagram, 505 Monitor i anr. T-16 Low level 
Trip 

2-J77-SOS01 Logic Diagram. 505 Feed and Monitor Tan~. 
Transfer Pumps 

2-J77-SDS02 Logic D·lagram, SDS Feed and Monitor Tanr Inlet 
Valves 

2-J77 -SDS03 Logic Diagram, sos Feed and MonItor Tanr Alarms 

2-J78-SDS01 Level Setting Diagram. SOS Men I tor T anr . T-1A 

2-J78-SOS02 Le·Je 1 Setting Olaqram, cos Monitor r anr. T- 1 B 

2-POH-00 1 H1/AC. Partial Pl an) 

2-PlS-001 Wd11 and Floor Penetration Schedule 



DRAWING NO. 

2-Pl5-002 

2-P60-m1o1 

2-P60-SDS01 

2-P60-SDS02 

2-P60-SDS03 

2-P64-0H01 

2-P64-SOS01 

2-P64-SDS02 

2-P64-SDS03 

2-E21-SDS01 

2-MlOOA-00001-01 

2-EOR-6201 

JS082080 

20-950-29-001 Sht. 1 of 2 

20-950-29-001 Sht. 2 of 2 

20-950-29-002 

2E-950-02-001 

App~ndiA No . 9 <Cont'd> 
S.O.S. ORAWI~G LIST 

ilTLE 

Hall and Floor Penetration Schedule 

Piping Isometric. Demineralized Hater System. 
FHB. Unit 1/Untt 2 Corridor 

Piping Isometric. sos. AU)( and Fuel Handling 
Building 

Piping Isometric, SDS. Au.< and Fuel Handling 
Building 

Piping Isometric. sos. Aux and Fuel Handling 
Bui 1 ding 

Hanger Details. Oemineraliz~d Hate r System. 
FHB, Unit 1/Unit 2 Corridor 

Hanger Details. SDS Feed and Monitor Tank 
System, Aux and Fuel Handling Bldg. 

Hanger Details. SOS Feed and Monito' Tan' 
System. Aux a~d Fuel Handling Bldg. 

Hanger Details SDS Feed and Monitor Tank 
System, Au~ and Fuel Handling Bldg. 

SDS-One Line Diagram 

Two 12,000 Gallon, 96" 0 .0. "'32'0", Straight 
Shell Hater Storage Tan~s. Buffalo Tank 

Grounding and R~ceway. Submerged Oemtnerallzer 
System 

SDS Graphic Display 

SOS Demineral izer Liner 

SOS Demineralizer Liner 

SDS Spray Header Assembly 

SDS Plan VIew 



.------------~·----------

DRAWING NO . 

20-950-29-003 Sht . 1 of 3 

20-950-29-003 Sht . 2 of 3 

20-950-29-003 Sht . 3 of 3 

20-950-29-004 Sht. of 3 

20-950-29-004 Sht. 2 of 3 

20- 950-29-004 Sht . 3 of 3 

2C-950-29-005 Sht . of 2 

2C-950-29-005 Sht . 2 of ' .. 
2C-950-29-006 

28-950-29-007 

20-950-29-008 

20-950-29-009 Sht. of 2 

20-950-29-009 Sht. 2 of 2 

20-950-29-010 Sht . of 2 

20-950-29-010 Sht. 2 of 2 

20-950-29-011 Sht. of 2 

20-950-29-011 Sht. 2 of 2 

2C-950-21-001 

2C-950-21-002 

ZR-950-21-001 

Appendix No. 9 <Cont'd) 
S.O.S. DRAWING LIST 

TITLE 

SDS Prefilte r 125 Micron Assembly 

SDS Prefilter 125 Micron Head Details 

SDS Prefi l ter 125 Micron Filter Cylinder Details 

SOS Final Filter 10 Microns 

SOS Final Filter 10 Microns Misc . Details 

SDS Final Filter 10 Microns Filter Sub-Assembly 
and Misc. Details 

SDS Plug 

SDS Plug Tool 

SDS Vent Hose Retainer Clip 

SDS Hose Support 

SDS Ion Exchanger Off-Gas System Connection 
Options 

sos [)(changer Lifting Yok e Replac ,:ment Assembl y 

SDS Exchanger Lifting fake Details 

SOS Unspent Exchanger Ll ft i ng Yoke Replacement 
As:;embly 

SDS Unspent Exchanger Lifting Yoke Details 

Etchanger Retrieval Tool Assembly 

Exchanger Retrieval Tool Details 

Sump Sucker P and ID Surface Hater Suction Feed 
Tankage Fi l l System 

SOS P and IO Beta Monitoring Manifold 

P and ID Comoosite Submerged Oemlne rallzer 
Sys tem 



ORAHING NO. 

2-M75-0WC01 

2-M75-DriC02 

2-P70-DHC01 

2-J77-0HC01 

2-J77-0HC02 

2-J77-0HC03 

2-J77-0WC04 

2-J78-0HC01 

2-P70-FCC02 

2-J77-FCC01 

2-COP-1306 

11127718C <6&14> 

Aopendlx ~o . 9 <Cont ' d> 
S.O .S. DRAWING LIST 

TITLE 

Sche·ma tic Diagram - IIF 
2> 

Schematic Diagram - IIF 
2) 

Processing System 

Processing System 

Piping Composite- Defueling Wate r Cleanup 
System- Reactor Building 

( 1 of 

<2 of 

Log':: Diagram - IIF F i 11 Isolation Valve WDL-V40 

Logic Diagram - IIF Processing Pump DWC-P-1 

Logic Diagram - IIF Level Alarm 

L0glc Diagram - IIF Misc. Alarms 

Level Setting Diagram. Internals 1naex1ng 
Fixture 

Reactor Building Sump and Fuei Tran~fer Canal 
Draining Network 

Logic Diagram - Fuel Transfer Canal Surface 
Suction Pump <FCC-P-1> 

Reactor Building IIF Platform Plans. Sect ions. 
De ta i Is 

Wiring Diagram - Water Level Sensing System 



_ App~nd\ x No. 10 

to 

Submerged Demlneral\zer System 

System Design Description 

Title 

S.D.S Valve List 



VALVUQ..:. 

CN-V-Fl-1 

CN-V-FL-2 
<V-527-6>• 

CN-V-Fl-3 
(IJ-526-9>* 

CN-V-FL-4 
<V-527-11) • 

Ctl- V- rL - 5 
( v- 52 7- 1 3). 

CN-V-Fl-6 
<V-527-14> * 

CN-V-FL- 7 

CN-V-FL-8 

Ctl- V-Fl-9 

• < Pr l nt No ) 

SIZE 

1 1/2" 

l 1/2 II 

l 1/2" 

31~" 

1 1/2'' 

1 l/2" 

1 1/2" 

I l/2" 

I 112" 

DESCRIPTIO~ 

Filter Manifold 
Influent Isolation 

Filter Manifold 
Influent Check 

Filter Influent 
Sal'lple Throttle 

Filter Manifold 
Flush Isolation 

Pre -Filter Inlet 
I so 1 at ion 

Final Filter Outlet 
Isolation 

Prefilter Vent 

Prefilter Outlet 

Prefilter Inlet 

- I -

TYPE, MANUFACTURER & 
MODEL NUMBER 

300# Ball Valve 
SH 316 SS 
ITT Grl nne 11 
1 1/2"-3023-1-1 

15011 Swlnq Check 
BW 316 ;· 
Alloyc<. · .• 476 

30011 Ba ' t ~· _ .• ,.~ 

sw 316 ss 
ITT Grl nne 11 
1 1/2"-3023-1-1 

30011 Ball Valve 
SH 316 SS 
ITT Gr I nne 11 
3/4"-3023-1-1 

17511 Diaphragm Valve 
SH 304 SS 
ITT Grinnell Fig. 2471 

30011 Ball Valve 
SH '316 SS 
ITT Gr I nne 11 
1 1/2"-3023-1-1 

220011 Two Hay Check. 
Quick Disconnect Coupling 
Hansen 1112-lfK 

220011 Two Way Check 
Quick Disconnect Coupling 
Hansen 1112-HK 

2200# Two Hay Check 
Quick Disconnect Coupling 
Hansen 1112-IIK 

MATERIAL 
~PECIFICATIC~ 

527-L-I\n02 

527-L-5010 

527-l-5002 

527-L-5002 

527-L-5009 

527-L-5002 

527-L-5003 

527-L-5003 

527-L-5003 

3/83 
<Reset> 



TYPE, MANUFACTURER & MATERIAL 
VALVE NO . SIZf DESCRIPTION MODEL NUMBER SPEC IF ICA liON ----
CN-V-FL-10 3/4" Final Filter Vent 300# Ball Valve 527-l-5002 . 
<V-527-18>" Isolation SH 316 SS 

ITT Gr I nne II 
3/4"-3023-1-l 

CN-V-FL-11 3/4" Pre-Filter Vent Isolation 300# Ba •l Valve 527-l-5002 
<V-527-19) " SH 316 SS 

ITT Grinnell 
3/4"-3023-1-l 

CN-V-FL-12 314" Filter Flush Line Check 150# Swl ng Ched. 527-l-5010 
( V-527-20) • BH 316 SS 

Alloyco Figure 476 

CN-V-FL-13 1 1/2" Final Filter Vent 2200# Two Hay Chec~ 527-L-5003 
Quick Dlsconnrct Coupling 
Hansen ~12-~f... 

CN-V-FL-1 4 1 1/2" Final Filter Outlet 2200# Two Hay Chec~ S27-L-5003 
Quick Disconnect Coupling 
Hansen 1112-H.._ 

CN-V-FL-15 1 1/.:'" r 1 na 1 F 1 1 t e, Inle t 2200# Two Hay Chec~ 527-L-5003 
Qulc~ Disconnect Coupling 
Hansen #12-HK 

CN-V-FL-16 3/4" Filter Man ifold Flush 30011 Ball Valve 527-L-5002 
<V-527-24)• I so 1 at ion Sl~ 316 SS 

ITT Grl nne 11 
3/ 4"-3023-1-1 

G4-V -Fl-17 1/2" Pressure Inst1ument 30011 Ball Valve 527 -L-S002 
Isolation Between Pre- SH 316 SS 
filter anu F111ol f1lter ITT ,jr i nne I I 

1/2"-3023-1-1 

Ctl- 11-FL-18 1 1/2" Pool S~ lm.ne• Suet 10n Chec~ 15011 SwIng (heel 527 -L- 5010 
SH 316 SS 
Ladlsh 
5261-0607-1 5A 

• ( P' i n t '~o. > 
., - 3/83 - .. 

<Reset> 



VALVE NO . 

C'~-V-FL-19 

CN-V-H -20 

SIZE 

3/4" 

3/8" 

CN-V-IX- 21 through 23 Deleted 

CN-V- I>'- 24 
( 1/ - 527 21> " 

( ~ v J) - ~5 

<V- 5 21 - ~2> " 

~ N V l' - 26 
<V- 527 23l" 

• < P, In t I h) l 

I" 

1" 

t •• 

DESCRIPTION 

Pool Sk\mmer Pump Vent 
and Prime Isolation 

Filter Manifold flush and 
Drain Connection 

IX Manifolo Supply Line 
Auto. Isolation 

Tt a l n Ill I0n E ~cha iHJt>• s 
Inlet Isolation 

Ttaln 112 Ion E•chang~t s 
Inlet Isolati on 

- 3 -

TYPE, MAIWFACTURER & 
MODEL NUMBER 

150# Globe 
Stainless Steel 
Alloyco Figure 114 

Whitey Ball Valve 
ss 436 

30011 Ball Valve with 
Pneumatic Ac~uato • 
SH 316 SS 
1 " - 302 3- I - 1 

20011 Olapht aym Vahe 
ITT Grl nne 11 f I 9. 24 71 
sw 304 ss 
Ethylene Pt opylene Oi~ph•agm 

20011 D l a pitt agm Va 1 ve 
ITT Grinnell Fig . 2471 
Sll 304 SS 
Ethylene Propylene Diaphragm 

MATERIAL 
SPECIFICATION 

Valve: 
527-L-5002 

Actuatcr : 
527-L-5011 

527-L-5009 

527-L-5009 

3/83 
<Re cetl 



TYPE, MANUFACTURER & MATERIAL 
VALVE NQ .:. SIZE DESCRIPTION MODEL NUMBER SPEC IF ICA TlON 

CN-V-IX-27 1 .. Train #1 Ion Exchangers 300# Ball Valve 527-L-5002 
< V-527-25> • Outlet Isolation S~l 316 SS 

ITT Gr I nne 11 
1"-3023-1 - 1 

CN-V-lX-28 1 II Train 12 Ion Excha~gers 30011 Ball Valve 527-L-5002 
(V-527-28)• Outlet Isolation SH 316 SS 

ITT Gr I nne 11 
1"-3023-1-1 

CN-V-lX-29 1" Cation [(changer "A" 30011 Ball Valve 527 -L-5002 
<V- 527-29)* In1-:t Isolati on SH 316 SS 

ITT Gr i nne 1 1 
1"-3023-·1-l 

CN-V- IX-30 1" Cation bchanger "A" 30011 Ball Valve 527-L-5002 
<V- 527-30> • Outlet Isolation SH 316 SS 

ITT Gr l nne 11 
1"-3023-1-1 

CU- V- 1>..-3 1 l" Cation E"<changer "B" 30011 Ball Valve 527-L-5002 
<V 527-31) * Inlet Isolation SH 316 SS 

ITT Grinnell 
1"-3023-1-1 

0 1-V- lX- 32 1" Cation Exchanger "B" 300# Ball Valve 527-L-5002 
<V-527-32>* Outlet Isolation S~l 316 55 

I T1 Gr I nne 11 
l"-3023-1-1 

CN-V- lX-33 1 II Train #l IX Flush Line 150# Swing Check 527-L-5010 
Check Bl~ 316 SS 

Alloyco Fig . 476 

Ct~ - V-I X- 34 I" Train Ill IX Flush Line 30011 Ball Valve 527- L-5002 
<V-527-49> * Isolation Sri 316 SS 

ITT Gr i nne 11 
1"-3023- 1-1 

• ( P' i n t llo . > - 4 - 3/83 
<Reset> 



TYPE, MANUFACTURER & MATERIAL 
VALVl_NO . SIZE DESCRIPTION MODEL NUMBER SPECIFICATION 

CN-V-IX-35 1 II Train #2 IX flush Line 150# Swing Check 527-L-5010 
Check BH 316 SS 

Alloyco fig. 476 

CN-V-IX-36 I" Train #2 IX Flush Line 30011 Ball Valve 527-L-5002 
<V-527-50>* I so I a t\on SH 316 SS 

ITT Gr i nne 11 
1"-3023-1-1 

Cti-V- IX- 37 1 .. Cation "A" Flush Line Check. 15011 Swing Check 527-L-5010 
BW 316 SS 
Alloyco Fig . 476 

CN-V- IX-38 1" Cation "A" Flush Line 30011 Ball Valve 527 -L-5002 
<V-S27- 51 >• I so 1 at ion SH 316 SS 

llT Gr I nne I I 
1"-3023-1-1 

Ctl-V- IX- 39 1" Cation "B" Flush Line 15011 Swing Cher.~ 527-L- 5010 
Check Bl~ 316 SS 

Alloyco Fig . 476 

CI~-V- I J< - 40 I" Cation "B" Flush Line 30011 Ball Valve 527-L-5002 
< V-527-52) • Isolation SH 316 SS 

J TT Gr I nne 11 
. 1"-3023-1-1 

Cll-IJ-lX-41 1 1/2" T r a I n No . 1 I X "A" In 1 e t 2200# Two Hay Check 527-L-5003 
Quick Disconnect Coupling 
Hansen 1112- HK 

Ctl -V- IX- 42 I 1/2" T r a i n No . 1 1 X "A" Out I e t · 2200# Two Way Chec~ 527- L-5003 
Quick Disconnect Coupling 
Hansen 1112- IIK 

0 1- IJ - I X- 43 I I /2" rraln No . I IX "B" Inlet 22001 Two Hay Chec~ 527-L-5003 
Quick Disconnect Coupling 
Hansen #12-m:: 

• ( P,. i 11t tlo . > - 5 - 3/83 
<Reset> 



TYPE, MANUFACTURER & MATERIAL 
VALVE NO. SIZE •; DESCRIPTION MODEL NUMBER SPECIFICATJO~ 

CN-V-IX-44 1 1/2" T r a I n No. 1 1 X "B" Out 1 e t 2200# r~o Way Check 527-l-5003 
Quick Disconnect Coupling 
Hansen 1112-HK 

CN-1/-IX-45 I 1/2" Train No. 1 IX "C" Inlet 2200# Two Hay Check 527-l-5003 
Quick Disconnect Coupling 
Hansen 1112-HK 

CN-V-1X 16 I 1/2" Train No. 1 IX "C" Outlet 220G# Two Hay Check 527-L-5003 
Quick Disconnect Coupling 
Hansen 1112-HI 

CN-V-lX- 47 I 1/2" Tra1n No . 2 IX "A" Inlet 220011 Two Hay Check 527-L- 5003 
Quick Disconnect Coupling 
Hansen 1112 - ll~ 

CN V-IX-48 l 1/2 .. T r a I n No. 2 I X "A" Out I e t 2200# Two Hay Check 527-L-5003 
Quick Disconnect Coupling 
Hansen i/12-HK 

CN-V- IX -49 l l/2" T r a i n No . 2 l >- "B" I nl e t 220011 Two Hay Chec~ 527- L-5003 
Quick Disconnect Coupling 
Hansen 1112-HK 

CN-IJ-IX- 50 I 1/2" T r a i n No . 2 I X "B" Out l e t 2200# Two Hay Chec~ 527-L-5003 
Quick Disconnect Coupling 
Hansen #12-H..: 

CN-V- IX-51 I 1/2'' T r a i n No . 2 I X "C '' I n I e t 2200# T .10 ~lay Chec~ 527- L-5003 
Quick Disconnect Coupling 
Hansen t/12- HK 

CN-V- IX-52 I 1/2 '' Tr a i n No . 2 I X '' C" Out 1 e t 2200# Two Hay Chec~ 52 7-L-5003 
Quick Disconnect Coupling 
Hansen #12 - HK 

CN-V- IX-53 I 1/ i" Cation IX "A" Inlet 22001 l~o Hay Chec~ 527-l-5003 
Quick Disconnect Coupling 
Hansen 1112 -H ~ 

• < P 1· i n t No . > - 6 - .. 3183 
<Reset) 



~LVI.J!.9.:. 

CH-V- IX-54 

CN-V- lX- 55 

CN- V-IX- 56 

C I~ - V- I X- 57 

CIJ - V- 11 - 58 
<V- 527-Zl3/ • 

CN -V- l ! - 59 

c•;- V- 1 X- 60 

( '1 -V · I ( - fj l 

CII- V- I t - 62 

CII- V- 1 ~ - 63 

CN IJ I X- 64 

CN·- 11- l Y 65 

Ul V- l .X 66 

Cll·· 1.' - I I (, 7 

• ( P r i n t lit:; } 

SIZE 

I 1/2" 

1 1/2" 

I 112" 

RESERVED 

l 1/2" 

1 l /2 II 

RESERVED 

1 .. 

1 .. 

2" 

2' 

3/4'' 

l .• 

I " 

DESCRIPTION 

Cat1on IX "A" Outlet 

Cation IX "B" Inlet 

Cation IX "B" Outlet 

Cat ion Effluent First 
Isol ati on to Ut i lity 
Piping 

Cation Effluent Second 
I solat ion to Utility 
Pipi ng 

fl us h Connect !on l so lat ion 

Flush Connecti on Iso lation 
Check 

SDS to RCBT Shut Off 

SDS to RCBf Che c~ 

SDS to RCBT Vent 

·SDS to RCBT O•a l n 

SOS to RCBr Oraln 

- 7 -

TYPE, MANUFACTURER & 
M0DEL ~UHBE -'-R __ 

2200# Two Way Check 
Qu\ck Disconnect Coupling 
Hanser #12-HK 

2200# Two Way Check 
Qulc~ Disconnect Coupling 
Hansen #12-HK 

220011 Two l~ay Check. 
Qulc ~ Disconnect Coupling 
Hansen /11 2-HK. 

15011 Ball Vul ve 
sw 31 6 ss 
JlT Grinnell 
1 l/2" -3015- 1-R 

1 SOli Ba 1 I v a 1 v e 
SH 316 SS 
ITT Grinnell 
I 1/2"-3015- 1-8 

8(111 

Check 

150h Ual l Val ve SW 

60011 Check Sl·l 

Globe sw 
Y-Gl obe SH 

i· Gl obe SH 

~!ATERIAL 

SPECI.EJC~l!Q~ 

527-L-5003 

527-l-5003 

527- L-5003 

527- L-5002 

527- L--5002 

3/RJ 
< R~se t > 



'/Al\1f WJ •. 

01~\J ~ 1/ ~· l f)2 

o~ ~ v ... n ... to3 

'~rtV ~ I,. " I04 

r.u~v - I 'i ~ 1 O') 

C N V·· u·- 1 Oh 
l'l · '.Jt 1- 2Q4'. 

04 .. v n.: ... 1 'i 1 
{V S.!7 -n> · 

f N V LC· 108 
rv-~21~21> • 

cn-v. Lr 1 0~ 
C V - 5,7 - 6~> · 

• < Pr 1 n t ljt.•. :• 

)IJE 

2u 

2'' 

/' 

2 .• 

)/2" 

I" : 

I'' 

1" 

OESCR~PT ~OU 

flr~.t · r~o l <ttl on to MriHT 

~HOn<l l so1atl on to MHHT 

F 1 1 -:. t I t;(l lu I 1 r;n to RC61 

Se cond J<..ol<1t l0n l v RCIH 

Ccmtrtlnmen t Pump Dl ~<.hM<JC 
Pr~~!lutt:: Instrument 
l 'iOldtl on ··· 

I lnd I F 11 tc • ll?<l~Of f 
t ~o l.1 t 1 on 

Pte -Fi lter led~off 
f ~olat lcn 

lr..tln Ill I I "A" 
l.e.H:off l ~old tl on 

~ R 

l(P£, MANUfAClUREH & 
MQOEL NUM~(P. 

\000# 8~11 V~lvu 
SW 304 SS 
~JHt s 
S-8501 -t.L 

1000# Bdll Vdlv~ 
sr~ 304 s~ 
rid t t'l 
') . B'IO I - LL 

150N Bdll Vdlve 
SW JIL SS 
Iff Gr \nnel l 
2"-JOI~-l-1 

1!>011 EJ ,I) I Volv~ 
Sri J 16 $S 
1 T I Gl' \ n11e l 1 
2''-30 1!>- 1- 1 

100011 Ball Valve 
51·1 304 ss 
~1,, tt .. 
S- fl50 l - Ll. ·· 

200n Dldphtagm V~lve 
ITt Gr lnncll fig , 2<111 
Slol 304 SS 
rthylene p, up:tl~rw O lt~pltrt~grn 

20011 Olaphtdgm Vdl 'l<! 
lT T Gr i r\IIC 11 f 19. 2 4 7 I 
51ol 304 ss 
lthylene Ptopylene Oldphld<Jm 

200h Ulaphragm ValYe 
HT Grlrlnell fig. 24/1 , 
')~l 304 ss 
Elhylcnt.> Pr o pylene !Jidptlttl<Jnl 

MATF.RIAL 
SPl~lr!CAl~m· 

527 -l~)OOl 

5?7- l - ~002 

527-L- 5002 

!J:?I - I - !>002 

527 L-5002 

527-l ·· 5009 

~2 7- L ~ S009 

52'/ ·L- 5009 

3/H) 
Cl~i!!.et 1 



VA .. Vt. NO 

CN~V-LC-110 
<V-~l7 ~ 66J " 

CN V- lC-111 
<V-527-6/J• 

( " -V·l( ll? 
rv . ~2/ ~R> " 

!'I IJ ·LC- 11:1 
( '1 - C.,? 7 . (. ~1) . 

(II 11· U> I 4 
<'J " 527~ JoJ • 

(IJ .. '/ - l r> II~ 
( '.'- ~i 'I ~ II, • 

C~ -V - LC·llb 
1 V ~ S21 c 7lJ " 

(:1~'1 - tC-' I 'l 
(v-sn-~ n • 

• { l ~r I llt tiQ ., 

SI l( 

1" 

I" 

I'' 

I " 

l" 

l" 

,., 

1 1/:!" 

DESCRIPTION 

Train Ill If ''B'' 
letl~Off l Oidtlon 

Train Il l [X' "C" 
Lea~orr Isolation 

r r , 1 n 112 1 < '1 A·· 
le.J ~ O tf l'>vlatlon 

Tr' illn II? IX "B" 
le ,,~ .otf l :.()lu tlon 

1•-tifl 1/ / !> "(." 
ll'tJ~ off I ~o I ,It I on 

Cltion rx ''A'' Cet.\~of f 
[•,olclt lon 

Cat I on 11 "B'' t.c .,~ of f 
I ~oJ,,tt on 

le,••:off !:< .. ,,.. Jnl•l\ 
holrtlorr 

... ') -

TYPE, MANUFACTURER & 
~Q.Q~~ --N~MBCR ____ _ 

20011 Diaphragm Valve 
I7T Grinnell f\g. 2471 
Si1 304 SS 
Ethylene Propylene Diaphragm 

200# Diaphragm V~lve 
ITT Grinnell fig 2471 
S~l 304 SS 
fthylene Pr opy lene Dl.\plu'dgr;l 

20011 Olaphld911l V"lve 
ITT Grinnell Fig . ~ 411 
S~l 304 SS 
Ethylene PropyiE.!ne 01,\plu diJm 

200P O i~phrdgm Vdlve 
1 T r G• 1 nne 11 r 19 . ;t 4 71 
SH 3011 55 
Ethylene P1opylen•~ Ol,lphrJC.)m 

200N Oi dphrdgm Valvp 
lrT Grinnell rtg !411 
S~l 304 <;5 
Ethylene Ptopylen~ C>lttplll•l910 

200# Dlaphrdgm Vdl ve 
!fl Gri nnel l fig . 711 11 
•;H 3011 ~s 

(thylene Pr opyiNw Oit)phr,tgm 

2001 Oldprir~gm Vdl ve 
I TT (, 1 I nne I I I I CJ • ~ t111 
S~l 3011 S$ 
(thy lene Ptopylene l)l,,pht,lqm 

3oOif fltt 11 v.11 ve 
SH 3H) s<; 
11 r Grlnnl'l 1 
I 1/.?'' JOlt · I H 

MATERlAL 
SPEC! f !.~AT 1_9N 

Sli- L- 5009 

527- L- 5009 

527 ~ L - 5009 

527 L 500') 

sn t-5oo9 

527 - l 5009 

527-L 5009 

!l27 ~ l. - S002 

3/83 
CH<' S<'t) 



VALV( 1~0 

CN-V-lC-1 18 
<V 527:-58> -

CN-V-LC- 119 
cv 527 59> · 

Cll-V-lC- 120 
<V-~:?7-60> ' 

( N V-LC-121 
(V- ~~7- ~31• 

CN-V-LC-1~2 
<V-5~7-64> " 

( 11 V-LC.- 1?7 
< V-~27 -RSJ • 

CN IJ -- l C-2 13 
<V- 527 - 61 J• 

(N 1/ -l ( 2 I 4 
<v sn-G?J · 

0 1- V-LC-130 

• ( pI \ II t 1it·,. i 

~J lf 

1 11 2" 

I l/2" 

I l/2 II 

I'' 

1" 

3" 

31 4" 

)/ 4 " 

l/2" 

DESCRIPHON 
... ~ - ·-

Lea .... off IX "B" Inlet 
Isolation 

Leakoff IX "A" Ou tlet 
Isol ati on 

Ll•dkOff IX "13 11 Out le-l 
1 ~o I at I on 

L~a ~ of f I t "A" flu~h 
Lin~ l so l<ttl on 

Leah)ff I .( "B" F I ush 
I I ne I so I d t I on 

Led~off Con tdl nment Pump 
Suct\on line 

Leo~ o ff I x ''A·· Vent 
1 so I at I c•n 

Lea~ off I x ''B' Vent 
Isolctt lon 

lCu "A" (ffluent Pre ssu re 
Gilugc l solcHIU!l 

- 10 -

lfPE, MANUFACTURER & 
HQ!~J~ Nl!~1~~R __ _ 

30011 Dall Valve 
Sl-l 316 SS 
Ill Gr I nne I I 
I 1/2 ''- 3021-l - 8 

30011 Ball Valve 
sw 316 ss 
l TT Gfl nne II 
I 1/2"-302 1- I ~ R 

30011 8dll Vdlve 
sw 316 ss 
ITT Grl nne II 
I 1/ 2"-3021 1-8 

30011 Ball Volvt
SH 316 SS 
I TT Gr I nne I l 
1"- 302 1- l -8 

30011 Ball Valvt> 
SH 316 SS 
1 TT Grinnell 
I '' - 302 I - I - f! 

Check 
All oyco Fig . 376 

30011 Bdll Vdlve 
sw 316 s~ 
ITr Grlnnt-11 
3/ 4"-302 1- 1- R 

300/1 8~111 Valvl' 
Sl~ 31fi SS 
I Tl Gr I nne II 
3/4"-3021 - l -8 

Ball Valve 
SH 304 SS 

HArfRlAL 
SP[Clfl~!tTlON 

527-l-5002 

527-L- 5002 

527-L- 5002 

527 - L- 5002 

527- L-5002 

527 -L-5002 

527- L- 5002 

527-l-5002 

3/83 
<Re set> 



VA! V( NO 

CN-V-LC- 131 

CN- V-l(-,132 

i. 'i V- LC-133 

1)1· 'I . LC ~ I 3<2 

CN-V -U> I35 

{'II·· 1) I I_ I 3 b 

Cll •1 -LC : Jl 

( N-V PM-16f 
IV - ~27 4 ~1 " 

l.ll V P!·l· 1 bl 
I"/ '.>21 4 .P • 

( IP/ P'-1 16ii 
t V- S. I .~ .1 1 • 

f ie V -P!I ltf<J 
tv sn. ;'J ), • 

u:~!J - P~ , lJo 
< '1 -· S ~l 4 !J> * 

f 1• v . PM- Ill 
t'J ~.!/ - 4 ]) • 

• cPt· lnt 11<:•' 

SIZE 

318" 

3/B 

J / 4 ,, 

1/:t" 

1/4" 

1/4" 

l/2" 

1/4'' 

1/tl I 

l/11" 

1/4 ,, 

11 4" 

1/4" 

QiS~R I fJ) QN 

LC Pump Discharge PI 
fsol at I on 

LC Pump Ol !iCharge PI If I gh 
Polnt Vent 

LClX " /4 " Effluent S~mple 
Valve 

LCL< "6" ft t luen t Sc.llnple 
Valve 

LC Pump Suction Plt?S'.lll€' 
r.,wgf.' 1 sol cttlon 

LC Pump Dlsch.trye Salflple 
Vc.\1 ve 

LCD "8" Eft luent p, e~sure 
G .wg~ l sol.t t lon 

T 1 ,li r1 f/ I I ..: "A' ' 011 t I e t 
Sdmple Iso iJtlon 

r • ~ 1 n 111 I "< '' b ·• Out I e t 
Sample l so lc~tt on 

Taaln 111 I\ "C" Outlet 
S<~mp I e r so I cHI on 

Ia a In It 2 1 < "A" Ou t 1 e t 
Samr le hn lt~t\ o11 

Trdln 112 L< ''B" Ou tlt!t 
Sanm le l ')o lat lon 

f1 aln 112 J). "C" Outlet 
~amph• l solt~tion 

11 .. 

V-Stem Globe Val 1e 
Hhltey SS1VS6 

V-Stem Globe Vdlve 
Hhttey SSIVS6 

Por~e r CPI 
Regulating lype 

Pa1~er CPI 
Regulati ng Type 

Par~er CP I 
Regulating Type 

Pa1~e1 CP I 
RPgulating Type 

S.1l I V ,1 I v e 
$~·1 304 ss 
13ll ll v., I ve 
1-ihl tcy SS-4354 

Ba 11 Va 1 ve 
Htd tey SS- 43$4 

6Jll Val ve 
Whttey SS-4354 

Ball Valve 
1-lh I tey SS- 43Stl 

8tlll Vl)lve 
Hhltey SS-4354 

Ball V~lv~ 
Nnlte y SS-4354 

527~L-5014 

527-L- 5014 

527 -L 5002 

3/83 
( R~•.e t) 



VAlV( NO . 

CN-\'- PM M172 

CN- V- PM - 173 
<V- 527- 114>• 

CN-V-PI·! 174 
IV-521-115 ) " 

C ~ - V -PH-175 
(V-527-116> " 

C~ V- PM 176 
<V-527-117) • 

CN- V -PM- I 77 
<v sn 11s> · 

L~ V-PM·I18 
<V ~! 1. Jl~>· 

( NV P~l - 1 7~1 

< v sn 12o> • 

( N-V PM- IRQ 
cv s:7-121> " 

( N-V-PM -18 1 
i V - 5~ 7- RhJ " 

t N V PM ldJ 
<V-5~7 96> " 

CN-V- PM ·· IR4 
<V 5! 7-~5>" 

CN V-PH- 185 
(V 5~7 -931 " 

• ~ P , 1 " t r lo . ~ 

SIZE 

1/4'' 

1/4" 

1/4 ., 

1/4" 

1/4 " 

I r •1'' 

l/4" 

1/ ~ •. 

11·1" 

1/ .1 ,. 

1/4" 

l / 4 " 

1/4" 

OESCRlPTlOtf - - .. 

Catton ExchJnger s Outlet 
Sample Isoldt\on 

Train #I IX " A~ Outlet 
flow Diversion 

T ,. d In :/2 I X "A." Out I e t 
rl ow 0 i v e 1 s I on 

T1aln #1 IX "B" Ou tlet 
Flow Diversion 

T' a I n 112 I X "B •· Out I e t 
flow Dl"er'>l On 

lr d In /11 L\ •· C" Ou t 1 e t 
Fl o~ Diversion 

ltrtin 12 I< "C' Outle t 
F I ow 0 I v t_) 1 s I on 

Cati on E·changer s ln1lut!nt 
~ I ow 0 I v t? r ~ 1 on 

.Ca t1 on E·changers fffluent 
Flow Dlvt•rsi on 

CHi on E•<..hd iHJers Influeut 
Sampl~ lsoldt l on 

train 111 11 "A" u:r 
Samp I e ftH'O t t I e 

T ' a 1 n Ill - I x ·• 6" H F 
Sample Thr o tt J(' 

Traln fll IX "C'' EH 
SMnplc Th• v ltle 

- 12 -

TYPE, MANUFACTURER & 
t-!OO~l NUMBER 

Ball Valve 
tlhltey SS-4354 

3-Hay Ball V~lve 
Whitey SS-43XS4 

J-Way Ball Valve 
Whl tey '5S-43XS4 

3 - l~:ly Ball Valve 
lilt I tey _. S- 4 3XS4 

J-Hay Ba II v,, I v~ 
Hhltev SS-43XS4 

3-Hay Bdll Vdlve 
l·lhl t ey S S -4 3'<54 

3-Wdy Ball Valve 
Hhltey 5~ 4JYS4 

3-Wa y Ball Valve 
Whitey SS -43XS4 

3-Hay Ball Vdlve 
Whitey SS-43XS4 

Bd 11 Va 1 ve 
llhl tey SS-43S·l 

Needle Valve 
Hhltey SS -I RS4 

Needle Valve 
l·ltli ley SS- I RS·l 

Needle Val'le 
llhite y SS-IRS4 

MATERIAL 
~~~~IF I ~A TIOt4 

527-L-5014 

527-l A50J4 

5?7 - L- 5014 

527-L-5014 

527-L-5014 

527 -L-5014 

~27- L-50 14 

527-l-5014 

527-L-5014 

527- L-501 4 

527-L-5014 

527 L- 5014 

3/R3 
<Reset) 



TYPE, MANUFACTURER & MATERIAL 
VALVE NO. SIZE DESCRIPTION MODEL NUMBER SPECIFICATION 

CN-V- PM-186 1/4'' Train #2 - IX »A~ EFF Needle Valve 527-L-5014 
<V-521-94P Sample Throttle Whitey SS-1RS4 

0~-V-PM-187 1/4'' Train #2 - IX "8" EFF Needle Valve 527-L-5014 
(V-527-92 P Sample Throttle Whitey SS-1RS4 

0 4-V- PM- 188 1/4'1 Train 12. - lX ''C" HF Needle Vdlve 527-l-5014 
<V-527 'JJ> • Sample Throttle Whitey SS-IR$4 

CN-'!- PM- 189 1/4 " Cation £)changers Influent Needle Val"e 527-l-5014 
<V- 527- RfJ)• Sample lhrottle ~lh I tey SS-1 RS4 

0~ - '/ - PM 190 l/ 4" Cation E>change• s Tnfluent Needle Valve 527 -L-5014 
('J. 527-90) " Samplp Th ro ttle ~lh I tey SS- 1 RS4 

r ri - IJ - PM-191 l 14 " 1 ra In if Hi2 lX ' 5 "A" Bet~ Angle Patte•n ~all Valve 527- l - 5014 
<'J ~21-lSO> · Monlto• Flush Stop Whitey SS- 4354-A 

'I\' PM In 1/4" r, a In .111~2 I;c' s "B" Beta Angle Puttern Ball Valve 527 - L- !j01 4 
(J S~ l 14'.i> " Monlto• Flush Stop Whitey SS- 4354-A 

tl IJ. PM II}) 1/4" Tra in 11 1&2 IX'S "C" Beta Angle Pattern Ball Val ve 527-L-501 4 
r•,1 'iil 1>18> " Mani to• flu sh Stop Hid tey SS-4354-A 

U 1· 1l PM- 19J 11 4" CHien bchttnqers Infl uen t Angle Pattern Ball Valve !>27- l - 5014 
c., s~ 1 1 <l n · Beta Monitor flush Stop Whitey SS-4354-A 

{' N- V- PM - 19 5 1/4 •. Cati on E)change rs Effluen t Angle Pa tte rn Ball Valve 527-L-5014 
< 'J ~n " Hd . Be ta t-1uni to• Fl ush Stop ~·Hll t e y 5 <; - 4 3 s 4 -A 

( ~~ V- Pf-1 - I Hi I J ·1" Betr\ ,.1on1 tM Flush Header Bdll Valve 52/ - L- 501 4 
P / Cj.'] U) > • I sol at ion l·lhl ley 55 -4354 

0 1 V P!1 I'H 1/4" Betd Monitor Flush Header Chec•. Valve 
( '.1 • . 'J2 7- I ·14 l • Chec._ Nupro SS-4C-1 

·~ 'J Pr>~ - t'JR l/4 " l• dIn Ill !'.2 I Y ' s II A'' Bet a Chec._ Valve 
/ r,2 7 ~001 • Manito• flush line Cheri!. Nupro SS-4C-I 

tl -V.:Pr-1 - I l'J I I ·l II T r" in Ill r.? I X' s "13 ·• Bet a Check Vdlve 
P.' - ~ ·n l 1n 1 • Morill o• Fl u-sh Llnp Chec~ Nupro SS -4C 1 

·,p, ird flo . t ~ I 3 - 31R3 
<Reset> 



V~LVE NO . 

(. \ -V-PM· ::!00 
< •'- S'l.7 -1 9fi) • 

CN-V p~ 229 
<V- 527-1)7) • 

C"-V-PM :'30 

Oc- V rlM .231 

U• '.I · PM- 23? 

CN-V-VA-2 I 
CV-SJ7-33J " 

~l ',I . t,rA 2)~ 

<'- -~n 34> " 

(~; . V VA .'•'1 
~V-5,"'7 3SI " 

CN-V V~ 20~ 
<V-~}1 1fi> " 

C N -V·V~-205 
< V - ~~ 7-Jl> " 

• r, tn t 'I • > 

Sl ZE 

1/4" 

1/4" 

l/ 4" 

l/ 4 '' 

1/4" 

3/ 4" 

31 4" 

31 4 " 

3/4" 

J I,,. 

DESCRIPTION 
--··~·---

Train #1F.2 lX ' s "C" Beta 
Monitor Flush Line Check. 

Cation [~changers Influent 
Beta Monitor flush Line 
Cneck 

Cation E~cha ngers Effluent 
Beat Monitor flush Line 
CheO. 

T1aln lilA lX 's Hl9h Level 
Sample Isola ti on 

Ttoln 112A !X 's High Level 
Sa~pl~ Iso lati on 

T1 a1n PI J). "A '' Vent 
1 sol at I on 

T1aln 111 I\ "B" Vent 
l so I at I 0:1 

lr,,ln :11 I>. ''(."Vent 
1 so lo li on 

lr a In n 2 1 ~: "A'' Vent 
1 SO LI t I On 

lr-al11 II ~ l\ ''B V~nt 

! so I d t 1 on 

• Ill -

TYPE. MANUfACTURER r. 
MQ.P£i_~UMBEFL 

Check. Valve 
Nupro SS-4C-1 

Check. Valve 
Nupro SS-4C-' 

Check. Volve 
Nupro SS -4C-1 

Ball Vdlve 
Hhltey SS-4354 

Ball Vdlv~ 
Hhltey SS-4354 

300# B.ill Valve 
51~ 316 ss 
1 Tl Gn nne ll 
3/4"-302 3- 1-1 

30011 Ba 11 'Ja l ve 
SH 316 SS 
llT G!'\ nne II 
3/4"-3023-1-1 

30011 Bill I Va 1 ve 
Sl~ 316 SS 
I T T Grl nne 11 
3/<l"- 3023-1-1 

300# Bal 1 Val ve 
SH 316 SS 
Ill Grinne ll 
3/4" - 30~ 3 - 1-1 

30011 Ball Valve 
SH 316 SS 
1 T I Gr 1 nn~ I l 
3/4"-3023-1 - 1 

MATERIAL 
iP~~ ~ lliA! lQ~ 

527-L-5002 

527 - L-5002 

527-L-5002 

527 -L -5002 

527-L- 5002 

3/83 
<Reset> 



VAL IJ( PlO , 

CN- V VA 206 
( IJ 5~7 JA> • 

(. 1~ V VA - 207 
t 1 ~n ~ 39 > • 

C~- V -VA · ~Oh 
( ~ ~27 ~ 4 J " 

~ = V - V~ - ?0~ 
( ~ ~~ ~- ~3 > " 

:i .. v v~ 2 tO 
( '.' . ~27 . )·lJ . 

LN-V-VA - ?1 1 
!V - ~21 ~~ ~ · 

(~ ~VA 2 1 ~ 

( V - ~ 7 ; ~~ ~ · 

f ~· 0 'J •/ ;, .. :· ' 'J 

• : ,;1 1 1 !;I !I ,;;. i 

SIZE 

3/4" 

314" 

3/4" 

I " 

• h 

I " 

I " 

I l / :'" 

OESCRIPTIOr~ 

Train #2 IX "C" Vent 
Isolation 

Catton IX ''A" Vent 
! sol at I on 

Cd tlon !>. ··s" Ve11t 
I so l,\ tlol'l 

r, .dn 111 [.un [ • CtLHl•JI!r s 
Plp!fl l} Vtlrtt 

itctln 112 k n [ • ch,llaJl!n 
Plpinl} Vent 

r ~t lon lk "A" Piping V~nt 

C t I on l.t "e" P \ p I n 1J V £111 t 

lr ~ti II rl ) I I • ·· ;~.. v l'l t 
Comwc t I on 

. I) 

TYPE, MANUFACTURER ~ 
MQD~L NUM_BtR:...__ 

300# Ball Valve 
SH 316 SS 
I TT Gr I nne 11 
3/4"-3023-1-1 

300# Ball Valve 
sw J 16 ss 
ITT Gr I nne 11 
3/4" - 302 3- 1- I 

30011 fldll Valve 
SH 316 SS 
Ill Gr 1 nnp II 
3/4"-3023-l-l 

3~0P Btil Vctlve 
Sti 316 SS 
I J 1 G• I nne 11 
1"- 302 3- 1- l 

30011 Bd 1 I V a 1 v e 
SH 316 SS 
1 rT Gr I nne 11 
1"-3023-1-1 

30011 Btl 1 I V,i I ve 
$W 316.5\ 
ITT Grinnell 
1" - 302 3- I I 

)')0# Sdll V~IVt' 
s .~ 116 sr) 

11 T (,r In Ill? I 1 
1"-302)- 1. 1 

220011 rwo lltl y ( hC>d 
Qu 1 c ~ ! J IHonn,~ct Co~anllng 
H d n s t? n # l ~ tH 

MATERIAL 
SPE.CIFICAIION 

527-L-5002 

527-L-5002 

527-L-5002 

527-L-5002 

527"L-5002 

527-L-!>002 

5~7-L 5002 

527 l 5003 

J/R3 
<Rc o; et> 



CN-V-VA-216 

cs .. v-Vfl -1.17 

UJ V ·'!A- ~ I H 

•:11- V- V.A ~ 19 

Ctc- V- VA .. nO 

cu ,. v - '.' _; . ~21 

Ctl -V· Vf· - '!}? 

l N- V- Vf, . ;~ 7 3 

CN- V- 'J A- ?'!4 
IV - ::5 1-lr•'ll • 

·~ '. - VA- .!2S 

C rl ~ \' v:. - :~ 

• ~ r, trn r:c, ' 

SllE 

' l/~" 

l l/2" 

1 1 I~" 

1 1/?" 

1 l/2" 

1 llr 

1/2 ,, 

Dl.J ~ted 

, .. 
' 

!.Je 1 (I :t:~d 

)/•1" 

OESCRI PT 10~~ 

Train No. 1 IX "8" Vent 
Connl'ctlon 

Trc~\n t4o I IX ''C" Vent 
Con nee t I c.n 

Train No 2 IX "A' Vent 
Conn~c t I on 

Trdln No ? t• "B" Vent 
Conn~ctl on 

i o l n No . ,, I >. "C" V c n t 
Connet t l ou 

Cation " A. " Vl•n t CJrH1ecti on 

Cd tl on ·• fi ·' Vent Connec. t I on 

f 1l tt>• I!Mdfo l !.l Vetil 
1 n t d ~ •• 

Off G,l -. Ven • tte<lu~·• Or,tln 

- b 

TYPE, MANUFACTURER & 
t'()DH .. NU!!BIR_ ·- _ 

2200# T~o Hay Ch~c~ 
Quick Disconnect Coupling 
Hansen ~12-HK 

2200R T~o Way Chec~ 
Quick Disconnect Coupling 
Hansen 1112-HK 

2200q Two Hay Check 
Qulc~ Disconnect Coupling 
Hansen 1112 - HI 

~2001 Two Hay Chec~ 
Ou\c~ Disconnect Coupling 
tlansen 1112-~U. 

~~0011 Two Hay Chec~ 
Ou1 c ~ 0\sconnt>\:t Coupling 
H~r;en 111~ Ht: 

220011 Two Ha y Chec~ 
Qulc~ 0\s,onnect Coupling 
H.}nseu 1112 -Ht-. 

2200/1 Two llay Chec~ 
Qulc~ Disconnect Coupling 
Hansen 1112 - tH 

30011 Belli Va lvt> 
BH 31b SS 
I TT Gr i nne l I 
2"-3(.,21 1- A 

30011 Ba 11 IJ,ll .. ~ 
s1~ 316 ~s 
I f T G' I nne 1 I 
314'" 3021-1-R 

MATERIAL 
if>E.!;LfiCATJ.Q~ 

527-L-5003 

527-L-50C3 

527-L-5003 

527-L-5003 

S~l - L-5003 

527-L- 5003 

527 -L- 5003 

527-L-5002 

527-L-5002 

3/R3 
<Res~t) 



VlolVf. NO. SI H 

(N . ~-VA 2 J 114" 
t 20-9 ~0 . ') I)<~ I\ ) . 

cr; ... '/ .:.'/A :.. ;z~ 

(/IM'J .',' tl .;' .}) 

N 'i '?t• • • ': ! ~ 

r.·• ~· 'l .. v~.._ .'?J:t 

ti 1.' "!A ,1· .. 1 i: 

'J v.•JA •• ' 3~ 

'f ·'; \.'f~ ,"" J(, 

~ · 1 -VA ~37 
v. SJl 113l " 

, . '.' 1.' A : I r: 
V r1."' l · 1 i • 

'i tJ '}ct.. : J•; 
c 1d 1" 

" ; 1 II' ~ J • 

10" 

. . 

Rf <; t RVf.O 

(" 

R~ : Sf :i•,l ( (I 

{) ._. l t•!t•d 

Dt• l t ~ lt!d 

..... 

... 

OESCR I P lJ ON 

VeHe l Vttnt tto~e fll te • 
BypaH 

[•ha~\ t Hedd~' Inl~t 
Isolation 

P,~,>,.c;un• Ct)ott'(ll V~• l•e 

S r;~~~ e 

!it> 1 r.t H('• fl \ t Ot' I til) M,wl f ~ I d 
V••n t f • !1.111 ~ : 

lh•Ci Hvt~l t l) t llt} ''1111f loJ 
1N•n t In t ,, t. l' 

f • '' trll'<ll lf '.'!' It I•!I.HIS t 

li 

lYPE. MANUFACTURER t 
MC)O[L NUMBER -· - - ·-

Butterfly 
IIIIIs McCanna 
15056 T-56 

Otaphtdqm Actl~ated 
B11P?tfly 
~tos Sl"t l ndu'lt 1 I e s 
Ass '/ ~0 ~5 Al 1110 P 

J•JOP Ball \',\lvl' 
ow 316 ss 
l r I Gt I nne II 
2 '- 3· ~~I I R 

300/f Be\ 1 1 v.~ 1"<' 
CH 3.16 <,') 
ll I G • I rllll' I I 
~"-JO;'l-1- ~ 

1011Jt o,,,, v,,, ... ~ 
f:l rl 11b ss 
I t I Gr l nnl' I 1 
.'" - )0~1 - 1 R 

l)llR [1,) 1 I •,t,, I o; l' 

fiH .11 t'• )S 
t r 1 Gr'i nnt~ 11 

30? l .. l .. H 

MATERIAL 
SPfn FJCA TION 

527-L- 5014 

527- L- SOO;? 

527- L-5002 

)~ 7- L - 5002 

J/t13 
<Ut>st>t> 



Cli ··V~'.'~-} ~ 

('.f .. !J?' -~~ b> · 

~N rV·V~ ·~ 1 l 
(V - ~~l - 108) • 

'• v .'A.. ?-1 .2. 
• ~.,, l(\ rn • 

Ot-V- '.' ~ - 2 4 3 
,.,. ~n . 18k • 

~rt . ,,,~VA.~ ! 4•! 
C '.' • ~ ~ ] • ?0 ~I ' 

'· t• . '.' -'· ;'\ .' , '.> 
( t,l .. !.) ? J ;t fJ · 1 • 

(!~ - V - VA -?-ltJ 
1 1.' -521 - l~J· • 

i 1~ -'! ~" \.' ".:. ·<! J 1 
tV-).'7-~tOJ ' 

c:J •. v. VA~? -! 3 

( ·: !Jn -;on · 

• 1 .. In : :. 

SllE 

., .. .. 

3/A' 

., .. 
• 

., . .. 

"'I• . 

~H 

, .. 
, .. 
' 

Q!JCR I P T !CN 

IX H~~lf old Vent lot~~~ 

H\ Rild I i 1 ter S"mpl~ 
b0 1 Pu~:~~p 01 Hh<l• qt' (h~O. 
t 0 H H t 1.' V 1.' o t t \ Cll \ t I Jll 

l n tetw~U id t• S•~pl ~ B0 • 
V~nt £-n~u ' t l sol• t 'o' 

l n t~t ~f~I Jte Sdmrl~ 8~ · 
'.'cn t lnlct I ·ol.H'on 

Bl R,\d h~t)d S •'Tlp le !~~_. , 

\'t-r't l n 'c\~ : p llr t.> I !.t I H I Jn 

Ott -Gas Bott ~ Pumn 
0\Hh .ti !Jt.' l!~ol,1tl :>n 

HI R,\11 ft•<'d $,;mpl t• Ho' 
VE'nt ["'·HI~ t I sol,, t ton 

Ot f . (ji\ \ Bo t t om~ Pump F I U\ll 
(Qfll t> C • I ln I !.0 I ,, t ! on 

l! i R.HI f l l ll'l '),lOll ; !,, 6~ · 

'!l·n c l u t.1 ~. l1 

. I r; -

ttPE, HANUFACTUREQ ~ 
~fl Nl:lM~(R 

300P Sail Valv~ 
6H 316 SS 
t l T G1 I nne 11 
=··- 30~ 1 - 1-· 8 

Chcc~ 

NupfO 
SS 4C 1/3 

3v0 4' Sa ll V,\ I~ ~ 
f\H 31(1 SS 
ITT Gt lnn~ll 
2 - 30~ 1-1 .!i 

300JZ Ball Vul \e 
SH 316 SS 
I fT G• 1 not' II 
:" 30.' 1 ~ 1 · :1 

lOOP Bdll Vdlv~ 
bn 316 ss 
Itt ~~ tnnell 
:" 3021 1- 8 

8,,11 \'clive 

100# B,l 1 I V a. lv ~ 
BH 316 SS 
I r l Gt I nn(; II 
~ '- 30~1-1 ~ 

Sell I Vet 1 • t? 

sw Jv~ SS 

300# 6-i I I Vli I \ ' l' 

6H 316 SS 
I I I Grl t\llt' I I 

" 3t.,~ J. I R 

MATERIAL . 
S~frrflC'ltlON 

527-L- 500.:! 

527-L-5002 

527-L-5002 

527 -L- soo~ 

527 -l-5002 

527 -L- 5002 

527- l -5002 

527-L-5002 

3/H3 
cRese t > 



\'AL;t( NO 

CS · V- VA ~~ 4 ~ 
( ~~ S?7~ 7Qg) • 

~ N - V-VA-Z SO 
rv . ~ll-7/) • 

I ,, "' '!A~ 2 ~' 

·; ' J vr. ,z~~ 

C> ~ '! - '.' A -~~ ~~3 

t :c .. '·' '.'i'. .. ~ f"', 
(11. ~:'7 - .1 ~ 

0 1·'1 VA · '!% 
{'.' ~;?7 :ii t )l • 

~U V-VA - JJ~ 
fV· ~2 7~; ~ 

r ~;. v. '.'" Btl 

L!i .. V . '! A • :1 J ' 

~n 12 1\ • 

L ll, i 1\1 Ii i) ; 

S! l£ 

., .. . 

.,,. 
' 

, .. 

l " 

3/tl" 

~ .. .. 

., .. 

HH' 

JIW 

)/:1 

OE~CRl ~ TION 

10 RaiJ r t 1 t e, s~mp 1 e 
Soc Vent (•tlc1US t 

fi l te r Mdnlfo ld Vr nt 
E• h!lu'> t lS ·J icltl cm 

Offgd c; Bottom~ Pun:~ 
()l Hhdt ge ( heo 

Otf - Ga~ Bottom~ Pump rtu~h 
ConnEc t ion Che c ~ ~~lve 

r ' I t e,. "1,111 1 fo llJ Sun~o Pun.p 
lnf lup:tt Cll l' C; 

R,:s M-inHolll Vent Int.~• e 

RCS Mdn l fo1d v~nt 
r • ,, , ,, ~ t 

RC '> Sump Pump 0 I H h,, ')t' 
I It(' 0 

Ji lt~• Htrll t ( J )ump 
Pur.:n 01 Hh.trl)t~ <.1 t? C ~ 

fll tct l·!.s nl t o Ill ()a it Ill 
Ll11e (!tl'C ' 

. I ' I -

TYP(. HAtcUrACTURER & 
~DEL ,!!Ufo!BER_ 

300# Ball Valve 
BH 316 SS 
I TT Gt 1 nne II 
2"-3021-1-8 

JOO# Bdll Vctlve 
sw 316 ss 
I TT Gr I nn(lll 
2''- J,. ~ ' 1- H 

Swing Chec~ 

H.l ll Chec~ v,,t ve 

ClwO 

300tt B,tl I IJ ,, 1 v e 
SH 316 SS 
I TT G• I nne 11 
t"- 301 5 ~ 1 R 

30011 a,, 11 Vc~l vl' 
BW SS 
?'' ) 0 12 I R 

ChN• 

( h<' c• 

Chec ~ 
Uopro 
I I 3 p !,l 

MATERIAL 
SPEg_U~A T !QN 

527-L-5002 

527-L-5002 

527-L-5002 

3/ID 
<Reset) 



TYP(, MANUfACTURER & MATERl/\L 
'.'AL V[ ~'0 , SllE Di: SC~!P.!.!~ MOO(L ~UMBER ~f.~~ IF I CAT IQN .•. 

O!~!J .. V.>\~338 IJ 4" V~He 1 Vent HO'>t' Needle ~27-L-5014 
( ,:!Q.'f:,Q-l!}- OCEI I • filte r B.YPt\H 

.. N· '•'·'h\..339 1/4'' Vf\\el V~nt Ho\~ Needle 527-l-!l014 
f ll ter Byouss 

0~- 'J - VA - 340 ll·: " Ve~\el Vl.'n t HO~I? Need ll• 527-l -5014 
f ilter ByptHs 

0 1- V 1iA 34 I 11·1" Ve He 1 Vl•n t ho~ c Needle 527-L-5014 
r I 1 t e f B)T <1., '• 

( li v ',1. ~ .)112 1/4 '' Vi'\H-1 V\•nt Hos~ ~~e~<llt~ 527-L- 501 4 
f II t ~• lh·u~ 

C:l· v-•:;. . J<l3 IJ 4 " Vessel Vl•n t llv H' fll!ed It· 527-L-5014 
flltt.•• Pd>rl • 

Ul ~ '·' -•: ~ . J 4 .; 1/ 4" Ve ~~~~ V~n t ~05P tlcl.'d ll• 527-l-5014 
f I I t .:• f B :· p ·l ~ ·, 

e i-'·'· V~< 1~ s 1 l ' V~H~ 1 Vt.>nt liO'..t: N~ed l l· 527-L-5014 
fllte• & . .... ~~ 

•1 11- VA - ]4() J/ .S '' v f' •, ~ (11 'J I! tt ! 11111:' t Bd ll 
i ~c· 1 ,, t 1 on 

• i' P, 1 n t ~ 'n. 1 - ?0 - 3/R3 



VAl~.' t NJ 

CN -V-SA -?~S 
CV- S~l - 1> " 

CN · ~- 5 A · Z SI 
<V-5?1- R>" 

~N - V S' ?~; 
·~ · S~7 - t0l ' 

~ - v-s; .! ~~ 
(~~511 1~1 · 

. .... r. • ~1 \ ~-
4 .,. . ) '1""~. ,} t 

r v 'J.' J lfi J l • 

.·~ ~· ;; • 5 r. -? ~J(,) 
I '.' . ).') l St· I • 

1< - IJ Sll. ·.' tJ I 
~ ,, ·.}~ l . 1 1 '!) . 

l ~; v s !' i (, .. : 
c'.'- (,n-t~cn · 

• ( ;l., ' •• 

Silt 

) / 4 .. 

)/4 

.1 14 

1/•: u 

l/ •l '' 

II •I 

)/.t 

l/·1 

OESCRtPIJON 

Fllt~t lnf luvnt Sd~PI~ 
Inlet ~ ~~l \t lon 

f\l te • Inf luent SJmpl~ 
Ou t l~t Isolation 

fllte• tftlu~n t S.tmplt? 
I rt l !> t I 'i, I .tt i or 

i I I I t> 1 lf I hn• n t $,~;r !) I •1 

Out I \' t I _ 0l.H I on 

Sc1r.1JIIt• 11 ,1 ·, ~ . lnlt>t .l t \J J,. 

~.u l•'t• tl., ,i flu~h 

~ , 1 o:lt\ It~ fl \ I Ill J i.' t $ t ' I) 

S ·""" h• f Ill ~ \ S p I 9~> t 
I ~ (1 1 .It I 0!1 

.'I 

TfPE, H~NUFACTURER ~ 
HCOH PCUMBER 

3001 Ball Valve 
SH 316 SS 
I J T Grl nne 1 t 
3/ 4'' 3023-1 - 1 

JOO# B~ 1 I Val vt> 
SH .316 ~S 
IT J l.• I nrw I I 
3/ 4" -· 30~ )~ 1- ! 

300.tr Ucil I V,l I H> 
S 1~ }If, (j$ 
Jl f 1~1 triO (• } ) 

j -l '- 30.? 3- 1- 1 

J )L•II ... I i j .,, .1 I ·, (' 

"H J If, SS 
Ill J I \ 'Hll' I 1 
314" J~ ! 3 I - I 

Arlgl~ P,ttt t>l ' ll 6dll V31\t> 
ll\ ol \) -1;. 

Wh 1 t ~ t 

~"9 le P~t t~ •n 6d ll VJI~~ 
s~ 43 ~ 4 A 
~n\t~y 

Anqlf Pdttfrn 8Jil VJiv~ 
SS- 43) 1- A 
t-lh \ t e ~ 

Angl (' P~ t t "' n R1.•g ul .t t 1 ll iJ 
V,\ 1 Vt1 

<;S IISIS- 1\ 
1~ !)\ (t>\ 

MATERIAL 
~P;_qnc~Tt9N 

527-L-5002 

527 -L-5002 

527- L-500:! 

5.! 7-L- SvO~ 

~ .. 7- L- 501 4 

5~ 7 L 5014 

527 L ~01 4 

5.17 L !>014 

Jlln 
tlh> t' t ) 

Cd t I on 
t on 
E•change 
Effluent 



11ALV( NO. SllE OE~CRIPTIO~ 

CH -V-SA· ~ 6J ,,.,. .. Sample Fla sn lnlP t \top 
('.J .. 2.S7-1 6S) • 

CN· 'I - SA- 26•~ 1/4" Sample f l d~~ Flush 
P.· - ~~ 7-t sn · 

CN V SA·~bS ,,,; .. Sample fld5~ Ou t lP t Stoo 
(',1 527 -l7 )• • 

cr~ .. V-SA-n6 I • 4 ' SoTpl<> f l a s ~ SpiJCt 
c 1.' - 5n- ' Rt .> • hol.H 1::-... 

I~ V- $1\ ~ t } Il-l "' Sampl~ fl a s ~ Inlet St op 
( . •. 5 7. If t ) • 

CN-\!~SA-? t..~ 1/4" Sdmple rid ~ ~- flr~h 

n•. sn. ' SR • 

C!i-V ~.s .~ ~ ~' 6q l/ 4" Samnl~ fld~l Ou tler Stoo 
t 'J • S .'7 . I l·l ~ • 

..::r1-v-s; •• 2 o 1/ J " 5-lmp l~ f l.t<,~ Splqo t 
<C-5:!7-HI , . I (,O I,\ t 10n 

• ( • I In 1 :: 

TYPE. 1-tAtiUfACTURER & 
MQQE~ NU!-1BER - ·-
Angle Pattern B~ ll Valve 
SS-4354-A 
Hh\tey 

~ngle Pattern Ball Valve 
SS-4354-A 
Hhltey 

Angle Pdttern Ball Valve 
SS- 43$4 -A 
Hhltey 

-ngle Pattefn Regulatln~ 
Valve 
S~- IJ S~ -A 
Hh Itt?) 

Angle Patte• n Ball Val vl' 
SS- 4354 A 
.m itt~) 

Angl~ Pdtt~ r n Ball Vdl~e 
ss 41$4 - o\ 
Will t ey 

Angle Potte111 Ball Volve 
SS· 4J54-.A 
Hhltey 

Angle PHt<>rn Regulc~tlng 
Va I Je 
SS-11 511 A 
Hllltey 

?'1 ... 

MATERIAL 
~P_tCI fj_f:AT ION 

52!-L-5014 

527 - l - 5014 

527-l- 5014 

527 ·L-5014 

527 -l -501 4 

527 - l- 501 4 

527 - l-~014 

5:'7-L- 501 4 

h.tln Ill 
[~changer 

"C" 
Effluent 

llaln/11 
Ion 
['changer 

"A" 
Effluent 

J/ 8J 
( Re \ et > 



VALVf. ~~0 

CN-V-S.-\-{.71 
PJ- Sn - t6n • 

( N V - S ~- ~1~ 
~ ~ 527- 159> " 

,, V -S A ~.?73 

'.' I) ,! 1 .. I ~ ~ ) • 

ti .',J •. C:,A. 2 ·I 
t '·' .. 5: ; 1 ;; ' • 

· ~ - V -5 ~ -~~ ~ 
lV-517 l&~· · 

... r_; V ') :. } ~r 

' .. , ~~" i : •. ' • 

!r \ ' .. <j : ~ ]) 
t 'J. ~.' 1 . I 7fo , . 

. ( \1 ,., .. .. :. _n 
S~f 1:~ ~ : \ • 

• I f f t •• 

sqE 
1/4 

l/ -1 

} / J " 

I .l 

, J.: ., 

114 

II ·I " 

I 1 

OfSCRlPT!Q.~ 

Sttml)le riH~ lnltot St op 

Sa~ple ~ Ia \ •, f l ush 

Sd~Pl~ fld\~ Ou t let Stoc 

$ .\op' 1,) r L1 ~ • . Sui yo t 
• \C: I ,1 • I .n 

Sd1rol\• f L\ s ~. lrd i.'t . :, tJ 

·.Imp it' rJ J ~ ~ r 1 ~~ ~ " 

S ~"''') ll• , " ' n Ou t It• t s t, p 

Sii ·~Ull"' fiH• ~.;-: ll}f t 
: ~(d ,\ t l() ' l 

TYP£, MANUfACTURER t 
MVOEL NUMBER 

Angle Patte rn Ball Valve 
SS-~3S4-o\ 
Htll te} 

Angle Pat\e1n B~ll Valve 
SS-43S4 -4 
Hh I tey 

Angle PJtte•n Ball Valve 
5$-43S•S A 
Hhitev 

Angle Pdtt~'" Rpgulatlng 
V4 l\P 

SS- I• S4 ~ 
w~,~~~ 

,\ (J 9 I ~ p d t : l' I 1\ B.> II v "' h l' 
S$ - .: J~ l 1\ 
i;n i n•·, 

"'hJic Pl! tt> sr' 8.111 Voht> 
SS t.JSol .; 
W~li t ,, ~ 

Angle P"tte11l B,tll V,d vt.> 
55 43\ •l - A 
Hh I! 1.' \ 

ilnq I i' Pat t t' lll Rt>qiii.H ln9 
I; al J ... (' 
~ S -l • ·l ~ 
wn I t t>, 

1~ - .. \ ~ 

HATERit\L 
SPEC1fl£ATIQN 

527-L-5014 

527-L- 5(114 

5~7-L-5014 

sn L - so h1 

sn ~ L sot <l 

5:?7- L-501 4 

5?7 ~ L - 501 4 

5tl - l- so 14 

T1aln #l 
Ion 
£"change,· 

''B" 
Effluent 

l1dln P: 
Ion 
[, chan~e · 

"A'' 
U f luerlt 

3/R3 
IRC '> t't) 



VAl V( NO. SllE QE5CJU PUCN 

Cl4- V- SA-2 79 l/4" Sample fiH~ Inlet Stop 
{V-527-169> • 

N ,f. (, A. 28•J 1/4. Samfr1e Flas~ flush 
< 1 !In 161 > • 

CN"V SA 281 l/·1" Sample Flas~ Outlet StvP 
<V - ~. 7 11J• • 

Ctl- '.1 • SA<'82 11 4 " Sample Fl~ \~ Spigo t 
w .. 5:tJ - 1n)l " Isola t ion 

CN-'J- s~ ~ ~in IJ4 " S 1mp I e rIa s~ l ,..., e t S t p 
<'.! - S?J-l iOl " 

( fl .. '.'- SA - 2 ~·t II ~ " S~mpl e Fla s~ flush 
<'I- S2;- 1 t~! 1 • 

Oi -V · s:. :·t~s !Ill" Sdmple f lds ~ Ou tlet Stop 
, ''- .~ n .. 1 i n 1 • 

CIJ ~ V- S~ • nb l/4" Sdmp le fla ~~ Spigo t 
c·.'~527 · lnf~) · I so 1 at I Ofl 

• I f'1 I' I 'j ,''L I 

IYP£. MANUFACTURER t 
MODEL N.Y~l~ - -
~ngte Pattern Ball Val ve 
SS-43$4-A 
Hhltey 

Angle Pdttern Oall V~lve 
SS-.:354 -~ 
nl\l tey 

Angle Pattern 6311 Valve 
SS-4354- A. 
Whl tey 

Angle Pdttern Regulating 
Valve 
SS- 1~54 A 
Wh I tt.>y 

Angle PJttt'rn Ball Valve 
SS-4354 4 
1-!hitt.' )' 

Angle Pa tt ~rn Ball Vdlve 
SS-4 3~4 A 
Hnl tey 

Angle Pattern Ball Valve 
SS -4354-A 
Hh I tey 

Augle Pclt te • n Regulating 
Valve 
SS- PS4 -A 
Hh1 tey 

- 2-1 -

MATERIAL 
SPEC_IFICATJQN 

527-L-5014 

527-l-5014 

527 -L-5014 

527- l-5014 

527- L- 501 4 

527 - L-5014 

527-L-5014 

527-L-501 4 

Trcdn 112 
Ion 
Exchanger 

"Bu 
Etfluent 

Train /II 
I on 
b c h~tnger 

"C .. 
Effluent 

31R3 
CRese t> 



VAL 1/E 140 

Ch-V-SA·-2B7 
c•J-527-155> • 

( N. V-Sii ZAP 

(ri ~V- SA ~ 2R ' 

C N-V~S ~- ?90 
~~ - ~ ? 7 - 1~0 ) " 

CN-V-SA-292 
I V - ~?7 - 15 ~ > · 

~- ~· •• ' ,! • (~ 4 ··? '(I 
( ':. !i~ 7- 1 )3> . 

cu- v~ ~4 ~~ ~4 

<V- 5~7-15~: · 

tl-'.'- SA - JOJ 
( '.' • ~2 i 1l l I • 

Oi- V ~ ·4 J c: 
( '.' - '; J ' ,k • 

C~ - V S~ - 30~ 
( ~ - ~~ ; - ~q) • 

' l fltl ll : lfO. l 

SilE 

1/ 4" 

1/4" 

1/4" 

l 'J. 

I 14 " 

ll -l " 

l/4'' 

)1.1" 

:1 ~ " 

l/2" 

OE~~~ !PT ION 

Removab le Sample Cyllndet 
Inl et Isol!lt\on 

Removc1blt> Sdmol e Cylinder· 
Inlet Stop 

Removdble Sc1mple Cylinder 
Outle t Stop 

Rl.lm..)vdt:'lle Samf)le Cyl lnder 
Oo t let I ~OlcH lon 

Sarnole flas• flushing 
Ht?dde r Stop 

S.tml)lt' fla~ • flu c; ttlng 
Hertdec 

Sample Flds• flushing 
Connet t lon Iso lat ion 

IX Ttdln Influent ~dmple 
Isol at ion 

F !Iter l11t luent Sdlrplt> 
Ot.lt It> t r, t op 

rJ 1 tt!t l nf lu<•n t Srtmpl, 
I 1 I (l t ) tOP 

TYPE , MANUFACTURER ~ 
t'QOE L NU"!~.::.:E R:;___ 

Ball Val ve 
SS- 4354 
Wht tey 

Angle Pattern Shutoff Valve 
SS- 160KM4 -F 4-A 
Hhl tey 

Ang le Pat t ern Shu toff Val ve 
SS-16DKM4 -F4-A 
Whi tey 

Btlll Vdlv~? 
SS ~3St1 
Hh I t e y 

S.tll VJive 
$5- 4354 
•ih 1 te v 

ChE'C.._ 
rlupf"O 
SS- 4C 

Ball Valve 
SS-4354 
Hhl t ey 

30011 B11ll v,!lvt
Sw 316 ss 
314 '- 3)2 3 I - I 

Ball IJ~Ivt> 
Hh 1 te; 
SS 45fR 

!3,l 1 I V"' l .. c 
Hh It e I 
~s .1sr s 

. ~ s -

MATERIAL 
~PECIFICAT!QN 

527- L- 5014 

527- l - 501 4 

527-L- 501 4 

527- L-501 4 

527 ~ L-~01 4 

!>27-l -501 4 

527 - L- 501 4 

527-l-5002 

527- L-5014 

527- L- 5014 

3183 
<Reset> 



Y.~I.JE. NO. 

CN-V-SA-306 
CV-527- 10~)· 

CN-V-SA-307 
<V-527-10)) • 

CN-V-SA- 308 
CV-257 · 86>• 

CN-V-S\ -309 
CV- C,27 - 87)" 

0~· V-SA- 3\0 
< IJ- s: 7 I I 0) • 

~,. 1~ - V-SA-311 
tV - 52i-1Qq) • 

t N-V-SA- 312 
<V 527-11 1>" 

CN V-SA-ll.l 

C N- 1J - SA - 3 I•~ 

CN-V- SA-315 

• ( P r'i II t No ) 

~_LZE 

3/8" 

3/8 '' 

1/2" 

1/2" 

3/8'' 

3/8" 

3/R" 

3/4 '' 

3 / 4 11 

3/R'' 

DESCRIPTION 

Fllter Effluent Sample 
Inlet Stop 

filter Effluent Sample 
Outlet Stop 

Leakoff IX'ers Influent 
Sample Spigot 

lea~off l~ 'ers Effluent 
Sample Spigot 

HI Rad Feed Influent 
Sclfl'ple Stop 

Hi Rad Feed Influent 
Sample Sto p 

~~ Rad reed Sample 
Spigot 

Off Gas Sample System 
Influent IsolJtlon 

Off Gas Sample System 
Effluent Isolation 

Off Gas Samoler Grab Sample 
Isolat ion 

TYPE. MANUFACTURER & 
~DEL NUMBE~ 

Ball Valve 
Whitey 
SS44F6 

Ball Valve 
Whitey 
SS44F6 

300# Sa 11 Va 1 ve 
BH 316 SS 
ITT Gr I nne 11 
1/2"-3021-1 - 8 

30011 Ball Valve 
SH 316 SS 
l TT Gr i nne 11 
112"-3021-1-8 

Ball Valve 
Hhltey 
SS -44F6 

Ball Valve 
Hh i tey 
SS-44F6 

Ball Valve 
Whitey 
SS-44f6 

Ball Valve 
l~tll tey 
SS-65FI2 

Ball Valve 
Hhl tey 
SS-65Fl2 

Ba 11 Va 1 ve 
Powe 11 
4026- TSE 

- 26 -

MATERIAL 
SPECJ FICATION 

527-L-5014 

527-L-5014 

527-l-5002 

3/83 
<Reset> 



VALVE NO 

(14-V-SA-3 

C~~ ~V~S 4 - 317 

CN-V-SA- 318 
<V- S27 111> " 

CN V SA 31 q 
PJ - S'?J 163 >" 

C"~ v.s.; no 
<v~~n 179> " 

~'• IJ SA 1.' I 
t 1/ :J 2 l I r! ' I • 

CII ·· V - SA-'.3?~ 

CrJ V SA~ 3.?3 

(II- V SA 3:' 4 

( II - V SA )_ ~ 
<V-~~/ hll> " 

C~ - V- S A - ) ~6 
(V - 5~7 - 1 06J " 

• ( ,, I ! 11 t N.). ) 

SIZE 

3/8" 

3/8" 

1/ 4" 

1 / 4 .• 

l/ .1 " 

1/4" 

JIB" 

l / 4 •• 

R£SEkV(0 

1/2" 

3/8" 

DESCRtPTION 

Off Gas Sampler Grab Sample 
Bypass 

Off Gas Sampler Grab 
Sample Isolation 

Catlon IX ' ers Influent 
Sample flask Inlet Stop 

Cation IX'ers Influe nt 
SaMple fla s ~ Flush Stop 

Ca ti on l ~' er s Influent 
Sample Flas ~ Ou tlet Stop 

( Jtlon JX ' ers Infl uen t 
Sample Fl as~ Solg0t 
I so 1 at I on 

Off -Gas Sample• fllte• 
Inlet 

r,~ln #lA t ZA I~ HI Rad 
SJmple 

Fil te• Influent Sample 
Manifo ld Vent lsol cHi on 

Fllte• Eff luPn t Sample 
Manifol d Vent Iso ldll on 

TYPE. MANUFACTURER & 
MODEL NUMBER 

Ball Valve 
Powe 11 
4026-TSE 

Ball Valve 
Powe 11 
4026-TSE 

Angle Pattern Ball Valve 
Hhltey 
SS-4354-A 

Angle Pattern Ball Valve 
Hhltey 
SS-4354-A 

Angle Patte rn Ball Valve 
Whitey 
SS- 4354 -A 

Angle Patte rn Regulating 
Valve 
Hhltey 
SS-IKS4-A 

Ball Valve 
Powe 11 
402 6-TSE 

Par~er CPI 
Regulating Type Vdlver 

Ba 11 Va 1 ve 
Whitey 
S~-45F8 

Ball Valve 
Whitey 
SS-45~8 

- i.7 -

HATER!AL 
SPEC I FICATJON 

3/ HJ 
<Rf.lset> 



TYPE, MANUFACTURER & MATERIAL 
VALVE NO. $1ZE QESCRJPTION HODEl NUMBER SPECIFICATION 

CN- V- SA-327 3/8" Off Gas Sample r fresh Air Ba 11 Va 1 .·~ 
<'1-527-201> · Purge Powe 11 

4026-TSE 

CN-V-SA-328 1/2" F!lter Influent Sample, Swing Chec~ Valve 
<V-527- 102> • Sample Line Vent Chec~ Alloyco 

fig. 370 

04-'1-SA-329 3/8" Filter Effluent Sample. Check 
(\'-527-107) • Sample Line Vent Chec~ 

CN-V-SA-330 3/8" Filter Influent Sample Ba 11 527-L-5002 
(V-527- lOO>• Spigot 

04-V-SA-331 3/8" Filter Effluent Sample Ba 11 527-L-5002 
CV-527 - lOSl• Spigot 

CN-V-SA-332 318" Hi Rad Feed Sample Manifold Ba 11 5:?7-L-5002 
( v-52 7 . 112) . Vent Isolation 

Ct~- V- SA 333 3/8" HI Rad teed Sample Manifold Chec~ 
( '! 52 7- 11 3) • Vent Chec~ 

CN-V-OH- 338 112 . Flush Line Inlet Isolation Globe 
<V- 527 -227) • 

CN -V-01~-339 1/2" Flush Line Inlet Auto Soleno id 
Isolatlot 

CN- V-OH- 340 1/2" Flush Line Inlet Pressure Sa 11 527-L-5002 
<V- 527 -231) • Inst•umen t Isolation 

U4- V OH~ 341 1/:? " Flush Line Inlet Stoo Ball 527-L-5002 
( V - 5~ 7 - 228) • 

c:~ -v- 01~- 34 2 1/2" Flush line Inlet Ch~c.._ 20011 Chec~ Vc~lve 

n - 527- 229> · Powell 18·H 

CN-V- 01~- 3-13 112" Dewatering Al1· Contro l 30011 Gl obe 
<V- S27-31 >• Valve ss 

Alloyco 2210-A 

• ( p, ill t ~0 . l - 28 - 3/83 
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TYPE, MANUFACTURER & MATERIAL 
VALVE NO. SIZE OESCRI PTIO:I MODEL NUMBER ~PECIFICATION - -- ·-
CN-V-DH-344 1/2" Dewatering Air Pressure Ball Valve 
(IJ-527- 230)• Instrument Isolation Threaded 116 SS 

ITT Grl nne 11 
1/2"-3025-1-1 

CN-V-DH-345 1/2'' Dewatering Air Stop Ball Valve 
<V-527-221> * Valve Threaded 316 SS 

1/2"-3025-1-1 

CN-V-Drl-346 1/2" Dewatering Air Check 300# Check Valve 
<V-527-222)* Powe 11 1847 

U4-V-OW- 347 1/2 .. IX Dewatering Air Inlet 150# Ball Valve 
<V- 527 -223> • Stop 81~ 316 ss 

ITT Gfl nne 11 
1/2"-3013-1-1 

~N - V- OH-)48 3/4'' IX Dewatering Outlet 150# Ball V;;i.:~ 
<V -527-!2 ) >• Stop BLi 316 SS 

I TT Gr\ nne 11 
3/4"-3013-1-1 

0~-V- D~l- 341) l/2" F II ter Vesse 1 DewaterIng 15011 Ball Valve 
(IJ 527-?24)• A I r In 1 e t Stop BW 316 SS 

ITT Gr I nne 11 
1/2"-3013-1-1 

ftl-V-DH- 350 3/4" filter Vess~l Dewatering 15011 Ball Valve 
<V- 5:?7-2?6> " Outlet Stop BH 316 SS 

ITT Gflnne 11 
3/4"-3013- 1- 1 

0 1- 'J -DII ·· 351 1 1/2" IX Vessel Inlet Quid. 2200# Two Hay Chec~ 527-L-5003 
Disconnect Quick Disconnect 

Hansen 1112- HK 

CN- V-01·1- 35~ 1 1/2" IX Vessel Outlet Qulc~ 220011 Two Hay Chec~ 527-L-5003 
Disconnect Quick Disconnect 

Hansen 1112 - 11"-

• < P, ltlt rJo > - 29 - 3/83 
< R~set> 



VALVE NO. SIZE DESCRIPTION 

CN-V-DH-353 1 1/2" Filter Vessel Inlet 
Qu\ck Disconnect 

CN-V-OH-354 1 1/2" F\lter Vessel Outlet 
Quick Disconnect 

CN-V-DH-355 1" Oemln Hater Supply <SS> 

CN-V-Drl-356 3/4 11 Serv\ce Air Supply <CS> 

CN-V -0~1- 357 1 ,, Oemln . Hater Supply <SS> 

CN-V-01·1-358 1" Oemln . Hater Utility Piping 
I sol at I on 

CN- 1/-0H-359 1" Demin. Water Utility 
<V-527-239> • Station #1 Isolation 

CN-V-DH-360 3/4 11 Oemin. Hater Utility 
(V-527-241> " Station #? Isolation 

CN-V-OH- 361 1" Demln. Wat~r Utility 
<V-527-238) • Station #3 Isolation 

CN-IJ-01~-362 2" Oemin. Hater Utility 
(IJ-527-212>· Piping Isolation 

1 l P r I n t No. > 

TYPE, MANUFACTURER & 
MODEL NUMBER 

220011 Two Hay Check 
Quick Disconnect 
Hansen #12-HK 

2200# Two Hay C1eck 
Quick Disconnec t 
Hansen #12-HK 

Globe Valve 
5500H IXMY9 OSH23 
Dresser Hancock 

Globe Valve 
Dresser Hancock 
55001~ 

Chec.._ Valve 
Alloyco 374 

Globe Valve 
Ladlsh 
7271-0107-10 

Ball Valve 
watts 
S8500Ll 

Ba 11 Va 1 ve 
Watts 
SSSOOLL 

Ball Valve 
Hatts 
SSSOOLL 

30011 Ball Valve 
316 ss 
ITT Gr I nne 11 
2"-3015-1-8 

- 30 -

MATERIAL 
. SPECIFICATIO~ 

527-L-5003 

527-L-5003 
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VALVE t40. 

Ct4-V-OH-363 
<V-527-240>* 

CU-V-OH-364 

CN- V-Orl -365 

C14 - V-OW- 366 

Cll -V-DH 367 

CN-IJ- DH-368 
<V- S21-2 32>" 

CN-V- DW-369 
<V-527- 237> 

CN-V-01·1 - 370 
<V- 527-236>• 

CN-V-DH- 371 

Ct4- V- OI·I- 372 

CN-V- DW- 373 

CU-V-Dl-1 374 

• < P , I n t No . ) 

SIZE 

3/4" 

1/4" 

1/4" 

3/4" 

3/4" 

3/4" 

1/2" 

112" 

1/2" 

I " 

3/4" 

3/4" 

DESCRIPTION 

Demln. Hater Utility 
Piping Isolation 

Dewatering Statton Tool 
Vent Pressure Gage 
I so 1 at I on 

Dewatering Station 
Tool Vent Valve 

Service Air Supply 
First I solation to 
Air Manifold 

Service Air SDS Piping 
Isolation 

Air Supply at Filter 
Manifold 

Air Supply at Hose Reel 

Air SYpply at Dewatering 
Station 

Air Supply at IX Manifold 

Demln . Hater Isolati on 
to SDS 

Plant Service Air Supply 
Check to SDS 

Service Air Supply 
Solenoid Isolati on 
to A i r I so 1 at I on 

TYPE, MANUFACTURER & 
~lODEL NUMBER __ _ 

Ball Valve 
Watts 
S8500LL 

Ball Valve 
Whitey 
SS-43S4 

Ball Valve 
l~h I tey 
SS-4354 

Globe Valve 

Globe Valve 

Brass Globe Valve 
Crane 229C 

Brass Globe Valve 
Crane 229C 

Brass Globe Valve 
Crane 229C 

Bra ss Globe VJlve 
Crane 229C 

150# Tufllne Plug Val ve 
Model 8973ll 

Check 

Globe Valve 

- 31 -

MATERIAl 
SPECIFICATION 
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TYPE, MANUFACTURER & MATERIAL 
'0.l:_Vg NO. ~IZE OESCRI PHON ~IOOEL NUMBER SPEC IF I CAT lON 

CN-V-OH-375 3/4" Plant Service Air 300# Cast Bronze 
Supply Chec~ to SOS 4872K5 

McMaster Carr 

CN-V-DW-376 Air Operation of SDS 3-Way Ball Valve 
Handling Tools 

CN-V-DH-377 3/4" Air Manifold Connection #1 
Isolation 

CN-V-OH- 378 3/4" Air Manifold Connection #2 
I sol at ion 

Cti-'J-OH-379 3/4" Air Manifold Connection #3 
Isolation 

CN-V-OH-380 3/4" Air Manifold Connection #4 
Isolation 

CN-V-OH-381 3/4" Air Manifold Connection #5 
1 so 1a t\on 

C N - V-01~.:457 l/4" Inlet to Sample Bomb S.S . Hhltey ~eedle 
Valve SS22RS4 

CN-V -01~-468 l/4" Sample Bomb Bypass S.S. Whitey Needle 
Valve SS22RS4 

CN-V-OH-469 1/4" Outlet from Sample Bomb S.S. Hhltey Needle 
Valve SS22RS4 

CN-V-0~1-4 70 1/4" Sample System Isolation S.S. Whitey Needle 
Valve SS22RS4 

CN-V-OH-471 1/4" Sample Bomb Inlet S.S. Whitey Shut Off 
Valve 140Kt14SS 

CN-V-OH~472 1/4" Sample Bomb Outlet S.S. Whitey Shut Off 
Valve l40KN4SS 

• t P r i n t No. > - 32 - 3/83 



VAL ~LUO . SIZE DESCRIPTION 

CN-V- RC- 360 1" RCS Manifold Influent 
CV-527-262> • Isolation 

CN- V- RC- 361 I ll RCS Manifold Influent 
('/- )27-251 )• Check 

CN-V- RC- 362 I " Dual Flow Operation 
<V- S27-263>• Isolation 

CN-V- RC-)6 3 l ,, Filter Manifold RCS 
<V- 527 ·-247>" Supply Stop 

• 1 p, l rH t~o. > 

TYPE, MANUFACTURER & 
MODEL NUMBER 

300# Ball Va l ve 
SH 316 SS 
ITT Gr I nne 11 
1"-3023-1 - 1 

ISO# Sw\ng .Check Valve 
BH 316 SS 

30011 Ball Valve 
S~l 316 SS 
ITT Gr I nne 11 
1 .. - 302 3- 1- 1 

30011 Ba II Va I ve 
SH 316 SS 
ITT Gr i nne 11 
1"-3023- 1-1 

- 33 -

MATERIAL 
SPECIFICATION 

527-l-5002 

527-l-5002 

527-L-5002 
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TYPE, MANUFACTURER & 
' 

MATERIAL 
VALVE NO. SIZE ' OESCR I PTI ON . ' MODEL NUMBER ' ... SPEC I FIC~TION 'l; .. 

:: " ~ :r, ~ l 
:,· 

... 
" 

CN-V-RC-364 , .. 1: RCS Manifold Influent 300# Ball Valve i 527-L-5002 ' ,. • . I ~ 

<V-527-244)" " 
i ··~ "Tie-In .. Connection j,: sw 316 ss '· 

Isolation ,, ITT Gr\ nne 11 
1"-3023-1-1 

CN-V-RC-365 1" RCS Manlfold Influent ISO# Sw\ng Check Valve 
(IJ-527-253)* "T\e-In" Connection Check SH 316 SS 

·.· 
f !1 

CN-V-RC-366 1" Fi lter Bypass Line 300# Ball Valve ··: 527-L-5002 
<V-527-264)" Isolation SH 316 SS 

ITT Gr\nnell 
1"-3023-l - 1 

CN-V-RC-367 I II RCS Return From Filter 300/t Ball Valve 
(V-527-265>" .. Manifold SH 316 SS 

ITT Grinnell 
1''-3023-1-1 

CN-V-RC-368 J" RCS Return From Filter !SOh Sw\ng Cher:... Valve 
{V-527-250> • Manifold 81~ 316 ss 

CN-V- RC-369 1" Ion Exchange Man i fold 200# Diaphragm Valve 527-L-5009 
<V-52f-245'• RCS Influent Throttle SH 304 SS 

ITT Grinnell Fig . 2471 
Ethylene Propylene Diaphragm 

CN-V-RC-370 1 " .. RCS Manifold Effluent 30011 Ball Valve 527-L-5002 
(V-527-249)" Isolation SH 316 SS 

ITT Grl nne 11 
1"-3023-1-1 

CN-V-RC-371 1 II RCS Manifo ld Effluent 15011 Swing Check Valve 
<V- 527-2 55 >" Chect.. BH 316 SS 

CN-V-RC-372 1" RCS Manifold Ion Exchange 30011 Ball Valve 527-L-5002 
<V-527-2 48)* Return Stop SH 316 SS 

ITT Grl nne 11 
·: '· 1"-3023-1-1 

CN-V-RC-373 l" RCS Manifold Fi lte r 15011 Swing Check Valve 
('/-527-214) • Return ''Tie-In" Flange Check. B~l 316 SS 

,. 

• (PI'in t No.> ,, ·: - 34 - 3/83 
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VALVE NO . 

CN-V-RC-374 
<V-527-246)• 

CN-V-RC-375 
<V-527-269>-

CN-V-RC-376 
<V- 527-268>* 

CN-V-RC-377 

CN- V- PF -6 1 

01-V-Pf -62 

C14-V ~ Pf -63 

CN-IJ .. pr M64 

01 -V- PF - 65 

• < P r In t No l 

SIZE 

1" 

1" 

1 If 

3/8'' 

1 l/2" 

l 1/2" 

J/4'' 

314" 

314'' 

DESCRJPTION 

RCS Manlfo1d Filter Return 
"Tie-In" Flange Isolation 

RCS Manifold IX Return 
"Tie-In" Flange Check 

RCS Manifold IX Return 
"Tie-In" F"lange Isolation 

RCS Manifold Flush 
~ D•aln Isolation 

Post Filter Inlet 
Isolation 

Post Filter Outlet first 
Isolati on to Moriltor Tank 

Post Filter OP Instrument 
Isolation 

Post Filter OP Instrument 
Isolat ion 

Post Filter Process Drain 
I so 1 at I on 

TYPE, MANUFACTURER & 
MODEL NUMBER 

300# Ball Valve 
sw 316 ss 
ITT Grl nne 11 
1"-3023-1-1 ' 

150# Swing Check Valve 
BH 316 SS 

30011 Ball Valve 
SH 316 SS 
ITT Grl nne 11 
1"-3023-1-1 

Ball Valve 
SS- 43S6 
hh I tey 

30011' Ball Valv~ 
BH 316 SS 
ITT f;r In np 11 
l 1/Z"-3021-1-8 

30011 Ba i l Valve 
Bli 316 SS 
ITT Grinnell 
1 1/2"-3021-1 - 8 

1500# SW Velan Globe Valve 
CIN 374 B 

1500# SW Ve1an Globe Valve 
CIN 374 8 

150# Ba 11 1!d 1 ve 
S~l 316 SS 
I TT Gr I rlne 1 I 
3/4''-3015-1 - 8 

- 35 -

MATERIAL 
SPECIFICATION 

527-L-5002 

527-l-5002 
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.VAl Vf r10. 
~~·- ·~ .... , ..... _ ........... ~ ... 

,, ,, 

tfi,. IJ - Pf ~ 66-

cn,.v .. f'f ~ 61 

C" V Pf -6S 
<V 521 27oJ• 

(.1~ - V · Pf . lj <J 

c r~ -v ... J> f.· -·1o 

C N · V - flf ~ 7t 

Cll··V PI' l'l 

Cl• V PI' -13 

Ct4 V Pf - /11 

~ t P, 1 n l r lt:t ·. ') 

srn 
314 .. 

~Ill '' 

I ) /2 '' 

I l/l'' 

1' If{" 

Il l'' 

) " 

l/ z II 

)1 2" 

OES(.R l P T I (Jf4 
"""""*" ..., .. '•C 

Po~t filter Vfl'nt nnt 
hr)l~t1oo . · . 

Po~l f11t~r Vent ~~cond 
lso1dtlon 

Po•, t:' f11 t I;'' Ot1 tJ e t Se u~nd 
f 'i t:l l 'd t' Ofl to Hon I t Or' I cP 1r 

Po-:. l rill£- 1 Hftueut 
to lu•blne Fl ow Mete• 

Po·. t flltf.l't Hflul?llt h vm 
; 111 h 1 rw r 1 ow ~I? t e, 

Po".t ntte' Fffl ~•ent 
lurtl l ne !'l ow ,...etel' Byll·•~~ 

Po~t filte • rru>h 
l >o lt~tl on 

PoH F 11 ter Ef f h.11~nt to 
Monl tO• ' Tap~ 'i VdClHirrt 
1~, eM If • 

Po r. t F I I t ~~ ' P t flr(l•, ph t' d c: 
Vl? nt 

l '(?E.. M.At4UFAC1UiUR !!, 
Mr~J>fL ~w-1ef.~ 

150ft 6!lt 1 Vtllve 
SH Jl& <;•; ·. 
trt Gr1ntw11 . 
.)/ 11 " •H 30 l 5 ~ ' .. A 

lS0/1 Bell 1 V~Jlve 
Sri )16 $~ 
J I r Gr I nne II 
:S/4" -3015 .. \ · 8 

l ~011 6rl l ~ V,l) VE' 
Sl-l 115 SS 
J IT Gr I till!;' ll 
1 l/ 2"-3015~ 1-8 

3001/ 6d 11 VI) I ve 
Bli 316 SS 
I T r Gr I nne I I 
I I/2 '' - 102 L .. J- B 

30011 Br~ll Volv~ 
OH 31 1) S) 
IT r Gr Inn~ ll 
l 1/ 2 II - 302 l - 1 - A 

30011 Boll Valve 
m1 316 ss 
l t 1 Grinne l l 
I 1/2"- 302 1- l · fl 

Tufllne Pluq Valve 
897 2Al. .. 

I I { 11 1·1 p 1 v ·~ c IJ u !II e, (! (\ ~ (.1 r 
~ldi~ S t flr ( rlrr ' 

c /tl 48 1 7r.4 

O<tll Vd I ,rt> 
S~l 81)t, 
Hrtl t e y 

~ j~ .. 

MATtRJ Al. 
SPCC l.f) ~AT lOtl 

·' 

. I 

3/B1 
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VA~1JE t10 

sos~v~oozA 

SDS '1 -00?8 

'JIJ':, ~ 'I ·I)() J 

.... w~ v ()04 11. 

r nr~ ~v .. !Jlit1B 

r,o~~~V-. (I«)SA 

~~!J~, ;;. '!~ oc 'JO 

.. , (I ~l ~ 'J .; 0(}~,, 

• (, pI I" I ~~ij 

SIZE 

1 1/2" 

1 10' 

?. " 

"I" .. ~ .. 

?" 

J/1\" 

31 1\ ,, 

J/4 '1 

O~SCR 1_~ t lOll 

Mon 1 tor Tan~ 1
' A'' 

I sol at I on v., he 

Hort\tor fMlK "B11 

I :w I il t I on V .t I v!? 

Hooltor run.- •:. Outl~t Cro<;~ 
Connect Vt1l ve 

Ht;;n l t o• Pump lA S ~.,o ct l en 

'4onlto• P11111p 16 <,tir.tlon 

Mnn 1 t or Pump 1 A Suet I on 
In ~ ttument l ~o l~t lon 

l"rm I I o• Fump I B Sue t I Otl 
[ r t <; ~ • tJflt(' (} t I •.;~ 1<1 t I o r1 

1-too I t Ot Pumf) 11\ I; I :.c 11M fJ"' 
!IV. t I I IIlii~ II t I ;. (J I d t I VII 

TYPE. MANUFACTURER & 
MQO£!:__NU~S£R --·---

15011 Ba f1 Valve 
SH 316 SS 
I fJ Gr I nne t 1 
1 1/2 "- 3015- t - 1 

1501/ Ball Valve 
SH 316 $S 
I r r Gf'l nnli' ll 
l 1/2 ". 3015- 1 M I 

I !;,(J/t 6<1 I I V,ll ve 
S~i ~ 16 SS 
11 T Gr \ nnt~ l 1 
2" - 3015- 1· 1 

15011 Bttll 1J<tlv~ 
su 316 s~ 
I f1 Grinn~l t ., 
2 '' • 30 I 5- J .. I , 

15011 Ball 'lt.llv~ 
SH 316 SS 
I T1 Gt"i nne I I 
2''-3015- 1- 1 

1)011 B~ 11 V;,lve 
Svl 31 o ss 
lfl l)rlnnell 
3/4"- 3015- 1-1 

150# Brlll V"l ve 
SH 311) SS 
I rt r;tl nne II 

. )/ 4" • 30 I 5 1 - 1 

15011 B"'l I Vdlve 
S ~l 316 SS 
I I T Gt In ne I I' 
314"~3015 l ~· 1 ·· 

37 -

f.1A H. RIAL 
~pECJ F J~ r ,tQN 

:? -H74-SOS~Ol 

2-H74-SOS -Ol 

2- M/4 -$05 -01 

2"1·174 - !iDS -- 01 

2- 1-l/4 -)0}-01 

2 - 1-114 · ~O'J .. I)I 

. . H7 r1 -SD5-·0I 

2 -1~74 ·- SDS- 01 

3 If!} 
( ~P 'j l'l ) 



TiP€, MANUF,CJUAER ~ HAHRIA L 
VAL V€.. NQ: Sll; QfSCRl.?J IQN " ~Of~- Nt)M~(R SPhCJf. l .~ T ION .. 

SDS-V-0066 3/4" Mi:>nl tor Purnp IB Olschuge ISO# Ba II V<llve 2-M74-SOS-Ol 
lnstrum~nt Isolation ~w 316 ss 

I TT Gr\ nn~: ll 
3/4 '4 

- 31.) 1 S- I - I 

S~5-V-007A 2" Honitot Pump lA 01 ~C h3rge Ctll~c .. Valve ·· · 2-M/4-SDS-01 .. 
CMck Va I vi? Ldd Ish 

5261-0607-ZOA 

SDS V-0078 
., ,. ... Monitor Pump 16 OlsthJrye Check Veil ve ' 2-M74 -SDS 01 

Chec¥ Vdlve lad Ish 
5261 -0607 ·20A 

SOS -V-OOHA •' . , '~ 
" 

... Monitor Pump lA Dlsch~rge 1 5011 ea l I v 1 be ? H74 .SDS -O l 
Vahe SH 316 SS 

I'll Gr inne11 
2 :• - 30 l ) - I .;; I .. 

l)DS- V·OORB 2' •• Mon,tor Pump 18 Ol 5C h ~!' ()f~ ISCft Ball V,l lli e ,. 2 ·M74 SOS 0 1 
Valve 51~ 31& ss 

Ilf Grinnell 
2'- 3015- 1-l 

5fJ~i • V- 009A l" Monitor Pump lA S!l~ple I 50# Bn 1 l V ~~ l v ~: 2-M7•l-·SDS-01 
I sr, l, tl ot1 IJalv~ ' s .~ 316 ss 

IT r Grlnnt? 11 
1 "~ 301~-l- 1 

SOS~V-0096 l " f.l()n I tor Pump 16 SMnp l e 150/J BalI V<1lve 2M M/4-SOS-0 1 
1 sold t I on Va 1 ve $~1 316 )S 

ItT Gr\nne II 
I "M 30 I 5 . I - I 

SOS V-OlOA 3/ •l II Honl tvr Pump lA Sample Globe Val ve 2-t-174-SDS ~O l 
Valve Ladl sh 

72 71 -0 7' 4- 0'1 

SD~~V-0 1 06 3/•1 11
• Mon I tor Pump 1 E Samp I e Globe V<ilvl' ? -M74 SOS-01 

\l a. lve Lad Ish 
.. •' 7271·07l tl -07 

,; •; 

• ( pI l •l t Ul) ' ) 
I I; •,. .. 38 .. 3/AJ 
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' ' . ' " " .:· i... . ' .. ' '• ' :" .: ' ', ':. '> .• ...· ) ' ' ' .,. ·:. .. ,: : ' ' ... ' ' ' ' ., • :: ':. .. ' ' :' .... ' ' 

' • , .. f'(P£. MANUfo\CTURtR & MATERIAL .· ,;,-
"ALVE NO. 5lii: DtSCRlPTION MODEL NUMBER SPECIFICATION . ,- ::· ,._ . __ -........ - -- - · - ---·- .... _ .. _ ............... ... . - . -- - _,... ---.... ___ ____ ,. • !.· 

SDS -V"Ol J l l / 2. ,, 

sos ... V-012A 1/ 2" 

~DS-V ~OI 2 6 I 1/2'' 

SDS-IJ -013A I 1/ 2" 

'j05 .. V- 0 I JB ,l l / 2" 

SOS -V-0 14 2" 

'>0)- V- 0 1 A i! " 

SOS -V-23A 3/4 .. 

• ( P 1 I n • !I•). ) 

Mooltor Tanks Discharge 
Cross Connect 

Monitor Tank "A" 
Reclr'C. Chec~ Valve 

Monitor lan~ "B" Rt'd rc. 
Check Valve " 

1·1-:=tn H ot· T dnk ''A" Re c It c 

l"on l t t:>r TMt• "B" Rec It c . 

1-lonl t o.- Pump D\ sc ho• ge to 
fp lcor 

Mon1tor Pump Dl 'ic llatge to 
PWST, Se cond Isolati on 
V,\ I v ~ 

Monitor lcwk. "A", lc• v£> 1 
fn ~ trtuncn t h o l at ton 

1 SO# Ba 11 V 3 h e 
SW 316 SS 
l TT Gr t nne II 
1 1/2 "-30 1 5 - 1 - I 

Check Valve 
Ladlsh 
5201 -0607- l )A 

Check Va l ve 
Ladl sh 
520 l -060 7- 1 Sr'\ 

15011' Ba t1 V.ll ve 
c.iW 316 SS 
ITT Gri nne l l 
I 1/ 2" ~ 30 15 ~ 1 - 1 

15011 Ball Vulve 
sw 316 ss 
Ill Gr I nne 11 
I 1/2'' - JOIS - 1- 1 

I 50# Ba 1 l V d I v l' 
SH 316 SS 
I Jl Gr I nne I l 
2''-3015- '- I 
15011 BalI Vetl ve 
$~1 316 ss 
t r t Gr I nne I 1 
2" 301!1 - 1- 1 

1 SOli Ad l l V.1l ie 
5W 316 SS 
ITT r,, I n n~ ll. · 
1/4 " - 30 l !) 1- I 

- J9 . 

2-H74-SDS-Ol 

2-M74- SDS- O l 

2-P~74 -SDS~O l 

2 -PH4 ~ SOS~O I 

2-HH -$05-01 

2-f.l74 -SDS -Ol 

2-11 /4- SOS-O l 

Z-H74 $0) -01 

3/A3 
cRese t> 
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\JAh_V~.JIO. 

SOS-V-23B 

SDS~V-024A 

SDS-V¥0248 

SDS~V-02~A 

5l'S -V-025B 

SOS-V ~0~6A 

SDS-V-0258 

SOS-V¥028 

• ( P ,. I ll t NO. ) 

~lLE 

314" 

I 1/2" 

1 1/2 '' 

1 1/:: .. 

l 1/ ~II 

111 

., .. 
.... 

111 .. 

Q_ESCRIJ.T ION 

Mon1tor Tan~ "6''. Level 
Instrument Isoldtlon 

Monitor Tan~ " A" Dtaln 
first Isolation Valve 

Mon\tor T~n~ "B" Orai11 
first Iso lation Val~e 

Honltor T.\nJ.. "1\" ln1et 

f.ionl tor T<ln ~. "!3'' lnh'!t 

Monitor lJnk "A" Inl et 

Honl to r lJnk "R" Out1 ~t 

Honl tor Pump DlschJrge 
to (p lcor ChPC k Valve 

1iPf. HANUfACTUR£R t. 
MOOg N~M~~R._ -~ 

ISO# Ball Vah·e 
SH 316 SS 
J Ti Grl nne I I 
314 It- 301 5- I - l 

150# Ball Valve 
SH 316 SS 
1 TT Grl nne 11 
I 1/2 ''-3015 - 1- 1 

150R' Ball VI) h e 
sw 316 ss 
I f T G 1 I nne ll 
I II:'"-30 I S I - l 

15011 Bull VJiv~ 
51~ 316 ss 
ITT Ga· In n~ 11 
I 1/2"-3.1 15 1-1 

l SO.o< Blll l \1 d 1 v e 
s~~ .31 t'i ss 
1 T1 Ga \nne ll 
I l /2"~ 3015 - l ·· l 

15011 Cl(lll val .... e 
Svl 316 SS 
I rt G1 I nne II 
?''-30 15- 1- 1 

ISO# B..\ ll Va ; ·n~ 
Sl~ 316 SS 
It J Gr Inn~;> II 
~ .. 3015 1 1 

Chec~ V.a I. t? 

lad1·>1l 
5;'(> l •lwbUf- 2QA 

.. 40 -

MAHRIAL 
SPlfE l~AT IQt~ 

2-M74- SOS-01 

2-H74-SOS-Ol 

~-M74-SOS-01 

2-~'74 -SDS·Ol 

2~P74-SO$-Ol 

2- t-~74 -Sl'lS-O l 

2-M74-SOS-01 

2-M7tl -SOS-O l 

J/R3 
(P.esetl 



VALVE NO. ~IZE 

SDS-V-031 2" 

SOS-V-032 2" 

SDS-V-033 2" 

SDS-V-0311A I l/2" 

soc; v-O~i4B 1 1/2'' 

SO$ V-036 3/4" 

SOS-V~037 3/4" 

SOS- V-03R I" 

SD'J-'J-039 2" 

~OS - '/ 050 2" 

• t Pt l n t N~t . ) 

OESCR I PTIOP~ . ' --·-
Monitor Pump Discharge 
to PHST Ch~c~ Valve 

Monitor Tank Oemln . Hater 
Isolation 

Monitor Tan~ Demln HatP1 
Supp I y Chec~ v~ lve 

Manito•· T.u1k "A" 01J\n 
Second lsolatlo~ Vdlve 

Honlto• ran~ "B" Onln 
~econd Isolation Valve 

Monitor Pump Dl~cha•ge 
Hedder Vent 

t~onltol' Pon·n DI'>ChcHgt! 
Hell de r Vent 

Mon itor PumpDIHhaa9e 
!leader Or11in 

Mon\ tor Pump 01 SChar ;e 
to PIIS 1 r I• ~ t 1 ~o Ian on 

Hc•rd t 01 Purnp 0 I H hd • gll 

to RCS tn<1nlfo ld Ched 
V<ilve 

TYPE, MANUFACTURER & 
~fl . NU~~~ ·--·-

Check. Valve 
Ladlsh 
5261-0607-20A 

I SO# Sa 11 Va I ve 
SH 316 SS 
ITT Grl nne II 
2''-301 S- 1 1 

Check IJalvt> 
Ladlsh 
5261-0607 20A 

150fl 6dll Vc1l11~ 
S~l 316 SS 
IlTG•lnn~11 
I 1/2"-301 !> -1- 1 

15011 Ball V,1 lve 
Sl·l 316 55 
TT r G• 1n11e11 
1 112 •I • 3015 • 1- 1 

15011 Glo'b~ Vcllve 
Ladlsh 72.71 

1j0/l Globe Vul'le 
l.:tdlsh 7271 

15011 Globe Vulve 
Ladlsh /:71 

150# B.\ l I ''•' 1•1\' 
SH 31& SS 
I rt G• I 11 nc l I 
2" )015·1 1 

150M Chec~ Va l~ e 
~H 31~ SS 
AI loyco r : ~ . 370 

• 111 • 

MATERIAL 
~P£Clf! CAT! ON 

2-M74-SDS-01 

2-H74-SDS-01 

l ... M/4. SDS-01 

2- ,.!74 SOS-01 

~ - HJ4 SDS 01 

2- M/ 4 SDS-01 

2-!H 4·SD5 01 

2-M74 -SOS -O I 

~-H74-SD<:; -OI 

2 . ,.1/4 0:.0) ·0 I 

.l/~ I 
i~f"St.lt) 



VALVE .~Q.:. 

SOS -V-051 

SOS-V-052 

SOS-V-053 

SOS-\1-054 

SDS-V-OSSA 

SDS-V-0558 

SOS-V-056 

SOS-V-057 

SDS-V-058 

* <Print No.) 

SIZE 

1" 

1 II 

1" 

1 1/2" 

3/4'' 

3/4" 

2" 

2" 

3/4 '' 

DESCRIPTIOh 

Mon\tor Pump DlschcH'ge to 
RCS manifold First 
Isolation Valve 

Mon\tor Pump Discharge to 
RCS manifold Second 
Isolation Valve 

Monitor Tank Discharge 
to RCS Manifold Ch~c~ 
Valve 

Honltor lJnk System 
Oralnllne lsol~tl on 

Monitor Tanf.. lA Sample 
Flush Valve 

Honitor Tank Pump 18 
Sample flu sh Valve 

Monitor Tank Pump 
Discharge to PHST 
Isolati on 

Monitor Tan~ Pump 01 schJ1ye 
Olscha•ge to Eplcor II 
isolation 

Monitor Tan~ Pump Discharge 
Header' Vent Second l so ldt ion 

iYPE, MANUfACI URER ~ 
MQQ.E h.. ~UM~~ _ _ _ ·--

15011 Ball Vahe 
~ H 316 SS 
ITT Gr I nne 11 
l "- 30 IS- 1 • l 

lSOII 6~11 Valve 
SH 316 SS 
ITT Gdnne 11 
1"-301 5-1-l 

ChH~ Va I ve 

15011 Ball Valve 
SH 316 SS 
Iff Gr I nne II 
1 li2 " .. JOI S -l~a 

300ti BalI Vallie 
S~·l 316 SS 
1 rr Gr lnnt>ll 
3/4"-3013-1-8 

30011 Ba II Valve 
SH 316 SS 
ITT Grinnell 
3/4" - 3013-1-8 

Ball Valve 
ITT Gflnnel l 

Ball Vo.llve 
ll r Gr I nne I I 

- 42 -

MAIE:Rli\L 
~fEC!fiC~ T lOh 

2-H74 - SOS~Ol 

:? -H74 ~ SOS-OI 

2'-M74-SOS-01 

2- M74-SOS -Ol 

2-H74-SOS OJ 

2 -M74 - SOS ~OI 

2-M74-SOS-O I 

J ~ ~ ~ -SOS-0 1 

PO No . l !JO 1 ~ 4 

3/BJ 
tRt>set > 



TYPE. MANUFACTURER & 1; I 
MATERIAL 

VAlVE NO. SIZE DfSCRIPTlON MODEL NUMBER 
, , SP£CIF ICA TION 

SDS-V-059 1" Monitor Tan~ Pump Discharge PO No. 190126 
Header Drain Second Isolation 

SDS-S-lA 2'' Strainer, Monitor Tan~ Pump Hye Type Strainer 2-H74-SDS-OI 
\' SDS-P-lA Suction 316 ss 

Mueller Steam Specialty Co . 

SDS-S-lB 2" Strainer. Monitor lan~ Pump Hye Type Strainer 2-HH-SDS-01 
SDS· P-lB Suction 316 ss 

Hueller Steam Specialty Co . 

ShS-V-1 I 1/2" Penetration ISSI. 1st out- HA TTS I SO# Ball ASTH Al82, GRf316, JluSS 
board Containment Isolation SA 8 50 l lL S . H. 

SHS-V-2 1 1/2" Penetration ISSI. 2nd out- HAJTS I SOli Ba l1 ASTM Al82 , GRFJl6. 316SS 
board Containment Isolation SA 8501 lL S.H. 

SHS-V-4 In Flush Connection Inlet WATTS I SO# Ba 11 ASTM Al82, GRf316. 316SS 
Isolation SA 8SOI LL S.H. 

SHS-V-5 1 n Flu~h Connection Inlet Chec~ Crane 1501 Swlngchec~ ASTH Al82. CRf316, 316SS 
#61-600 S.H. 

SHS-V-6 3/4 11 1st Low Drain Isolation WATTS 15011 Ba 11 ASTH Al82, CRf3lb. JI 6SS 
SA 850l lL S.W. 

SHS-V-7 3/411 2nd Low Point Drain Isolation HAfTS 1504 Ball 
SA 8S01 ll S.H. 

: ASTM Al8l . GRrJt6. JlbSS 

FCC-VOOl I 1/2" Canal Drain Manifold 150-30011 Ball SH 
Isolation <RB Sump> ITT-tr\nnell 301~-l -1 

fCC-V002 l l/2'' Canal Drain Manifold 150~300# B<Sll SW 
Isolation <C<Snal Drain> llT ~Gr lnnell 3015-1 -, 

fCC-V003 'I 1/2" Canal Drain ~anlfold Ball SH 
Isolation <Ilf> [11-Gr\nnell 3015 -1-4 

• c Prt n t No . > ' • 43 - 3183 
tlh~ \t' u 



TYPE. MANUFACTURER & MATERIAL 
VA_h v~" !40. SilE DESCRIPTION MODEL NUMBER 

., 
SPECIfICATION 

FCC-V004• 4" FCC-P"2 Bypass 150- 300/1 Ball BH .. TP 316L 
ITT-Grinnell 3113-l-1 

FCC-V005 3" FCC-P -2 Sue tlon 150-300# Ball BH TP 316L 
ITT-Grinnell 3113-1-1 

FCC-V006 3" FCC-P-2 Discharge 150-30011 Ball BH 'I' '' TP 316L ' 

ITT-Grinnell 3113-1-1 

FCC-VOOJ 3/4" rCC-~ - 2 Air Supply 600# Pressure Regula tor NPT 
Masonellan Mod 17-22 

FCC V-008 J/4 '' FCC-Pl -2 Root Isolation 80011 Globe SH 
Vogt SH-12501 

FCC~V009 3/ 4'' FCC-P I ~ 3 Root Isolation 80011 Globe SH 
Vogt SH- 12501 

FCC-VOIO 3/4" FCC-PI-4 Root Isolation 80011 Globe SH ASTM Al82, GR F316 
Vogt SH-12501 

FCC-VOll 3" Canal f\11 Manifold Isolation 1501 Ball BH TP 316l 
ITT-Grinnell 3113-1 . 1 

FCC-V012 2" Canal Fill Manifold Isolation 15011 Ball BH TP 316l 
ITT-Grinnell 3113-1-1 

fCC-VOI3 4" Canal fill Man ifol d Isolation 15011 Ball BH TP 316L 
ITT-Grinnell 3113-1-1 

fCC- V014 Deleted 

FCC-\'O IS I 1/2" Candl Drain Manifold 6JO# Check SH 
Inlet Chect <Canal Drain) Ncwco 38SFSM4 

fCC-V016 I l/2 " Canal Drain Manifold 800# Check SH 
Inlet Chec~ <IJF) Newco 38SF8M4 

• < P r I n ( No . ) - 44 - '•' 
3/83 
<Reset> 



Append tx H.o . 11 

to 

Su~~ergeo Oemtneraltzer Sjstern 

Syste~ Oest;~ Oescr\ot\on 

Tl t le 

S.O.S. Procedure Lis t 



?ro!:eau•t~ 
til;!"\0~" 

2l04-2 .0~ 

210-1- 8 l 

2104-S .I A 

2104- 8 .! g 

210-l-8 2 

2104- a.3 

2104-8 4 

2104-3 . 5 

2104-8 6 

?104- 8 . 7 

2104-8 .8 

2104-8. 9 

2104-8. l l 

2104-8 .1 1A 

2104-8. 12 

2104- 8. 13A 

2104-8 . 13B 

2104-8 . 13C 

2104-8 . 130 

2104-8.13£ 

2104-8. 13F 

---------------~-----------------------------------------

• . r 

SDS ~en and Drain Sub~y~te~ 

~ il te r Ve :~el Rep lacement Proce1ure 

Cation Ion Ves:el Rep lacement P~ocedure 

SOS Zeolt :e E•~nanger Ve~5 e1 ~eo l acemen t Proce iure 

LeaKage Containment Ves5e l ~eplacement Procedure 

SDS Electrical Proceaure 

l-13-C Ca)k nandling Procedure 

50S Shipp ing Cask Inertlng 

$pent Vessel Dewatering Station Operat lcn 

50S Leakage Contalnm~nt Ion £tchanger Samp ling 
Procedure 

SOS Pref ilter ~nd Final filter Sampling Procedure 

SDS Feed Sampling Procedure 

SDS lnfluent/Effluent Resin liner Samp ling Procedure 

SDS Monitor Tank Sampling 

SDS Ve$ sel Gas Samo le & Vent Header Flushing 



....---~---------------------;---~------ -

Procedure 
flunter 

2I04-a.t4 

21().4-B 16 

2104-8 . 17 

4210-0PS-3232 . 01 

aztS-OPS-3527 . 47 

2202-8.0 

2202-8 . 1 

2202-8.2 

2202-8 . 4 

2202-8.5 

SOS £M£~GWCf ?ROCtDLRt l!SI 

--... ---

~ -------- .!..!. ~ € ----

10 Cuft Vessel Lcac;ng ~roce~u~e 

Operatlonal Mainte~ance for the SDS Vacuu~ S:~tem 

Sampl\ng of SJent SOS Liners Using tne SOS Va:~u~ 

Sys te:n 

Ne utra li zer Tan•~ Processing throu~h SDS 

SOS General ETergency 

leakage In the SDS Fefd Filtration Sysrem 

lea~age in the SOS Submerged ion Exchange~~ Sys em 

loss of Vent and Drain Subsystem 

SDS Cas~ Accident 



::> t'oc ~aure 

••ul"'bl? "' 

"2204-0GS-?~H. i -A i 

2204-0GS-PNL l-A3 

220~-LOCcll-A l arm 

2204-Local-Alarm 2 

2 204-Loc~ l -A l arm 3 

220~ -Loca l -Alarm 4 

2204-Local-Alarm 5 

2204-Local-Aiar~ 6 

2204-SDS-PNL1-A2 

2204-SOS-PNLl-AJ 

2204-SDS-PNL1 - A4 

2204-SOS-PNLl-61 

"
1 t ie ·---

Of~ Gas !on Chamc~ r Sam~ l e ~ad·at lon H\ gh 

Hlqn ~ad F1 l te r Samp le Glove 3o ~ Low Otfferent la t 

High Rad F' l er Sa~o l e Glov~ So• Sump le~e l High 

f il te r t-'anl fold Con ta inment low Diffe rent ia l P re ssu r~ 

Fi lter Man i fol d Conta1 nment Sumo Leve l Hlgn 

RCS Man i fol d Contalnment Low Differentia l Pres sure 

PCS Man i fo id Conta inment Sump Level Hlgh 

((changer Manlfo lc Low Differential Pressu re 

High Rad. Sampler Low Olfferent!al Pressure 

Beta Monitor Sample Return Low Flow 

Off Gas System Hi gh Pressure 



Proced.Jre 
_Eumoer 

220G-SOS-PHLl-81~ 

2204-SDS-PNLI-82 

2204-SOS-PNLl-63 

2204-SOS-PNll-64 

2204-SOS-PNLl-Cl 

2204-SOS-P~Ll-C? 

2204-SOS-PNLl -C3 

220G-SOS-P~LI-C4 

2204-SOS-PNLZ-84 

2204-SOS-PNLZ-BS 

2204-SOS-PNL2-CS 

2204-SOS-PNL2-C5A 

2 204-SOS-PfR7. -C6 

2204-SOS-VS-lA 

2204-SOS-VS-18 

2204-SOS-VS-lC 

~PP(.Ol• !I 

Off Ga~ flltet Unit ~igh ie~pe~a:u r e 

Off Gas Seoarator H\gh Level 

SO$ Monitor Tar• t-iB level HHJ"lllow 

11 Manifold Eff}uen• In Line Rad rl lgh 

Leakage Co~talnment l~flue~t Line ~lg~ ~ j 

II Manifold General Area Rad i ati on Hign 

IX Manifold Genera l Area R~d la t lon High ~lgn 

Off Gas Header Rad iation High 

Instrument -ir Low Pressure Alarm 

r.noc~.out Drum Low level Alarm 

~nockout Drum High Le1e l Alarm 
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RB Ba sement Je t Pump s~~ten 

System Des1qn Descrlpt\on 



StSTEM ~ES!GN DESCR!~'ION 

REACTOR BUILDING SASEME~T JET PUMP SfSTE~ 



l .O uESIGh DES:~!PTiO~ 

Ll Summd r; 

l . z Rt!fe ,ence) 

I. 3 Dt>td 1 l ed 5;s t~~ De~crt~t'on 

4 System Perform~~CP Chor acre '"1s t I cs 

s Syrtem Ar ra~gement 

1. 6 Instrumentati on a~a Control 

I . 7 System Inte r f<~ ces 

2.0 SYSTEM LIMITATIONS 

3.0 OPERAT10t4 

4 .0 CASUALTY EVENTS AND RECOVERY PROC EOURES 

4.1 Casua l ty Event 

4.2 Design Feature to Mitigate Effects of 

Casualty Event 

------~~------------

PlGf '10 . 

2 :) 

2.0 

:?.0 

5.0 

s •J 

6.•) 

6 .0 

7.0 

a.o 

S .r) 

8. 0 

8.0 
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con ' t 

5.0 SURVEILLANCE 9.0 

6.0 ACCEPrANCE TESTING 9. 0 



1. 0 DES!GU 0~~<;3!_fJIO~ 

Thl~ SJ~tem t} ce~1g~e1 ·o o~d~ ~atr r from the oa~e~~nt c• ~~e 

Conta tnrr:ent Bu!ld!nq and o~ll:cr 't o "t> RCS clean-up m~nHold of tn~ 

normal!/ te routed 1\a tne oref ll ter and ~1na• flltet to tr~ ton 

e•change•s. Alternately the •ate · : ~n oe f1lterea and ~~ored \n the ~HH T 

cr ;)(6 T > 

1.2 . 1 S-ECM- 1 141: Ploe from oenetratlcn 1551 to the QCS manifold . 

1.2.2 Bur ns and Roe Calculati on rlG-61-02: HG-61 1~1/2" Line Rupture an 

F.H. Building CSWS-P-l> 

I . 2. 3 ECM-1 039: Jet Pump Installation In t~e ~eactor Bui lding 



1.3 .1 ThD ~et pump i-; a corr.~ucial'y evailaole Gou 1::; pu-r·o ra eo at t 11: 

tiP . Jt 1s ol!lceo on he 305 ele1ation cf :he Reac~cr S·d1J1'l9 1n 

:he vicinity of t~P 1ncore 1n~rrumenatl~n caole cna~e oenetrat ion 

A suction oac er d~sembly 1: lowered 1nside a G" 0 VC otoe l,to ~e 

lncore lnstrumen:dt\on trench, and suction 15 ta•e· at tnat oolnt . 

A I" I.D. ruooer "lC'if .. \tn lea• tight "quic~ disconnect' •lttin:; s 

is coupled to the oump dtsch~rge ~tone end and to ccnta~nme1t 

oenetrat\on 526 at the other. ~rom just ln~:1e tne c~,tatn~ent 

penetration tO the tie- i n With hP S~S p~ping _ t~e ~jSteM i~ ~a rJ 

otped w1t~ l-1/2" Schedule 40 sta1nless steel ~~oe. inli ptoe 1 ; 

not shielded tn the -nnulu-. oetween tne Reactor ~uil0,~1 ~na :he 

Fuel Handling Building ~!thin the fuel ~andllng Suildlng :ne O!Ce 

I; ~hlelded with a minimum cf 

requirements redu!e at !a dOSD rates to • 1 rnre~fhr. System 

piolng design co~forms to Qegvl atory Gutd~ ! . i~3 a~c a> }UC~ all 

piping outside Che C~nt~inment l~ p~r ~ N$1 631 .1 , non-sel~ml ' ~i~h 

commercial grade QA . within the containment there are "'O va l11e$ or 

ottler device; to orevent flow In either direction. Do1.t le 

Isolation ~~ pro~loed just ou tsld~ the Qeactcr Building In t~e FJel 

Handling Su\ldlng . A l~ Diameter line located near the teo of tne 

system piping and just lnslae the fuel Handling BJilding :erves a~ 

a vacuum bteaker and flush connection. rlush wate r will be plant 

~nmlnerallzed water or processed water . This is a plant operations 



1.3.2 

). 3. 3 

oo~ lon. Flush water wil l bt suoplled via (UOber hose t o the flusn 

connection. Electr ictty to the oump I~ fed through a 4 conouc or 

no. 9 power cor1 wntcn oa r~ll el~ the pump dl~cnarge ho~e uo througn 

the Containment ana Fuel Handllnq Building penetrat ions. Ins ide 

the ~ue l Hand li ng Building the power cora is routed to a motor 

cont rol center located _on the ea st wa ll at the operating floor 

elevation . 

Jet Pump <SHS-P-1> 

T /Pe : G0ulds Cat If Gil 150 

Motor : l 1/2 h() . 

Discharge ore'.:;ur e 30-SO o~ l 

?ack.er sy~tem : Goulds Ca t . II FP2 - 14 

He llhead Adapter : Gov lClS ~at . II AHJ2 

S,JS t~m Capa c_! ~:t 

System operation Is 5 gpm oy throttling bac~ on the pump ol~cha r ge 

flow . As the ~P dcros; the filters IncreasE~ due to solids 

deposition, the system pressure must be incr~ased by opening the 

throttle valve . 



1. 3.4 Discharge Hose 

1. 3. 5 

154 feet tong, 1'' I.D . Hater Hose: 300 psi design working pressure. 

Buna - N tube with polyester reinforce~ent, neoprene cover; Design 

life: appro-<. yr. in contact with sump water . Fi ttings : l' 

Diameter Hansen type 8-ST auick disconnects: straight th~u de~ign . 

Piping 

1-1/2" scned. 40 Austenitic Stainless Steel 

De~lgn Code: 831. l <ncn-seismic) 

Design Pressure: 150 psig. 

Design Temperature: Ambient 

The RB basement pump was c.osen bnS 0 d on the neec ~or ta\.} ng )~ct'c~ at 

the 282' elevati~n of the Qeactor 6~i1oing and oumping through the 

prefilter and final filter to the SOS lo~ eYthange traln airectlv. 

l. 5 System Arr_a~g~~en! 

The pump and motol' are located on el~va tlon 305 ' . with a well head 

adapter and cacker assembly lowered to the b3sement floot·, dl~-:har·ge nos~ 

and power- cable Is routed across the 305' elevation floor to column R-9. 

up through the 347' elevation seismic gap <we s t of the tncore 



Instrumentation termination plate>. and then northeastward to meet the 

hard pi ping and electrical connection extending Into the containment 

through penetration R-626 . The hose is anchored at the 347' elevation 

seismic gap, column R-9 above the 305' e·levatlon floor, and the curbing 

on the north side of the open stairwell on the 305' elevation . The ha rd 

piping Is routed through containment penetration R-626 and Fuel Handling 

Building penetration 1551, north along the west ~all of the Fuel Handling 

Building to the west side of the RCS manifold. 

The pump control will be via on/off buttons with Indicator lights showing 

power to the panel and pump. Con trols and indication will be located on 

panel C~-PNL-1. An off button Is also available on the starter box 

located on the east wall of the 347' elevation of the Fuel Handling 

Building. Though the system is designed to be started and run In the 

valves wide ooen mode. sys tem f iow may be decreased by thrott ling any of 

the process line valves. 

The R.B. basement Pumo discharges through flex ibl e hoses to hard pipe In 

containment Penetration R- 626 and Fuel Handling Building Penetrati on No. 

1551. Inside the Fuel Handling building the fluid from the R.B. basement 

Pump Interfaces with 1-1/2~ scnedule 40 stainless steel pip ing on t he RCS 

manifold, were ~t is reduced to I" and connected via a l'' fllnge . 



1"""""'-------------------------- -------

The R.B . basement Pump interfaces electrically w\th 480V . 1c. 60Hz 

cycle power from circuit 7 of the 480V distribution panel POP-28 located 

on the 328' Elevation of the A~xi liary Bu\lding . The 480 Volts is 

stepped down through a ISKVA transformer to 240V 3c 60Hz. to a motor 

st~rter box on the east wall of 347'6" elevation of the Fuel Handling 

Building . 

Pump control Is from SDS panel CN-P~L-1. located on the west end of the 

Cask Support Platform at the South end of B Fuel Pool . 



-----~~-

2.0 ~YSTEH LIMITATIONS 

. 2. l If the pump Is to be shut down for an extended period <I.e. longer than 

aopro~imate ly 3 hours> the discharge hose must be vented . This wil l keep 

the high vacuum wh ich will form as water attempts to flow back to the RB 

Sump from unduly stressing the hose. 

2.2 If debris clogs the pump suction screen, cavitation Induced damage to the 

pump could occur . Therefore, If flow to the tanks is un- accountably low. 

or If pres sure del ivered to the SDS Is lower than anticipated. the pump 

should bP stooped and the line bac~ - flushed to clear the pump inl et . 



System operation shall be per oper~ting procedu~e OP 2104-8.1. 



4.0 CASUALTY EVENTS AND R~COy£R1 ~~ROCEDURES 

Tne only significant casualty event possible ~n this system is a breech 

of pressure boundary e~perienced during pumping of Reactor Building ~ump 

water to the SDS RCS ~inlfold. The result of this scenario would be a 

release of cont~inment sump water ~o either the Reactor Building 

elevations 30 5' or 347' or to the 347' elevation of the Fuel Handling 

Su\lding . 

4.~ Design Features to tUJ!.9.tl~sffects of Casualtv £vents 

During the t r ansfer of Reactor Building sump watet· to the RCS manifold 

the operator controll ing the on/off switch for SHS-P-1 will monitor the 

pump discharge pres: ure CN-Pl-FL-01 <ref. 2.3> located on the SOS 

prefilter in iet . It can tnen be concluded that a hose or pipe lea. will 

result in a loss of pressp~e as indicated on CN-Pl-FL-01 and will be 

3ecured immed ia tely by de-energizing SWS-P- 1. However. an undetected 

leak loc?ted in the Reactor Building will result In Increased surface 

contamination in the area of the leak but no off-site exposure. The 

resulting exposure to on->ite personnel is mtnimized by back flushing of 

all process lines after pumping . Standing water will be r edirected to 

the containmer,t sump via the floor drains. 



Unchecked leakage of containment sump wate r on to the Fuel Handling 

Bui lding 347' elevation floor wi ll be directed to the Auxiliary Butldinq 

waste ccll!.'ction system via the floor dra\ns . A process pipe lea~ in the 

Fue l Handling Building <resulting fro~ a 5 m:nute undetected guillotined 

rupture of a 1-1/2" transfer pipe result ing 1n a 371 gall on spill, ref . 

1.2.4) results In a worst case off-site exposure of appro(imatel y 220C 

times smaller magn\tuje than that resulting from the rupture of a Haste 

Gas Decay Tan~ as analyzed in the TMI-2 FSAR. <See also SDS Techn i cal 

tvaluation Report Section 7. 2> 



5.0 SURVEILLANCE 

Pumo Surveillance will be by occasional non-routine visual observation on 

containment entries subsequent to entry no. 9. <April 30, 1981>. 

Portions of the R.B. basement Pumps' discharge hose and power 

<electrical> cable may be observed from closed c,rcuit TV cameras located 

inside the Reactor Building, dependent on present locations of cameras. 

,-·---



6.0 ACCEPTANCE TESTING 

The R.B. base~ent ?ump will be given a functional test once Installed to 

prove that ooeration Is consisten t ~ltn e~per1enced SDS processing flo~ 

r~tes. 
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COMPOt4ErH 

Prefilter 

nnal Filter 

Ion Exchangers 

Ion Exchangers 

"Cation" Sand Filter 

Manifold Containments 

RCBT 

Feed Stream 

Leakage Containment 

SOS Effluent - to Eplcor II 

APPENDIX No . 13 

PROCESS CONTROL PROGRAM LIMITING PARAMETERS 

PARAMETER LIMIT -----
Differential Pressure See attached graph 

Differential Pressure See attached graph 

Flow Rate 10 gpm/traln 

Curle Loading 60.000 Ci <Cs ' 
2 , 000 C I < S r ) 

Differential P1essure See attached graph 

Differential P1essure .25 inches water 
gauge 

Volume 72 ,000 gallons 

Temperature 140°F <max .> 

Flow Rate 

Activity Level 

SOgpm/total flow 

<2 Cl total 
<Cs .and Sr> 

BASIS 

Mechanical Performance 

Mechanical Performance 

Residence Time 

Admin . Limit based on DOE rask 
Force 

Mechanical Performance 

Provide sufficient flow to off
gas system 

Admin . Limit based on 90 percent 
capacity 

Protect resin 

mechanical performance 

Assures Less Than 1 uCI/cc of 
Primary Long-Lived Isotopes to 
Permit dewatered burial <assume~ 
licensing variance> . 

. I 



COMPONENT 

LeaKage Containment 
Ion Exchanger 

Fuel Pool Quality 

APPENDIX No. 13 

PROCESS CONTROL PROGRAM LIMITING PARAMETERS 

PARAM;TER 

Curle Loading 

Ph 

Boron Cone. 

Na Grade 

cl

r-

Suspended Solids 

Turbidity 

Gross 8,5 

LIMIT 

0. 18 Ct 

R.S to 10.0 

6000 ppmB, max 

BASIS 

1 ~Ct/gm, curies with half ltfes 
of 5 years to permit dewatered 
shallow land burial · 

COI'ros ton 

Cr It I ca 1 I ty 

Reactor coolant Grade Minimize Cl 
Na OH 

5.0 ppm, max . 

5.0 ppm, max 

1 .0 ppm, max 

1.0 NTU, max 

5 x 10 - -~ ~cllml 
max. excluding HJ 

Corros ton 

Lorros ton 

Pool clar\ty 

Pool clarity 

Allow use of processed water and 
small leaks from SDS operation, 
and minimize pool water 
recontamination and surface dose 
Rates 



COMPONENT 

SOS Effluent-Recycle 

PHST 

Off Gas Prefilter 

Off Gas HEPA and 
Charcoal F1lters 

Off Gas Prefilter, HEPA 
and Charcoal Filters 

APPENDIX No. 13 

PROCESS CONTROL PROGRAM LIMITING PARAMETERS 

PARAMETER LIMIT 

<13 . 6CI Total 
<Sr-90> 

<20CI Total 
<y-emitter> 

Activity Level >2.00Xl0"' ucl/ml 

AI/MPCI <6.4Xlo• 

Differential Pressure 0.5 Inches water 

Differential Pressure 2.0 inches water 

BASIS 

Assures Deposits of less than 13 .6 
Cl Sr-90 to Ensure 6X6 will not be 
Type "B" Shipment <Stabilization 
reqnlred> . 

Assures Deposits of Less Than 20 
Cl ganma emitters to Permit bare 
handling of 6X6 at Less Than 20 
R/hr <Stabilization required>. 

Minimize curve Loading In Ep\cor II 

In accordant with PElS, as long as 
Radiation Levels are acceptable 

M~chanlcal Performance 

Mechanical Performance 

Rad \at I on Leve 1 100 mR/hr at Contact Admin . Limit based on Minimizing 
with Filter Housing Exposure 
<Shielded or Unshielded> 

~ -----
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r 
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1.0 DESIGN DEscqJPTION 

1. 1 Summarv 

The submerged demineral izer system monitor tank system Is a temporary 

system capable of collecting and mon'ltorlng processed water from the 

submerged demineralizer system <SDS> and transferring It to either the 

processed water storage and recycle system <PH>. the Epicor 11 Sys tem. 

the RCS manifold or the SDS flush header . The submerged demlneraltzer 

system processes. bJ f i l tration and demineralization, highly 

contaminated wa~te ~ater from the containment sump, various ! iau id 

radwaste storage tanks. and the reactor coolant system . 

The SDS monitor tank system components Include the SDS monitor tanks. 

SDS monitor tank transfer oumps, and associated Instrumentation. 

pip ing. and valves. 

1.2. 1 Piping and Instrument Diagram <P and ID>. SDS Feed and Monitor Tank 

System, Drawing 2-M74-SDS01. 

1.2.2 General Arrangement. SDS Monitor Tanks. Fuel Handling Building, El . 

305'-0", Drawing 2-POA-6201 . 



1 .2.3 Burns and Roe Floor and Equipment Drains. ~uxillary and Fuel Handling 

Building, Plan at Elevation 305 ' -0" . Drawtng 2249 . 

1 .2 .4 Burns and Roe Flow Diagram. Heating and Ventilation. Fuel Handling 

Building, Drawing 2343. 

1.2.5 Piping line Inde~. Standard 1573 7-2-P-002. 

1.2.6 <2> 12,000 Gallon. 96'' O.D . x 32'-0" Straight Shell Water Storage 

Tanks, Buffalo Tank. Drawing 2-MJOOA-00001 -01 <Buffalo Tank Drawing 

L-4274>. 

1 .2.7 SDS One Line Diagram. Drawing 2-E21-005 . 

1 .2.8 Instrument tnde~. Document 15737-2-J16-001 . 

1.2 .9 Schemat ic Diagram, SDS Miscellaneous Ins~rumentation and Alarms. 

Drawing 2-E76-SDS04. 

1.2. 10 Loop Diagram. SDS Monitor Tank T-lA Level, Drawing 2-J75-SDS01. 

1 .2. 11 Loop Diagram, SDS Monitor Tank T-16 Level. Drawing 2-J75-SDS02. 

1.2. 12 loop Diagram. SDS Transfer Pump P-IA Discharge, Drawing 2-J75-SDS03 . 

1 .2. 13 Loop Diagram, SDS Transfer Pump P-JB Discharge, Drawing 2-J75-SDS04. 



1.2 . 14 Instrument Rae~ Layout. Drawing 2-J71-SDS 01. 

1.2. 15 Instrument Rack Layout. Drawing 2-J71-SDS 02. 

1.2. 16 Logic Diagram. SDS Feed and Monitor Tank Transfer Pumps. Drawing 

2-J77-SDS01. 

1.2.17 Logic Diagram. SDS Feed and Monitor Tank Inlet Valves. Drawing 

2-J77-SDS02 . 

1.2 . 18 Logic Diagram. SDS Feed and Monitor Tank Alarms. Drawing 2-J77-SDS03. 

1.2. 19 P and ID . Deminera l ized Service Water. Drawing 2-M74-DW01. 

1.2 .20 

1. 2.21 

1.2.22 

1.2.23 

1.2. 24 

P and ID. Processed Hater Storage and Recycle System, Drawing 

2-M74-PH01 . 

HVAC. Partial Plans , Drawing 2-POH-001 . 

Level Setting Dlagr~m. SDS Monitor Tan~ T-lA. Drawing 2-J78-SDS01 . 

Level Setting Diagram , SDS Monitor Tank T-lB. Drawing 2-J78-SDS02 . 

Master Valve Log <Burns and Roe> . 

l 



1 .2. 25 

1 .2 .26 

1 .2 .27 

1 . 2. 28 

1. 2 . 29 

Outline Drawing. SDS Monitor Tank Transfer Pumps. Drawing 

2-MCSOA-00001-01 <Goulds ser1al no . 706C332.2-3> . 

In~truction Manual. SDS Monitor Tank Transfer Pumps. Drawing 

2-MOSOA-00004-01 <Goulds· pumps model no . 3196> . 

Performance Curve. SDS Monitor Tank Transfer Pumps. Drawing 

2-MOBOA-00004-01 <Goulds pump model no . 31Q6) . 

Burns & Roe Recovery Flow Diagram. Auxiliary Building Emergency 

Liquid Cleanup System. Drawing M~06 . 

Piping Line Specification. Standard 15737-2-P-001 . 

1. 3 Detailed System Description 

1.3.1 Process System flowpaths <See Reference 1.2. 1> 

The SDS monitor tanks. SDS-T-1A and S)S-T-18, collect processed 

water from the SDS "cation" sand filters. The effluent Is routed 

to the tanks via ~eparate 1 1/2- lnch influent lines. allowing the 

capability for selection of either tank for filling operations. 

Each influent line contains a motor operated Isolation valve. 

These valves. SDS-V002A and SDS-V002B. automatically Isolate their 

respective tank when the level transmitter for the associated tank 

senses a high liquid level . Hand swltc~es associated with these 

valves are provided for remote manual operation. 



Manually ooerated valves, SDS-VO~SA and SDS-V025B, provide 

redundant isolation when used In conjunction with the above noted 

valves. SDS-V002A and SDS-V002S. 

Monitor tank overflow and drain line piping is routed to an 

existing floor drain at el. 305'-0" of the fuel handling building 

<Ref. 1.2.3> . The floor drain is routed to the auxiliary building 

sump via the existing auxiliary building drainage system. Vents 

from the monitor tanks are routed to the Interior of a fuel 

handling building Hand V system exhaust duct In the model room 

<Ref. 1.2 .4 and 1.2 .21 >. 

Mon i tor tank transfer pumps , SDS-P-lA and SDS-P-lB, take suction 

directly from the monitor tan~s. Transfer pump suction piping is 

2-incn diamete r and allows selection of either tank as the source 

of water. Isolation valves SDS-V026A. SDS-V026B, and SOS-V003 are 

provided on the crossover line of the pump suction piping to permit 

the correct monitor tank / t ransfer pump alignment to be selected. 

The crossover line is also equipped with a demineralized service 

water system tie-In <Ref. 1.2.19> to provide the capability for 

flushing system piping . Each transfer pump suction line Is 

equipped with a wye-type strainer. SOS-S-lA and SOS-S-18 <for 

system start-up only>, and a pressure test connection. 



Transfer pump discharge piping is 2 Inches in diameter and allows 

selection of either pump for water delivery functions. Discharge 

piping is eQuipped with a local pressure gauge and a pressure 

transmitter for remote Indication. From the pumps, a ~-inch main 

discharge header is routed through the fuel handling building and 

auxiliary building, Into the Unit !/Unit 2 corridor and to the 

processed water storage and recycle system Interface valve, 

PH-V039. The main discharge line also contains a flow totalizer. a 

2" spare capped connection, a return line to the RCS manlf~ld in 

the fuel Handling Building. and a bypass line to the EPICOR II 

system in the Au(i liary Building just prior to the Unit 1/Unit 2 

corridor. 

A 1 1/2-lnch recirculation line is routed from each pump discharge 

to the mvnitor tanks. Correct valve lineup will allow selection of 

either pump to recirculate to either tank. Sample lines are routed 

from each recirculation line to a sample sink adjacent to the 

pumps. From the samole sink. the effluent is directed to an 

existing floor drain at el. 305'-0" of the fuel handling building . 

sa~ple flush lines wnlch direct flow directly to the e.isting floor 

drain are also Installed to allow flushing of the sample lines 

prior to taking a sample. 



1. 3. 2 

1. 3. 2.1 

I. 3. 2. 2 

Major System Components 

Monitor Tanks <See Table 1> 

Two 12.000-gallon monitor tank.s <SDS-T-IA and SDS-T-16> are located 

at el. 305'-0" of the fuel handling building In an area known as 

the "model room." The tan~s are non-Seismic Category 1. A 

structural restraint system is provided to prevent their collapse 

in order to protect thr _structural Integrity of the fuel handling 

building during a seismic event. The structural restraint system 

consists of steel fram~work for bracing the upper portion of the 

tanks. along with anchc bolts and hold-down lugs for supporting 

the base. Mi<ing of the liquid within the tanks is accomplished by 

pump recirculation. A mixing eductor system capable of 

recirculating the eauivalent of three tank volumes in approximately 

3 hour s is used In each tank to provide representative sampling 

caoability. The eductor system consists of a single I 1/2-inch 

Schutte and Koerting Co. Type 268 eductor and associated piping and 

supports. 

Monitor Tank Transfer Pumps <See Table 2> 

Monitor Tank transfer pumps, SDS-P-IA and SDS-P-16, located at el. 

305'-0" of the fuel handling building, are single-stag~ horizontal 

centrifugal types with mechanical seals and plugged casing drains. 

Pump casings are manufactured of ASTM A 296, Grade CF8M, stainless 

s tee 1. 



1. 3 . 3 

Motors for the pumps are supplied with electrical service from the 

480-volt power distribut ion pa~el PDP-6A <circuits 8 and 10>. 

Process Svstem Desig!' 

The system design tempe ra tu re range Is 40- 120 F. The maximum 

operating pressures of ~he system piping and valves are provided in 

References 1 .2. 5. 

Piping is fabr ica ted and Installed In accordance with ANSI 631.1. 

Power Pl oing Code. System plolng and valves are manufactured of 

stainless stee l. 

1.4 Svstem Performance Character1stics 

The flow ra te of the Influent to the monito: tanks from SDS ranges f rom 5 

to 15 gpm . This influent f low rate is determined by the number ~f SDS 

zeolite tra ins <one/two> in service. 

During recirculation the transfer pump recirc ulation rate to the tanks Is 

about 60 gpm. 

The effluent transfer rate from the monitor tan~ Is con trol led by the 

pump discharge throttle valve and also depends on the discharge path. In 

.~e case of the processed water storage tanks the maximum flow rate 



<unthrottled> is between 80 to 90 gpm . When the effluent Is transferred 

to the Epicor 11 system for further oroces sl ng the flow rate Is limited 

to a nominal valve of 10 gpm. 

The normal operating pressure range <unthrottled> at the discharge of the 

transfer pumps Is appproxtmately 40 to 60 pslg. Discharge pressure 

varies In this range with the water level In the monitor tan.,_s and the 

discharge path being employed . 

1.5 System Arrangement <See Reference 1 .~.2> 

The monitor tanks and monitor tank transfer pumps are located In the 

northwest corner of the fuel handling building, at el. 305'-0" <as shown 

on Reference 1.2.2> In an area known as the "model room.'' 

Tanks are mounted vertically. ~nd are loc ated 11 feet apart between 

centers. A 20-inch manwav on the side of each tank provide s personnel 

access for surveillance. lnspectlon. and maintenance purposes . 

Space Is provided around the tan~s and pumps for future shielding If 

required ~urbing is al so provided around the tanks and bumos to retain 

spi 11 s. 



Controls for the monitor tank transfer pumps are provided at local 

control panel SDS-LCP-1 <described in Sect ion 1.6.1>. and at local 

starters SDS-STR-1 and SDS-STR-2 <des cri bed in Section 1.6.1 5>. Controls 

for the monitor tank Inlet motor operated isolation valves. SDS-V002A and 

SDS-V002B. are provided at local control panel SDS-LCP-1 . 

1.6 Instrumentdtion and Con trol 

1.6 . 1 Local Control Panel 

The orimary control for the system Is accompl ished f rom local panel 

SDS-LCP-1 . located at e l. 347'-6" of the fuel handling bui lding. 

Devices mounted on thi s oanel include the following : 

a. Indi cators for t he liQuid level In the monitor tanks and t he 

discharge pressure of the transfe r pumps . 

b. Hand switcnes ana indicator llgnts for the motor operated 

isolation va lves . 

c. Hand switches and Indicator lights for the monitor tank 

transfer pum;:>s . 

d. Monitor tank/transfer pump selector switch. 



Local control panel SOS-LCP-2, located at el. 305'-0" of the fuel 

:1andltng building, ~~equipped wHh level Indicators for the 

monitor tank.s. 

1.6.2 Annunciators 

Alarms for high/low tank level are ' Included on the SOS annunciator 

panel, located at el . 347'-6" of the fuel handling butldlng . An 

additional high level alarm Is provided for each tank on panel 

SPC-PNL-3, located In the main control room. 

1.6 .3 Level Transmitters 

Differential pressure transmitters <SDS-LT-1 and SOS-LT-3> are 

provided to measure the liquid level In the monitor tan~ Their 

output is transmitted to the level Indicators described In Section 

1.6 .4 and the level switches described In Section 1.6.5 . Their 

output signal Is 4-20 mAde for a range of 0-400 Inches HzO . 

1.6.4 level Indicators 

Monitor tank level Indicators, SOS-LI-1 and SDS-ll-3, are provided 

on local control panel SOS-LCP-1 . Monitor tank level Indicators, 

SDS-LI- lA and SDS-LI-3A, are provided on local control panel 

SDS-LCP-2. The Input signal from each level Indicator Is 4-20 mA 

de and their scale ts 0-400 Inches HzO. 



1.6.5 Htgh/Low Level Switches 

A dual-setpo\nt electronic bistable swttch is provided In each 

monitor tank level transmitter loop. The Instrument tag numbers 

are SDS-LSHL-1 and SDS-LSHl-3. The high setpoint (high level> will 

trip the associated morltor tank inlet motor operated valve 

<SDS-V002A or SDS-V002B> and actuate alarms on the main control 

room on panel SPC-3. and on the CN annunciator panel described in 

1.6.2. The low setpo\nt <low level> will trip or lock out the 

aligned transfer pump and activate an alarm on the CN annunciator 

panel. <This window ts common for both the htgh and low level 

alarms.> The bistables are located in local control panel 

SDS-LCP-1. 

1.6.6 Postt\on Indicators 

Position Indicator lights. SDS-KL-1 and SDS-KL-3. a r~ provided for 

the monitor tank inlet motor operated \solation valves <SDS-V002A 

and SDS-V002B> on control panel SDS-LCP-1. 



1.6.7 Hand Sw1tches 

Hand sw1tches. SOS-KHS-1 and SOS-KHS-3, and SDS-KHS-5 and SDS-KHS-7 

are provided. respectively, for the following components on local 

control panel SDS-LCP-1: 

a. Monitor tank inlet motor operated Isolation valves . 

b. Monitor tank transfer pumps. 

In addition to the hand switches indicated above, selector switch 

SDS-KHS-11. located on control panel SDS-LCP-1. Is provided to 

choose the correct monitor tank/transfer pump alignment. 

Local hand switches <SDS-KHS-SA and SDS-KHS-7A> are provided for 

the transfer pumps on their respective local starters described In 

Section 1.6.15. 

1.6.8 Pressure Test Connections 

The suction line of each transfer pump Is equipped with a pressure 

test connection to verify pump performance. 



1.6.9 Pressure Transmitters 

1. 6. 10 

1.6 . 11 

Pressure transmitters <SDS-PT-9 and SDS-PT-10> are provided on the 

dJscharge of the transfer pumps to sense pump discharge pressure. 

The\r output is transmitted to the pressure Indicators described In 

section 1.6 . 11 . Their output signal is 4-20 mAde for a range of 

0-100 psig . 

Pressure Indicators 

Transfer pump pressure indicators. SDS-PI-9 and SDS-PI-10. are 

provided on local co~trol panel SDS-LCP-1, described In section 

1.6 .1. Their input signal Is 4-20 mAde and their scale Is 0-100 

psi g. 

Pressure Gauges 

The discharge lines of the transfer pumps are equipped with 

pressure gauges SDS-PI-6 and SDS-PI-8. Their range \s 0-100 ps\g . 



1. 6. 12 

1. 6. 13 

1. 6 . 14 

Flow Totalizer 

The common transfer pump discharge header \s equipped with a flow 

t9talizer. SOS-FM-13. to mea ~ ure the quantity of liquid discharged 

from the system. Since the totalizer can be reset to zero. a batch 

may be discharged and the quantity recorded by the operator . The 

totalizer can then be rezeroed for an ensut ~~ ~~ter transfer 

operation . 

Instrument Rac~s 

Instrument racks are provided for tr~nsfer pump discharge pressure 

Instrumentation . The instrumentation for transfer pump SDS-P-lA is 

located on rae~ SOS-R-1 and the instrumentation for transfer pump 

SOS-P-l B \s located on rack SOS-R-2. The Instrument racks are 

located at el . 305'-0» of the fuel handling building. 

Loca l Starters 

Local starters. SOS-STR -1 and SOS-STR-2. are provided to control 

the monitor tank transfer o•..;,nps. They are located at el . 305 ' -0" 

of the fuel handling but .dlng . 



· 1.7 System Interfaces 

The submerged demtneraltzer system feed and mon\tor tank system 

interfaces with the following systems : 

a . Submerged demineral\zer system 

b. Processed water storage and recycle system 

c. Epicor II System <Auxiliary Building emergency ltqutd cleanup system' 

d. Demineralized service water system 

e. Fuel handling building HVAC system 

f . Auxiliary and fuel handling building floor dra 1 nage system 

The system ls designed to provide a temporary recovery system capable of 

collecting and monitoring processed water from SO~. Sample points 

located downstream of the monitor tank transfer pumps provide the 

capability for monitoring the liquid effluent . If it ts determined that 

the effluent is not suitable for discharge to the processed ~ater storage 

tanks, additional cleanup may be achieved by recycling the effluent 

through the SDS for further processing or transferring the effluent to 

EPICOR II for polishing. A flowpath exists for discharging the effluent 

from EPICOR II to the processed water storage tanks . 

The demineralized service water system tie-in provides the capabi l ity for 

flushing system piping. 



Monitor tank vents are routed to the interior <no physical connection> of 

a fuel handling building Hand V system exhaust duct to ensure that the 

tritium conc~?ntration In the model room is ALARA. 

The monitor tank overflow and drain lines. and the sample sink drain line 

are routed to an existing floor drain In the fuel handling building. 



2.0 SYSTEM LIMITATIONS, SETPOINTS, AND PRECAUTIONS 

The monitor tanks are provided wl~h le\el transmitters <described In 

Section 1.6.3> to sense either a high or low liquid level. If a high 

liquid ievel condition exists, the monitor tan~ inlet motor operated 

valve will c~0se ~nd alarms will ~nnunciate on the main control room 

panel, SPC-3, uJ~ c~ the CN annunciate~ pan~l described In Section 

1.6.2. If a low liquid level condition exists, the aligned transfer pump 

will trtp and an alarm will annunciate on the CN annunciator panel. 

The htgh level setpoint and the low level setpolnt are 364 Inches and 16 

inches, respectively, from the bottom vf the tank. 

System operators shou ld be aware of the liquid level In the ~anks by 

observing the level Indicators located on the control panels described In 

Section 1 .6.1. Tank level Indications are based on a zero reference at 

th~ actual tank low pol~t. 

Operators should also be aware of the monitor tank/transfer pump 

alignment during pumping operations and the position of motor operated 

Isolation valves CSOS-V002A and SOS-V002B> located on the 347' elevation 

of the Fuel Handling building In the vicinity of the "B" Spent Fuel Pool 

on the Influent lines to the tanks. 



Operation of the monitor tank transfer pumps shall be in accordance with 

Reference 1.2 .26 . To avoid e~cessive water velocities. transfer pumps 

shall not be operated simultaneously unless at least one pump Is 

operating in the recirculation mode. 



3.0 OPERATIONS 

3.1 Initial Fill 

Prior to filling the preselected tan~. the tank vent and drain system 

must be operable and the proper valve lineup selected. 

Prtor to initial transfer pump operation. the high point vents must be 

opened to enable air trapped in the system piping to escape . 

To avoid contamination or fouling of the flow totalizer. SOS-FM-13, 

system piping must be thoroughly flushed prlot to Initial totalizer 

Installation. 

3.2 Startup 

When the monitor tank filling process has been secured. the proper valve 

lineup <See Ref. 1.2.1 for correct valve lineups during various modes of 

operation> must then be selected on the suction and discharge sides of 

the pumps. This includes the recirculation line associated with the pump 

selected. 

Administrative controls must be used to verify the correct valve lineup 

prior to pumping operations and to ensure that valves are not 

inadvertently closed during water celivery operations. 



Basket screens from each transfer pump suction line strainer <SDS-S-lA or 

SDS-S-lB> should oe removed after initial system cleaning <flushing>. 

3.3 Normal Operation 

3.3.1 Batch Mode 

In this ooerational mode. one of the two monitor tanks are filled 

with SDS processed water In batch sizes of aoproximately 12.000 

gallons . The selected monitor tank. rate of filling Is determined 

by the number of SOS Zeolite Trains Cone or two> in service and 

will range from 5 to 10 gpm. 

After one monitor tan~ ha s received a batch. it Is Isolated and the 

contents recirculated. the associated sample line 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. the RCS manifold for recycling through the SDS. or to the 

Eplcor II System for fu• ther polishing. 

Hhlle one tank is being r~clrculated; sampled. and transferred, the 

second tank is avall dble to receive effluent from the SDS. 



3.3.2 

3.3.3 

Continuous Feed Mode 

The continuous feed mode employes the monitor tanks as surge tan~s 

between the SDS ana Ep!cor 11 systems. In this mode processed 

water flows Into the monitor tanks from the SDS and Is pumped to 

the Epicor II System for further processing. This Is done In a 

fashion that maintains flow rate in and out of the tan~s identical . 

Bypass Mode 

In the Bypass Mode. effluent from the SDS is sent to e l the r the 

Reactor Coolant Bleed Tan~s or Miscellaneous l~aste Storage Tan~ 

thus o;passing the monitor tanks from the processing stream. i he 

monitor tanks are then employed as a source of flush wate r to 

support SDS Operations. 

3. 4 Shutdown 

Flow to a monitor tank ma y be discontinued ty shutting the associated 

manually operated valve. SDS-V025~ or SDS-V0258. or the assoctated motor 

operated valve, SDS-V002A or SDS-V0028. The SDS feed pump in operat ion 

must also be shut down or its flow directed to either the reactor coolant 

bleed tanks or Miscellaneous Haste Storage Tank . 



3.5 Draining 

The monitor tanks are equ ipped with an externally sloped bottom (1/4 Inc h 

per foot> to provide the capability to drain the full contents of each 

tank to the existing drainage system. 

Transfer pumps are equipped wi th plugged casing drains . 

The 2-lnch process line to the processed water storage tanks contains a 

low point drain. 

3.6 Refilling 

Pr ior to re fi lling t~e preselected tank, the tank vent and drain system 

must be ope rable and the proper valve lineup se lected . 

3. 7 Infrequent Oper ations 

Redundant transfer pumos are provided. Therefore, with one pump out of 

service , t ~e other t r ansfer pump ma y be used for pumping operation s. 

This operati on requires that the monitor tank/transfer pump selector 

switch, SDS-KHS-11 . be placed in the proper position and the Isolation 

valves located on the transfer pump suction piping be properly aligned . 



3.8 Transient Operations 

If a loss of power transient were to occur, motor operated Isolation 

valves SDS-V002A and SDS-V002B would fail as-is. Therefore. if a loss of 

power transient were to occur while a monitor tank is being filled. the 

motor operated isolation valve <SDS-V002A or SDS-V002B> associated with 

the tank being filled, would fall In the open position. This would 

Increase th~ possibility of overflowing the tank being filled. However. 

loss of system power would cause pressure in the line from the post 

filter to the monitor tanks to go negative and open the automatic syphon 

breaker. This will limit additional monitor tank filling to the contents 

of the fill line. 

During a loss of po~er transient. operator dction should Involve ma nual 

Isolation of the monitor tanks. A loss of power transient would also 

Interrupt monitor tan~ transfer pump operation. 

, 



4.0 CASUALTY EVENTS AND RECOVERY PROCEDURES 

4. 1 Casualtv Events 

Possible system casualty events Include the following : 

a . System leakage 

b. High radiation level 

4 .2 Design Feature to Mi~ate Effects of Casualty Events 

Liquid retention curbing Is provided around the tan~s and pumps to retain 

spills caused by a localized system lea~age. 

The system is designed with the capability to recycle batches to the SDS 

system <RCS manifold> if necessary to mai ntain the radiation zone limits 

set for the model room . 

4 . 3 Recovery Procedures 

Recovery from a system leakage casualty event would involve Isolation of 

the leak and coliection of the spill. Recovery from a high radiation 

casualty event would entail transferring the effluent to the RCS manifold 

for reprocessing. 



5.0 MAINTENANCE 

5.1 Maintenance Approach 

The submerged demlneralizer system feed and monitor tank system is a 

temporary recovery system and, therefore. no major maintenance program Is 

required. 

Redundant transfer pumps. and a demineralized service water system tie-In 

for flushing system piping. are provided to facilitate maintenance . 

5.2 Corrective Maintenance 

If repair welding is cone to any part or comoonent of the sy~tem it will 

be done In ac~ordance with the procedures used for initial construction . 

The specific part or component sha 1 1 be Isolated. drained, repaired, and 

hydrotested for the required amount of time and pressure. After 

hydrotest procedures have been completed. the part or component shall 

receive fir.ol flushing with demineralized water. 

Transfer pump corrective maintenance shall be in accordance with 

Reference 1.2.26. 

5.3 Preventive Maintenance 

Transfer pump preventive maintena~ce shall be in accordance with 

Reference 1.2.26. 



5.4 Inservice Inspection 

The system has no formal tnservtce tnspect\on program. 

Manways are provtded on each monitor tank to provtde the capablltty for 

personnel access .. 



6.0 ACCEPTANCE TESTING 

Monitor tanks are shop hydrostatically tested in accordance with the 

requirements of Reference 1.2.6. 

System piping and ·valves are field hydrostatically tested in accordance 

with the requirements of Reference 1.2.5. 

Acceptance testing shall be in accordance with GPUNC procedures . 



Tank. Details 

Identiflcatl-:>n 

Manufacturer 

~umber Installed 

Capacity- Gallons 

I n 5t a 11 at ion 

Outside 0\amete .. /Height. ft. in. 

Shell Material 

Shell Thickness. In. 

Design Temperature. °F 

Design Pressure. PSiG 

Corrosion Allowance. In. 

Design Code 

Code Stamp Requi red 

APPENDIX A 

TABLE 1 

SDS MONITOR TANKS 

SDS-T-IA through SDS-T-16 

Buffalo Tank 

Two <2> 

12.000 Gal. Each 

Vertical 

R Ft . /32 Ft. 

Stainless Steel <304 U. SA-240 

3/16 Inch 

40-120°F 

Atmospheric 

None 

API-650, Appendix J 

API-650. Appendix J 



APPENDIX A 

TABLE 2 

SOS MONITOR TA~~ TRANSFER PUMPS 

Pump Details 

Identification 

Noun Name 

Manufacturer 

Model No. 

Type 

Standard Mater ial Des ignation 

Rated Speed 

Rated Capacity 

Rate~ Total Dynamic Head 

Shutoff Head 

Design Temperature 

Shaft Seal 

Lubr icant 

Motor De ta II s 

Manufacturer 

Typ~> 

Enclosure 

SDS- P- lA and SDS-P- 16 

Monitor Tank Transfer Pumps 

Goulds Pumps Inc . 

3196 ST AA 

Single Stage Horizontal Cent r ifuga l 

Sta inless Stee l 

3500 RP~1 

50 GPI·1 

11 1 Ft . 

116 F't . 

500°F 

Mechanical - Single unbalanced type 

011 

Reliance 

P <Induction> 

OOP 



Rated Horse Power 

Rated Speed 

Insulation class 

Lubricant/Coolant 

Service 

Power Requirements 

Powe,. Source 

APPENDIX A 

TABLE 2 

SDS MONITOR TANK TRANSFER PUMPS 

<Cont'd> 

5 HP 

3495 RP~, 

B 

Grease/Air 

Continuous duty 

460 Volts, 3 Phase 60Hz, 6.6 Amps 

SOS-'TR-1 and SDS-STR-2 



Appendix No . 1 5 

to 

Submerged Demine ralizer System 

Sy~tem Design Description 

Title 

SDS Off Gas Filters 



Fllt~r Details 

Type 

Numbe r Ins ta 11 ed 

Manufacturer 

Installation 

Olmension'i 

Resistance <clean> 

Efficiency <clean> 

Frame 

Filter Media 

Separator 

Gasket 

Design Code 

APPENDIX NO. 15 

ROUGHING f ll TER 

Dustfoe G-Serles 

One <1> 

MSA 

Horizontal 

24 In. Hlgh/24 In. Wlde/11 1/., In. 

Deep 

0.30'' H.G. Max at 1000 CFM Capac\ ty 

60-65 percent NBS 

16 Ga. C.S. Cad Plated 

Glas> Fibers 

Alum1r.um .0015 THK 

Sponge Neoprene 

UL 900 Class I Approved and Labeled 



Filter Detalls 

Type 

Number Installed 

Manufacturer 

Installation 

Dimensions 

Resistance <clean) 

Efficiencv <clean> 

Frame 

Filter ~1edia 

Separator 

Gilsk.et 

Design Code 

APPENDIX NO. 15 

HEPA FILTERS 

HEPA 

Two <2> 

MSA 

Horizontal 

24 In . High/24 ln.Wide/11 1/2 In. 

Deep 

1 00" ~l. G. Ma '< at 1000 CFM Capacity 

>99:97 percent <DOP > at 

14 Ga. C.S. Cad Plated 

Glass Fibers 

Aluminum .0015 THK 

Sponge Neoprene 

0.3 micron 

UL 586 Approved and Labeled 



Filter Details 

Type 

Number Installed 

Manufacturer 

Installation 

Dimensions 

Res'stance <clean> 

Efficiency <clean> 

Fr~me 

Filter ~1edia 

Separator 

~ask.et 

Design Code 

-\PPE"'OIX NO. IS 

t;_HARCO~L .l.BSORBER 

Sure-Sorber 

One <1 > 

HSA 

Horizontal 

24 In . High/24 In . Wide/11 1/2 In . 

Deep 

1.00" H.G. r~ax at 1000 CFM Capacity 

299.97 percent <Freon II> 

Stainless Steel, Type 304 

Charcoal 

None 

Sponge r~eoprene 

AACC Stdndard CS-8 



Append I~ No. 16 

to 

Submerged Demtnerallzer System 

System Design Descript ion 

Title 

Liner Recomblner and 

Vacuum Outgassing System 



1.0 INTRODUCTION 

1.1 System Functions 

The TMI Vacuum Outgassing and Drying is a temporary system designed 

to vacuum pump water. air, or other gas contained within spent SDS 

vessels after bulk dewatering Is accomplished . The water will be 

removed in order to retard the production of hydrogen and oxygen 

gas due to radiolysis . 

1 • 2 References 

1.2 . 1 Catalyst Recombiner and Vacuum Outgassing System Safety 

Evaluation 

1. 2 . 2 SDS System Description 

1 . 2. 3 SDS TER 

1 . 2 . 4 TMI - 2 qecovery QA Plan 

I .3 Summary Descript ion of the System 

The TMI Vacuum Outgassing and Drying System Is a temporary system 

located on the southwe~t corner cf the new fuel storage pit cover 

CSDS operators platform> . Thl : ;ystem Is classified as I.T.S . and 
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is designed to remove water from an SOS spent liner by vacuum 

pumping causing the water to come off as vapor. The vacuum system 

discharges Into the SDS offgas system. 

me Vacuum Outqassing and Drying system consists of a two stage 

vane type vacuum compressor rated at lOSCFM with a suction filter 

for capturing particulate and an after filter for removing oil from 

the pump discharge. A knockout drum located upstream of the 

suction filter protects the pump from slugs of water . 

A dlaohragm tyoe sampling pump i) supplied for gas sampling the SDS 

liners. All this equipment Including the Interconnecting pl~ing is 

assembled on a )kid which measures 16" wide ~ 48'' long x 65" high. 

SDS vessel interface will be accompli·shed using a long handle tool 

which connects to a Hanser. fitting on the SDS vessel located In the 

Dewatering Station. The tool is then connected to a fJe, hose then 

to the ~acuum syst em piping . 

1. 4 System Performance Characteristics 

The vacuum system Is capable of generating an ultimate vacuum of 

0. 1 mm Hg absolute or better when operating with room temperature 

)uction consisting of nitrogen. air, or water vapors, or a 

combination of these gases wnlle discharge pressure Is held at+ I 

psi g. 
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The compressor Is capablE? of continuous room temperature operation 

at 10 to 20 ~~ Hg with pure water vapor as the suction. anc with a 

bailast flow of less than 2 CFM of dry air to protect the pump from 

moisture contamination of the lubrication system. The vacuum 

system contains a ~nockout drum with level indication in order to 

protect the vacuum pump from slugs of water. On a high level 

alarm. the compressor is cut off automatically . Suction flow Is 

filtered to remove particulate matter 0.2 microns or larger from 

the stream. Discharge ftom the pump ls filtered to assure that oil 

vapors or water globules will not Pnter and contaminate the SDS 

offgas system. A ~eans of sample taking is provided via a smal I 

sample pump and removable sample cycllnder. SOS vessels can be 

backfilled with argon or nitrogen for sample taking or other 

operations . 

1.5 System Arrangement and Incerfaces 

ihe TMI Vacuum Outgassing and Drying Sysrem Is located on the 

347'-6" elevation of the HII Unlt II Fuel Handling Building. The 

main equipment Is contained on a skid 16" wide. 48" long. and 65'' 

high. All the equipment and instruments to support the vacuum 

system operation are located on this skid . Piping for SDS vessel 

Interface runs to the SDS dewatering station and connects via a 

flex hose to the outgassing tool . 
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The Outgassing tool consists of a long handled manipulator with a 

female 1 1/2'' Hansen quick disconnect at the vessel end and a mal e 

Hansen at the other. 

The flex hose interface to the vacuum system piping connects at 

this point . The tool has three valves which isolate t t from the 

vacuum system and/or the atmosphere . 

Recomblner catal ys t can be added to the SDS vessel through this 

tool . 

Shield ing is provided on the ~nockout drum ~nd the suction filter 

since they are potent ial crud traps . 

1. 5 1 

1.5.1.1 

Vacuum Svstem Interfaces at Other System 

Eiectrical 

Vacuum System power is suppl .ed from termina l box CN 141 

which i s powe red f rom misc~llaneous power panel MP-CN-~ 

located on the 347' elevation of the Fuel Handling 

Building . This Is the only power supply required for 

system operation. 

- 4 -



1.5.1.2 Instrument Air 

The vacuum system instrument air ls tied into the SDS 

supply along the north pool curb down stream of lA -V-175. 

1.5.1.3 HVAC 

The vacuum system exhaust ties into the SDS offgas system 

at the 3/4" threaded nipple which originally contained 

temperature Indicator CN-TI-VA03. 

1.6 ~!em Design Requirement~ 

1.6.1 General Design Requirements 

1.6.1.1 The design basis considers the guidance in the following 

documents: 

1.6.1. 1.1 U. S.N.R.C. Reg . Guide 1 .1 43, 

1.6.1.1.2 U S.N.R.C. Reg. Guide 1.140, 

1.6. 1.1.3 U.S.N .R.C. Reg. Guide 8.8. 

1.6.1 . 1.4 U.S. Code of Federal Regulations 10CFR20 

Appendll( B. and 
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1.6.1.1 . 5 U.S. Code of Federal Regulations lOCFRSO as 

Imposed by Reg . Guide 1.143 . 

1.6.1.2 The orocess s~all function In such a manner as to limit 

releases to the envir0n~ent and limit olant personnel 

exoosure levels to levels which are '' as low as reasonably 

achievable" in accordance wi th 10 CFR Part 50. 10 CFR 

Part 20. Regulatory Guide 8 .8 . and TMI-II Recovery 

Technical Specifications. 

1.6.1.3 System performance shall be capable of ooerat1cn at 

approximately 20 mm of mercury for extended periods of 

time while re~ovir.g wate r at rates up tc 22 lbs. per cay . 

1.6.2 

1. 6.2. 1 

Piping Design Requ i rements 

Piping 1-; designed to the requirements of At'S! S 31.1 ana 

Reg. Guide 1.143. Piping one inch and above is socket 

welded stainless steel. Tubing and compression fittings 

are used for sizes below one inch . 

1.6.2.2 Piping design is ' 15 psig to ·so psig and 32° to 

200° F. The vacuum system skid utilizes schedule 80 

pipe . The tool and manifold interconnecting pipe is 

schedule 40 . 
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1.5.2.3 Upstream piping Is nominally 1 1/2" to maKimize the rate 

of water vapor removed from the SOS liners. Downstream 

piolng is nominally 1" . 

1. 5. 3 

1. 5 . 3.1 

Filter Requirements 

There are three filters associated with the operation of 

the vacuum system. rwo .2 micron suction filters <one 

for the main oump and one for the sample pump> and one 

after filter . 

1.5 . 3.2 A long handle tool will be utilized to connect to the SOS 

liner for Initial bulk 1acuum pumping . 
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2.0 DETAILED DESCRIPTION OF THE SYSTEM 

2 .1. 1 

2.1.1.1 

Vacuum Svs~em Pu~ 

The main vacuum pump Is locatec on the vacuum system 

sUd. It Is an Industrial rated vane type oil l..~bricated 

pump wi th a nom1nal displacement of 10 CfM and an 

ultimate vacuum capability of appro)imately 5 • 10 'mm 

Hg. Tne pum~ will operate continuous'; ln the ranqe of 

20 w~ Hg which Is anticip~ted that the bulk of the 

operation w\11 ta~e place The pump.ls provideJ with an 

e•ternal ballast line containing a flow met~r through 

which I t I~ poss'ble to flow up to approv\matelv ~seeM 

of Ins trument a I' . ih is feature assures that condensate 

~jthin the pump will not ml~ with and dilute the oil 

causing loss of lubrication. The ultimate vacuum 

capability of the pump cannot be reached with the ballast 

line In place. The pump Is controlled by a 15 amp 

circuit breaker and an on/off switch. There ts also a 

selector switch to switch between the main vacuum pump 

and the sample pump <CN-P-VS-02> to avoid simultaneous 

operation . Pump operatlor. Is automatically cut-off if a 

high level alarm <CN-LS-VS-02) is actuated . 
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2.1 .1.: Sample Pumg <CN-P-VS-02) 

The sample pump is located on the vacuum system skid In 

parallel with the main vacuum oumo . This pump Is a 

diapnragm type pump capable of operating at a moderate 

vacuum. It has a displacement of .25 CFM. This type of 

pump was chosen to assure that samples will not be 

contaminatEd. Samples cannot be obtained during vacuum 

pumping since the sample pump is not rated for the vacuum 

of the"maln oumo . Liners will be backfilled with a 

ca rrt er ga$ \argon or nitrogen> In order to obtain a 

sample . 

2.1.2 Vacuum Svstem Tanks 

2. 1.2 . 1 Suction Knockout Drum 

The main inlet plpi~g to the vacuum system skid contains 

a small tan~ or knockout drum. It is equipped with 

baffles ~nd level Indication ;uch t~at should liquid 

enter the unit It would be separated out and retained in 

the b0ttom of the tank. The lower level Indicator will 

Indicate when approximately three inches of water has 

collected In the bottom of the tank . An indicator light 

will Illuminate In this condition. Should water liquid 

level continue to rise. the main vacuum pump is 
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2. 1. 3 

~.I. 3. 1 

automatically cut off. High level Is appro~lmately half 

way up the irum. One half (1/2) inch of lead ls attacheo 

to the drum in the unlikely event a 5lug of con~. ~ 1reo 

llau1d enters the drum. 

There Is a drain at the base of the knockout drum fo, 

removing liquid if required. 

Main Suction Filter (CN-F-VS-01> 

This filter Is located between the ~nockout drum and main 

vacuum pump. Filter elements are ~pproKimately 2 518 

Inches 00 by approximately 10 Inches long. The filter 

housings are carbon steel with nickel lining. 

cartridges are rated at . : microns nominal. 

shielding Is provided on this filter. 

F i 1 ter 

One inch of 

2.1.3 .2 After Filter <CN-F VS-02> 

The filter downstream of the main vacuum pump Is of 

lighter construction, with housing of stainless steel. 

The filter element hcs the same dimensions as the suction 

filter. however. Is a special coalescing filter designed 

specifically to remove traces of oil from the stream. It 
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has a .9 micron nominal rating. The filter housing Is 

equipment with a drain In order to remove condensate . 

2. 1.3 .3 Samole Suction Filter <CN-F-VS-03> 

2. 1. 4 

This filter and housing is exactly the same as the main 

suction fll te-r . 

Vacuum System Tool 

The vacuum system tool is a long handled tool constructed 

of stainless steel . Its function •s basically the same 

as the SDS Hansen connect/disconnect tools presP.ntly ustd 

for SDS operations . The function of the tool is 

two-fold: First. it provides the means fo r vacuum pumping 

at a maximum flow rate while assuring that at least 

minimum shielding is maintained between the ope rator and 

the liner. Second. the tool provides the means fer 

adding the catalyst while not directly eYooslng the 

operator to the liner Internal atmosphefe . This is 

accomplished by the use of two valves in series. The 

operating procedure controls the opening and closing of 

these two valves such that they are not opened 

simultaneously. 
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2. 1. 5 

2.1 . 6 

The tool contains a female Hansen fitting on the bottom 

for attachment to SDS liners. A 1 1/2 Inch pipe then 

runs up to the ·water surface wtth a couple bends to 

prevent rao iation streaming . The tool then branches into 

a male Hansen for attachment to the vacuum sy ; tem and an 

opening to the atmosphP.re. 

Samoling System 

The sampling system consists of an inlet filter <Sect ion 

2.1.3 .3>. a sample diaphragm type pump <Sect!on 2. 1. ! . ~>. 

and a 300 ml sample cylinder. Before a sample canoe 

drawr, the SDS liner must be brought up to atmospheric 

pressure via the argvn/nitrogen supply, by venting to 

atmosphere or by ~ackfilling with instrument air . The 

pump motor is electrically interlocf..ed wlth the main pump 

motor so that simultaneous operation of pumps is 

prohib i ted . 

Instrument Air Svstem 

The piant instrument air is utilized mainly as ballast 

flow through the main vacuum pump to preclude 

condensation In the pump oil. The bdllast flow Is 

controlled by a needle valve <CN-V-VS-444> and the flow 

rate is read off CN-Fl-VS-02. Instrument air can also be 
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2. 1. 7 

used to bacKfill the vacuum system piping and/or SDS 

liner oeing oumped. 

Inert Gas Supply 

The vacuum system is ~upplied with the capability for an 

inert ga~ supply of. argon and nitrogen for liner sampling 

or just for liner or system backfill. The system 

utilizes a commercial manifold and regulator with a 

pressure relief valve In line for system protection . 

2.2 Instruments . Controls. Alarms. and Protective Devices 

2. 2.1 Instr umentation and Controls ----

Vacuum system instrumentation consists of upstream 

vacuum/pre ssure gauge s and downst r eam pressure gauges. 

The main vacuum instrumentation consists of two vacuum 

pressure transducers one In the knockout drum 

<CN-PT-VS-01> for monitoring pressure upst r eam of the 

suction filter and the other <CN-PT-VS-02> downstream of 

the suction filters. Both Instruments readout on 

CN-PI-VS-08 which has a digital display and a selector 

switch to choose between the two. The range of the 

instruments is .01 to 100 mm Hg. They will be used to 

monitor ups · ream pressure during system operation and 

also to determine change-out of the suction filter. 
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There are other upstream gauges which are vacuum/ oressure 

type reading from 0-30 Inches of me r cury and 0-30 ps lg. 

They are located on the vacuum manifold and at the 

dewatering station vent connection . Their funct ion 1s to 

provide a means to monltrr pressure of the vacuum pumped 

vessels once they are isolated. 

Downstream of the pump at the after filter there Is a 

pressure differential gauge to determinP after filter 

change-out and a pressure gauge utilized to check the 

downstream pressure and set the bac kpressure r egul~tor 

when reouired . 

The instrument air system has a.pressure gauge 

<CN-PI-VS-07> and a pressure sw\tch <CN-PS-VS-01 >. The 

pressure switch is connected to an audible alarm and a 

panel light. Its set pressure Is five psig . 

The knockout drum contains two level switches 

CCN-LS-VS-01 low level and CN-LS-VS-02 high leve l > which 

indicate the presence of liquid In the drum . On low 

level <about three Inches of water>. a light on the 

Instrument panel Illuminates. On high level <about 

halfway up the drum>. the main vacuum pump will be 

automatically cut off . 
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The vacuum system controls consist of a 15 and 2 amo 

circuit breaker, a selector switch to choose either the 

main vacuum pump or the sample pump. and a motor starter 

~witch for each pump. 

2.2.2 Alarms 

2.2 .2.1 Knockout Drum Level 

The Knockout Drum contains low level and high level 

indi cation . The low level indication is a light on the 

instr~~Qnt panel which will illuminate upon approwl mately 

three incnes of li~uld In the knockout drum . The high 

level alarm will cut off the main vacuum pump upon 

approximately half of the knockout drum filling with 

li Quid . 

2.2 .2.2 Loss of Instrument Air 

Loss of instrument air will trigger an aud ible alarm on 

the instrument panel while at the same time switching off 

the light Indicating Instrument air pressure . ~o 

automatic action Is performed. 
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3.0 VACUUM SYSTEM MODES OF OPERATION 

3. I Main Vacuum Pu~ 

3.1.1 llitem Start-up 

3 . 1 .2 

Normal system start-up will require that the SDS Offgas 

System is operating before the vacuum system Is started . 

Oil in the main pumo Is always chec~ed prior to start-up 

and during operation to preclL ~ lubrication problems . 

Vacuum Svstem Operation 

Once the maIn vacuum pump is- star ted and the system 

begins to operate. little ooerator attention is 

required. Oil level and filter delta pressures will be 

periodically monitored to assure readings are In the 

normal range. Also periodic adjustment of the ballast 

flow or bypass flow may be required to keep moisture out 

of the pumo oil and the after filter. Bulk pumping will 

be accomp li shed through the 1 1/2 inch line on the vacuum 

tool . l~hen water levels have decreased sufficiently, the 

recombiner catalyst will be added to passify the 

H:IO~ gas generation . 

- 16 -



~---------------------------------------------- --

3.1.3 Vacuum System Shut Down 

Once the soent SOS liner is pumped sufficiently. the 

system can be shut down and disconnected from the liner . 

4.0 ABNORMAL OPERATING CONDITIONS AND EMERGENCY EVENTS 

4.1 Loss of SOS Offgas System 

In the event that the SOS Offgas System is lost. the vacuum system 

will be shut down by operator action . 

4.2 High Leve l In the Knockout Drum 

If for any reason l iauid does enter the knockout drum and get to 

high level. the main vacuum pump will be automatically cut off. In 

order to prevent this occurr~~ce. each and every liner that is 

scheduled for vacuum drying will first be redewatered as a 

requirement in the operating procedure. 

4.3 Loss of Instrument Air 

The vacuum system only requires air to preclude moisture from 

condensing In the main pump. In the event air Is lost. the system 

will be shut down by operator action. 
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4.4 Loss of Power 

System operation will be automatically terminated during a loss of 

power Incident. 

5.0 MAINTENANCE 

The vacuum system has been designed and components chosen such that 

maintenance is required only for filter change-out and main vacuum pump 

oil addition or change. 

6.0 ACCEPTANCE TESTING 

The vacuum system testing can be broken down Into three general 

categories: 

1. Construction testing 

2. "Cold" functional 

3. "Hot" functiona 1 

6.1 Construction Testing 

Construction testing will consist of a pneumatic test of the 

upstream piping Installed for connection to the vacuum system skid. 
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6. 2 "Cold" Functional Testing 

The vacuum system will be attached to an unspent SDS liner and the 

system will be started for normal operation. System performance 

will be checked along with Instruments and controls to determine 

the set points . Also. this will be a tryout for the operating 

procedure . 

6.3 "Hot" Functional Testing 

This test wil l uti li ze a radioactive SDS liner hooked to the vacuum 

system for normal operat ion. Although none Is expected . particular 

attention will be afforded the upstream piping to detect activity 

If any dr awn out of the liner . This Is the only part of system 

operation that was not tried previously In other testing performed 

on the vacuum system and components . 

6.4 In Servi ce Testing 

Test ing required after any system pressure boundary work will be at 

the serv i ce pressure of the system unless engineering requires 

other pressures or cond i tions . 
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Vacuum System Drawing List 

1. Westinghouse Hanford Co. Drawings 

H-3-48562 
4 sheets 

H-3-48563 
2 sheets 

H-3-48564 

H-3-48566 

H-3-48567 

H-3-48568 

H-3-48569 
2 sheets 

H-3-48570 
2 sheets 

H-3-48582 

Rev. 2 

Rev. 

Rev. 3 

Rev. 3 

Rev. 2 

Rev. 

Rev. 

Rev . 2 

Rev. 2 

2. Rockwell Hanford Operations Drawing 

H-2-80231 

3. GPUN Drawing 

2D-950-21-003 Rev. 0 

TMI Vacu1•m OutgassIng and Drying System 

TMI Vacuum Outqassing and Drying System 
Manifold 

TMI Vacuum Outgassing and Drying System 
Interface 

P&ID - TMI Vacuum Outgassing and Drying 
System 

TMI Vacuum Outgassing and Drying System 
Knockout Drum 

TMI Vacuum Outgassing and Drying System 
:- rame 

TMI Vacuum Outqassing and Drying System 
Lead Shielding 

TMI Vacuum Outgassing System Electrical 

TMI Vacuum Outgassing System Electrical 
Enclosure 

Catalyst - Loading/Vacuum Outgassing 
Tool 

P~ID SDS Liner Vacuum Outgassing and 
Drying System 



Vacuum System Pumps 

I. Pump Details 

Identification 

Noun Name 

Manufacturer 

Model Number 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Lubricant 

Motor Details 

l~anufacturer 

Type 

Rated HP 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 
., Pump Details '. 

Identification 

Noun Name 

Manufacturer 

Model Number 

Type 

Rated Speed 

CN-P-VS-01 

Main Vacuum Pump 

Lamme.rt Sargent Welch 

Labine 10310-B 

2 Stage Vain Type 

Cast Iron 

1140 RPM 

10 sent 

Oil 

Frank.lin Elec. 

N/A 

3/4 

1125 RPI·I 

Air 

115 VAC 

Vacuum System Instrument Panel 

CN-P-VS-02 

Sample Pump 

Gast MFG. CORP. 

DOA-Pl02-AA 

Diaphragm 



Rated Capacity 

Lubrl cant 

Motor Details 

Manufacture r 

Type 

Rated H? 

Rated Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

.25 SCFM 

None 

•UA 

N/A 

1/8 

l\ lo 

120 IJAC 

Vacuum System Instrument Pane l 



VACuUM SYSTEM FILTERS 

1> Identification 

Manufacturer /Model 

Shell t-taterial 

Design Pressure/Temperature 

Filter Rating 

Cartridge 

2> Identification 

Manufacturer/Model 

Shell Material 

Design Pressure /Tempe rature 

Filter Rati ng 

Cartridge 

CN-F-VS-01 and 03 

r. all/MEN-9001-G-24 

Carbon Steel with Nickel Plating Inside 

150 lbs/-20° to 225°F 

.45 urn 

MCS-1001-UV 

CN-F-VS-02 

Pall/VCS-1001-G-160 

304 Stainless Steel 

150 lbs ./ -20° to 225°F 

011 Coalescing 

~IOS- 1001 -SU 



--
GPU II SERVICE 

Ct~-V-VS Instrument Air Isolation 
400 

--
Cti-V-VS Vacuum System Outlet Isolation 

401 - ----
CN-V-VS Pressu re Instrument Isolation 

402 
1-----·--- -

CN-V-VS Same 
403 ----

CN-V-VS Same 
404 f---- · ---· --- ----

CN-V-VS Vacuum Manifold Inlet 
405 --· -

CN-V-VS Same 
406 ------------------· -- ·--

CN-V-VS Same 
407 

CN-V-VS Same 
408 ---------·---

CN-V-VS Same 

- 409 -- -
CN-V-VS Same 

410 .....:..::;..___,-.. ------

SDS VACUUM SYSTEM 
INSTRUMENTS 

LOCATION 

Down Stream of 
Plant Valve 

_!_A-v: !_7 s_ . -·-
Tie-In to Existing 

_2Pl. Q[fga ~ Url!_! __ 

~1anlfo l d 

- -
Same 
-- ------
Same 

........ _____ 
Same 

- -----
Same 
-- -------
Same 
-- --------
S-' me 
--------

Same 
--------·-·--
Same 

-· -

_SUPPLl~~ 

~- su

--~OQEL I SC~L POINT 

Parker CPI I 6l-V6LJ-SS 

HATTS REG . 
_co. __ 

Nupro 

Same 

Same 

-
Same 

-

- ---1------· 
Model LL 

- _!y.v.e ~~591. -· .. ··- ____ ___, ___ _ 
SS-4-H-4 

Same 
---- ,------ 1 

Same 
-
SS-8-BH-TH I I 

REMARKS 

3/8" Ball 
Valve SS 

I" Ba 11 
Valve SS - -----

1/4" Globe 
Valve SS 

Same 

I Same 

I 1/2" Gl obe ___ 
1 
__ -----------· ~Valve SS 

Same Same Sdme 

Same 1 Same ____ ~~=-= -~- ~~arne ----"-
Same 1 Same I I Same 

·--- ----·--- -· -- --- -·--
Same 1 Same Same 

---- ------- -----
I Same 

----
Same I Same 

-----



_ _QP!L_II_ SERVICE 

SDS VACUUM SYSTEM 
INSTRUMENTS 

_ _LOCATION SUPPLIER 

CN-V-VS liner Inlet To 1 ~ac~um System I Worcester 
411 Vacuum S stem Isolation ~ V~l~ 

CN-V-VS LAtmospher lc Isolation 
__ !!_!L___ -~--- - -

CN-V-~V Vacuum System Tool Isolation 
413 --·-

CN-V-VS Liner Vent Hose To Vacuum 
414 _iy_~e!!!_ li QJ.A t1 O!!._ 

CN-V-VS 
- 4 !j_ 

Knockout Drum Inlet 

CN-V-VS I Suction Filter Inlet 
416 

CN-V-VS I Ma. ln Vacuum .Pump. Inlet 
--~] __ - --- - ---- ~ ------
CN-V- VS 

418 

CN-V-VS 
419 ·---- --

CN-V-VS 

Main Vacuum Pump Outlet 
Check. v~~ 

After Filter Inlet 

After Fi l ter Outlet 
_ i f.Q_ 1- - -- ·-- ~-

CN-V-VS I Vacuum System Exhaust Pressure 
421 _ Re_gulato r ----- --~ 

Same Same 

Same Same 

Oewate1 lng Station Nupro 

Vacuum Sys tem Skid Jamesbury 

Same Same 

Same I Same 

Same Nuprc 

Same James bury 

Same Same 

Same I fairch i ld 

SET·
_MQQEL __ I_ _ ~~ALE __ I POINT 

REMARKS 

11/2 5966T I I J 1 1/2'.' Ball 
1 R 13 I 000 ___ _y~l ve -~--

Same 
·- ·.....-- ' -----

Same 

SS-8- BH- lW 

21- 3600-IH 

Same 
------·-------

Same 
,_ -·--

SS-16C- 4-l/3 
-~ ------ ----·---

21-3600-HT 

Same 

10 113 BP 
-------

Sarr.e 

Same 

I 1/2" Globe 
V~lv~~~- . 

I 1/2" Ba 11 
V~lve ~~ 

Same 

I" Ba 11 
Valve SS ·- .. - . ---·"" 
1" Check 
Valve SS -- -- ----
1" Ba 11 
Valve SS 

Same 

3/8" Regula
li!'..9 _va 1 ~~ __ 



SOS V~CUUM SYSTEM 
INSTRUMEN TS 

CPU # I SERVICE 1 LOCATIOt~ SUPPLIER 

CN-V-VS I Sample Filter Inlet Vacuum System Nupro 
430 s~ ld 

CN-V-VS Sample Pump Outlet I Same --- - I H~~ey--
431 

-- -- -- - ·---
CN-IJ-VS Sample Cylinder Inlet I Same 

432 -- ·-- "'- -----·· 
CN-V-VS Sample Cyl inder Outlet 
__ 4~3 __ _ ----- -----·--- - ___ ..... 
CN-V-VS Sample System Outlet 

434 

CN- V-VS I Sample System Outlet 
43~- _ ~ck Va 1 ve ____ _ 

CN-V-VS 
43e, ---

Sample Pump Outlet Pressure 
l ns t rum(l!l!_jso 1 a! ion_ 

cu~~j~~-L Sa~p l_e_c_y-11 nder Bypa_s_s __ 

CN-V-VS 
440 

Instrument Air Inlet To 
_ 1_he V~_cuum Sk ~ ·- ___ _ 

C~-V-VS I Instrument Air Regulator 
441 

- --·------------- ----

Same 

Same 
·•· 

Same 

Same 

SamP 

Same 

Same 

04-V -IJS 
442 

Instrument Air Pressure Relief I Same 

I Sam~ 
-----· 

Same 

-- - -- ----·-
Same 

-
Nupro 

-- --
Nupro 
- -

I Same 

Jame c. bu•y 

Fisher 

Crosby 

_ MQD;L 

SS- 8-BK 

SS- 16-0KI~4-
F4-A 

Same 

Same 

Same 

SS-RC- 1/3 

SS-R-Br 

Sdme 

:!1-3600-TT 

67AFR260 

JRU-C 

_gA_!J _ 
SET 
POINT 

REMARKS- --

1/2" Globe 
V~l v~ ~~- _ 

1/4" Angle 
Globe Valve ' 
ss 
Same 

Same 

Same 

1/2 " Chec~ 
Valve SS 

1/2" Globe 
Valve SS 

Same 

1/2" Sa II 
Valve 

6 pslgj 1/4" Pressure 
Regulating 
Va 1 ''e 

20 psl gj Pressur"e 
q~Jief Valve 



_GPU ~- - · SERVICE -
CN-V-VS Instrument Air Inlet To Main 

443 _f~mp Gas Ballast ----- -

CN-V-VS Instrument Air Inlet To Vacuum 
444 Sys tern Backfill 

- -·-- . ---
CN-V-VS Instrument Air Inlet To Main 

445 - -- Pump Gas Ballast ------ -· 

CN-V-VS Instrument Air Inlet To Vacuum 
446 Sys tern BackfIll -

CN-V-VS Instrument Air Inlet To 
447 After Filter 
~- -· - ----

CN-V-VS Instrument Air ~nlet 
448 Knockout Drum ---

CN-V-VS Instrument Air Inlet To 
449 Sample System 

CN-V-VS Inert Gas Pressure Relief 
450 - ----

CN-V-VS Inert Gas Inlet To Knockout 
451 Drum -

CN-V-VS Inert Gas Inlet To Vacuum 
452 System Tool 

---- ......__ 

CN-V-VS Inert Gas Inlet To Sample 
453 --- ---· . ..ii:.H.em _ _ __ --

SDS VACUUM SYSTEM 
INSTRUMENTS 

--- - ·--·-- - ,-- ··--
ATION I _ j!J_PPLIE~ l!OD~L- !_~CAL~ -· 

·-sn 
POINT 

REMARKS 

System N/A I I I Needle Valve Part of 
_..fN-£!.-VS-0~---

PMt of 
CN-Fl - VS-02 

Nupro 

Same 

Same 

Same 
·--------- . - -- ·- --

Same 

---- ·-------- -·---- . -· __ .. _ - -· - ·-
N/A Same 

--- -- ----·---------
SS 8C-I/3 1/2" Check 

V~J v~ ~? ___ _ 

Same 

SS-8-BK 1/2" Globe 
Va !Y~ S? . __ 

Same Same 

Same Same 

·---··- ·----··- ·--------
Gas Manifold I Crosby I JRU-C 30 pslgl Pressure 

!!~ 11~~ Y.!~~ 

System Skid Nupro SS-8-BK 1/2" Globe 
_ V~Jv~- -----

Same Same Same 

- ------- . -----· 
Same Same Same 

-- ·---- f ... . ... -·-



-----------,-----
GPU # ----=s~gv_I_CE 

CN-V-VS I Knockout Drum Pressure 
460 Transducer Isolation 

C~-V-VS I Knockout Drum Drain 
461 

CN-V-VS 
462 

01-V-VS 
463 

CPI-V-VS 
464 

CN-V-VS 
465 

(fi-V-VS 
466 -·- .. -

Suction Filter Outlet Pressure 
IndlcatQr Isola~ion_ 

After Filter Inlet PDI 
lsolatlun 

After Filter Outlet POI 
I sol at I on 

After Filter Drain 

Instrument Air Pressure Switch 
_L~Ql at I on 

CN-V-VS I Main Vacuum Pump 011 Fill 
467 

---------·-----

SDS VACUUM SYSTEM 
INSTRUMErHS 

LOCA TIOtl 

Vacuum System 
Ski d 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

SUPPLIER 

Nupro 

Same 

Sarne 

Same 

Same 

l·lh i tey 

Nupro 

James bury 

-- ~ J--------

SS-4-H-4 

SS-8 - Br 

Same 

Same 

SS-16-DY.M4-
F4-A 

SS-4 - H-4 

21-3600 TT 

SET I- REMARKS 
POHH 

1/2" Globe 
V~lv~ - ~~ ·---

1/4" Globe 
Valve SS 

1/2'' Globe 
Valve SS 

Same 

Same 

1/ 4" Angle 
Globe 
Va lv~ S~ __ _ 

1/4" Globe 
IJa 1 ve 2~ ·---

1/2" Ba 11 
Valve 



SOS VACUUM SYSTEM 
INS TRUMEtHS 

--- --· ·-------------
_g~! -· I ~ ~- SERVICE 

eN-FI-VSl Instrument Air Inlet To Main 
-· _Q_l ___ Vaf_~m Pump Gas Sa 11 ag_fJ9~ 

LO~A 11'-lf~ 

Vacuum System 
S~ld 

SUPPLIER - -·--
A14ETEK 

CN-Fl-VSI Instrument Air Inlet To System I Same 
u2 Backfill Flow 

fisher & 
Porter 

CN-LS-VS 
01 

Knoc~out Drum Low Level Switch 

CN-LS-VS Knockout Drum High Level 
_ _QL_ Swl tch _ _ -------

CN-PI-VSI After Filter Dlffer.entlal 
Q.!__ ~essur~lndl~_t.Q!: .. _____ _ 

CN-PI-VSl Liner Vent Hose To Vacuum 
-· 05A~B ~g~m l.IJ!~_t _ -· __ _ 

Same 

Same 

Same 

Oe Laval 

Same 

o..-ange 
Re~earc.!!_ 

Dewatering Stati on I Same 

SET I REMARKS 
MQQf!: __ _ SCALE_ ! PQIUT , __ -·--

20-7050 0-1001 

10A1251 -M-X 0-1001 

f.. It 24577 N!A 

Same N/A 

-· 4----ssT Dl apt11·agm 
1502-06-1-C-
25-L 

Same 

N/A 

Same 

2 senti Flow 
Indicator 

4 senti ~:e ___ -
N/A 

N/A 

N/A 

Same 

I ndl ca tor --
Light on 
~~ n ~ . ..1. . -~-

Main Vacuum 
Pum.e _Cutoff _ 
After F ll.ter 
ehongeout 
Indicator - ---- ·--
Same 

CN-PI-VSI After Filter Effluent Pressure Vacuum System 
Skid 

SaMe I J-4840 0-15 pslg I Same Pressure 
gaug~ - .Q6 _ _ ._ _ _ -------- - -----



VALVE NO . SIZE 

CN-V-VS-400 3/8" 

CN-V-VS-401 1" 

CN-V-VS-402-410 

CN-V-VS-411 1 1/2" 

CN-V-VS-412 1 1/2" 

CN-V-VS-413 1 1/2'' 

CN-V-VS-414A 1/2" 

CN-V-VS-414B 1/2" 

CN-V-VS-415 1 1/2" 

CN-V-VS-416 1 1/211 

CN-V-VS-417 1" 

CN-V-VS-418 1" 

CN-V-VS-419 1'' 

CN-V-VS-420 1" 

CN-V-VS-421 3/8" 

CN-V-VS-422-429 Not used 

DESCRIPTION 

SDS VACUUM SYSTEM VALVES 

TYPE, MANUFACTURER & 
MODEL NUMBER 

Instrument air Isolation Ball 

To Offgas Filter unit Ball 

Deleted 

Vacuum outgassing tool Ball 
I solation 

Catalyst addition Isolation Ball 

Outgassing tool outlet Ball 

CN-PI-VS-OSA root Globe 

CN-PI-VS-05B root Globe 

Tool to knockout drain Ball 
Isolation 

Knockout drum outlet Ball 

CN-P-VS-01 Inlet from Ball 
suction fl lter 

CN-P-VS-01 discharge Check 
check 

CN-P-VS-01 discharge Ball 
Isolation 

Compressor after filter Ball 
outlet 

Compressor after filter PCV 
pressure control valve 

MATERIAL 
SPECIFICATION 

t 
t 



SDS VACUUM SYSTEM VALVES 

TYPE , MANUFACTURER & MATERIAL 
·vALVE NO. SIZE DESCRIPTION MODEL NUMBER SPEC I FICA TIOt~ 

CN-V-VS-430 1/2" Tool to sampl~ pump suction Globe 

CN-V-VS-431 1/2" Sample pump outlet Angle Globe 

CN-V-VS-432 1/2" Sample cylinder Inlet Angle Globe 

CN-V-VS-433 1/2" Sample cylinder outlet Angle Globe 

CN-V-VS-434 1/2'' Sample cylinder 2nd outlet Angle Globe 

CN-V-VS-435 1/2" Sample cylinder outlet check Check 

CN-V-VS-436 1/2" CN-PI-VS-10 root Globe 

CN-V-VS-437 1/2" Sample cylinder bypass Globe 
. 

CN-V-VS-438&439 Unused 

CN-V-VS-440 1/2" Instrument Air Isolation Ba 11 

CN-V-VS-441 1/4" Instrument Air pressure PCV 
control valve 

CN-V-VS-442 1/2" Instrument air relief valve Re 1 I ef 

CN-V-VS-443 t/4" CN-fl-VS-01 Inlet 

CN-V-VS-444 1/4" CN-fl-VS-02 outlet 

CN-V-VS-445 1/2" CN-fl-VS-01 outlet check Check. 

' 
CN-V-VS-446 1/2" CN-fl-VS-02 outlet check Check 



VALVE NO. 

CN-V-VS-447 

CN-V-VS-448 

CN-V-VS-449 

CN-V-VS-450 

CN-V-VS-451 

CN-V-VS-452 

CN-V-VS-453 

SIZE 

l/2" 

1/2" 

l/2" 

l/2" 

l/2" 

l/2" 

l/2" 

CN-V-VS-454-459 Unused 

CN-V-VS-460 

CN-V-VS-461 

CN-V-VS-462 

CN-V-VS-463 

CN-V-VS-464 

CN-V-VS-465 

CN-V-VS-466 

CN-V-VS-467 

1/2" 

1/4" 

112" 

1/2" 

1/2" 

1/4" 

1/4" 

1/2" 

SDS VACUUM SYSTEM VALVES 

DESCRIPTION 

Instrumentation to 
compressor after filter 

Instrumentation to 
knockout drum 

Instrumentation to sample 
pump/tool 

Argon/Nit rogen Supply 
Relief 

Argon/Nitrogen Supply to 
knockout drum 

Argon/Nitrogen Supply to 
sample pump/tool 

Argon/Nitrogen Supply to 
cross connect 

CN-PT-VS-01 root 

Knockout drum drain 

CN-PT-VS-02 root 

CN-PDl -VS-01 root 

CN- PDI-VS-01 root 

Compressor after filter 
dratn 

CN-PS-VS-01 root 

Vacuum compressor 
vent/! nta~e 

TYPE, MANUFACTURER & 
MQDEI:_~~MB~R _ 

Globe 

Globe 

Globe 

Relief 

Globe 

Globe 

Globe 

Globe 

Globe 

Globe 

Globe 

Globe 

Angle Gl obe 

Ball 

Ball 

~IATERIAL 

~PfQ.FJ~~TJQ~ 
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Internals Indexing Fixture Processing System 
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SYSTEM DESIGN DESCRIPTION 

OF THE 

INTERNALS INDEXING FIXTURE PROCESSING SYSTEM 



1.0 INTRODUC TION 

1.1 Summarv 

The internals indexing fi~ture'<IIF> processing system Is designed 

to batch process reactor coolant by transferring ~ater from the 

<IIF> and oelivering it to a re3ctor coolant bleed hold-up tank 

<RCBT> via the submerged demlneralizer <SDS>. Reactor grade water 

Is concurrently returned to the IIF from another RCBT by the waste 

transfer pumps and interfaces with the make-up and purification 

system <MU> and the radwaste-disposal. reactor coo l a~t li quid 

system <WDL>. The !IF processing system is intended for use after 

reactor vessel head removal and will remain functional unti l it is 

replaced by the processing system<s> to be used to support plenum 

removal. 

1.2 References 

1.2.1 S-ECM-1151: Oefueling Water Clean-up Phase I <Reactor 

Building> 

1.2.2 Bechtel Drawings 2-M75-0HC0l and 2-Mi5-DWC02. Schematic 

Diagrams of the Internals Indexing fixture rrocesslng 

System 

1.2 . 3 Burns and Roe System Description No. BR00174-00001-01, 

The Make-up and Purification System Description 

- l -



1.2.4 Burns and Roe System Description No. BRJ021X-00001-01, 

Radwaste-Dtsposal. Reactor Coolant Liquid System 

Description 

1.2.5 Bechtel Draw1ng 2-P70-DWC01, Piping Composite Defuellng 

Water Clean-up System Reactor Building 

1.2 .6 Bechtel Drawing 2-J77-0WC01, Logic Olagraqm IIF Fill 

Isolation Valve WDL-V40 

1.2.7 Bechtel Drawing 2-J77-DHC02, Logic Diagraqm IIF 

Processing Pump OWC-P-1 

1 .2 .8 

1. 2. 9 

I .2. 10 

1.2 .1 1 

1 . 2. 12 

Bechtel Drawing 2-J77-DWC03, IIF Level Alarms 

American National Standards Institute <ANSI> 631.1 

GPU Nuc lear Corporation Report No . TP/TMI-022, Planning 

Study for Reactor Vessel Head Removal 

S-ECM- 1161 : I IF Leve 1 Con t ro 1 

Bechtel Drawing 2-J78-DHC01. Leve! Setting Diagram, 

Internals Inde xi ng Fixture· 

- 2 -



1.2.13 

1 . 2. 14 

Bechtel Drawing 2-M75-FCC01, Schematic Flow Diagram Fuel 

Transfer Canal Fill System 

Fuel Transfer Canal Fill System Operating Description 

1.3 Detailed System Description 

1.3.1 For a schematic diagram of the IIF processing system, see 

reference 1.2.2. 

The system uses a commercially available. high capacity. 

submersible pump <Internals Indexing Fixture Processing 

Pump, OHC-P-1> to transfer reactor coolant from the IIF. 

through SOS. to reactor coolant. bleed hold-up tank lC 

<RCBT-lC>. The pump Is supported from the · IIF and takes 

suction approximately 2 1/2 feet above the reactor vessel 

fiange . 

The discharge of the pump connects to the fuel transfer 

canal drain manifold by means of 1 1/2 Inch I.O. rubber 

hose having leak tight "quick-disconnect" fittings with 

2-way shutoff at each end . The manifold serves as a 

tie-In point for 3 systems; the RB basement jet pump 

system <SHS-P-1>. the fuel transfer canal drain system. 

and the IIF processing system. Double tsolat\on of the 

IIF processing system from the other two Is provided by 

- 3 -



air operated ball valve FCC-V003 and check valve FCC-V016 

in addition to manual valves located in each of the other 

branches of the manifold. From the manifold, the system 

uses an existing flow path through Reactor Building 

penetration R-626, Fuel Handling Building penetration 

1551, SDS to RCBT lC. 

Initial filling of the IIF can be accomplished two ways. 

One method is to transfer reactor coolant grade water to 

the IIF from RCBT-lA via a waste transfer pump and an 

existing flow path throu~h the HDL and MU systems to ~ 

cold leg of the RCS . The second method is to transfer 

Reactor Coolant y.· u~~ water to the IIF via the Fuel 

Transfer Canal Fill System <FCC>. A hose is attached to 

one of the connections of the ~CC system <via FCC-VOll, 

012 or 013> and routed to the IIF to provide a flowpath 

for the borated water. 

Subsequent makeup to the IIF ts accomplished by 

transferring reactor coolant grade ~~ter from RCBT-lA to 

the IiF via a waste transfer pump and an existing flow 

path through the HDL and MU systems to a cold leg of the 

reactor coolant system. 

- 4 -



The roles of the RCBT's <lA & lC> can be Interchanged 

provioed valves are properly realigned and the tank used 

to fill the Itr contains reactor coolant grade water . 

Flow from the IIF may be manually throttled at valves 

CN-V-FL-1 or C~-V-FL-3 in SDS If desired. Flow to the 

IIF may be automatically controllec by valve MU-V9 based 

on IIF water level . Shutoff of the IIF supply <via 

WDL-V40> and discharge flows <via FCC-V003> is achieved 

aut~~attcally in thee ~1t of unacceptable water levels 

ln the IIF and may ~lso be manually accomplished at 

several locations. 

1.3 .2 Svstem Components 

EQuipment No . OHC-P-1 

Type: 

Motor: 

Head: 

Vertical. 14 stage. high capacity submersible 

pump: Goulds model 4STOS434 

460V, 3>. Shp 

Per Figure 1 

- s -



Discharge Ploe 

2 inch reducing the 1 1/2 inch schedule 405 stainless 

steel, type 304L ASTM A-312 

Discharge Hose 

100 feet long, 1 1/2 inch I.D. water hose w\th 200 psi 

design working pressure, Nitrile tube, Neoprene cover . 

Fittings: 1 1/2 Inch diameter Hansen type 12-HK quick 

disconnects with two-way shutoff. 

Air Operated Valve 

Equipment No. FCC-V003 

Type: 1 1/2 inch. class 150. 316 stainless steel ball 

valve with air actuator and 3-way universal solenoid 

valve . Valve falls closed on loss of air or 

deenerglzation of solenoid. 

- 6 -



1.4 Svstem Performance Characteristics 

The original goal of this system was to achieve a flow rate of 30 

gpm through SOS <Reference 1.2.1> . Upon review of SOS it was 

determined that this flow could not be practically obtalneo. 

Therefore. the IIF processing pump was selected based on having a 

shutoff head appro~1mately equal to the design pressure <ISO pslg> 

of the SOS with flow/head characteristics In the range of 0-30 gpm 

that will maximize the flow through the SOS system . Refer to 

figure 1. 

1.5 System Physcial Arrangement 

For the physical arrangement of the system Including pump support 

details see reference 1.2.5. Lifting eyes are incprporated in the 

sleeve design to facilitate installation and movement of the pump 

to its alternate location . The pump Is provided with an alternate 

location to avoid its interfering with post head lift activities. 

The pump can be clamped to the IIF to facilitate installation of 

the pump on the IIF orlor to IIF installation on the re,ctor vessel 

flange . 

I .6 Instrumentation and Control 

On/off controls for the waste transfer pumps are located on 

radwaste panel 3016. and in the control room on control panel 9. 
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Valve WDL-V40 has eKistlng open/close controls located on radwaste 

panel 3016 and In the control room on control panel 9. Additional 

open/close controls are located on SDS control panel CN-PNL-1. 

WDL-V40 terminates flew in the event of high or low water level In 

the IIF. A block switch Is located on CN-PNL-1 which can be used 

to block the low level trip to permit filling the IIF to the 

desired level. 

Normal control of valve FCC-V003 and the Ilf processing pump Is 

performed from SDS control panel CN-PNL-1. A single hand switch 

controls operation of both the valve and pump . A dual Indicating 

light Is provided on CN-PNL-1 for valve position. FCC-V003 stops 

flow In the event of high or low water level in the IIF. A bloc~ 

switch is located on CN-PNL-1 which can be used to bloc~ the high 

level trip to permit draining the IIF to the desired level. 

Hater level is automatically maintained at a prescribed level 

<approximately 327'6") In the IIF by valve MU-V9. Reference 1.2. 12 

documents the actual set points. The control signal to valve MU-V9 

Is provided by the r eactor water level monitoring system <bubbler> 

through proportional controller RC-LIC-102 which Is located on 

control room panel SPC-PNL-3 . 
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Emergency stop switches are provided at the IIF to close valves 

FCC-V003 and WDL-V40. thereby stopping flow to and from the IIF . 

<Closure of valve FCC-V003 will In turn trip pump DWC-P-1 . > High 

and low level switches are provided on the bubbler panel to 

automatically stop flow to and from the IIF In the same manner as 

the emergency stop switches. and will sound alarms locally. In the 

control room on panel SPC-PNL-3 and at SDS panel CN-PNL-1 . A 

pressure switch Is provided on the bubbler panel which will actuate 

an alarm in the control room on panel SPC-P~L-3 If air supply to 

the bubbler falls below 15 psig. 

IIF level indication Is provided on panels SPC-PNL-3 and CN-PNL-1 

and bubbler panel RC-LCPl . 

1.7 System Interfaces 

For transferring water from the IIF. a 1 1/2 Inch hose with 

"quiclc.-dlconnect" two way shutoff type fittings is connected to the 

discharge piping of the IIF processing pump at one end; and to the 

fuel transfer canal drain manifold at the other end. At the 

manifold the IIF processing system interfaces with the Reactor 

Building basement jet pump system and the fuel transfer canal drain 

sys tem . The fuel transfer canal drain manifold connects a via a 1 

inch hose to penetration R-626 which leads to the tie-in and 

Interface with SDS. 
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Controls for the system operation are provided on SDS control panel 

CN-PNL-1 and controls to stop system operation are provided at the 

IIF work platform. 

Power for the pump is supplied from circuit 11 of d\str\but\on 

panel PDP 6A . 

2.0 SYSTEM LIMITATIONS 

2. 1 Influent to the !IF must be reactor coolant grade water. 

2.2 SDS must be configured for processing of reactor coolant . 

2.3 Block s~itches D~C-HIS-lA <high level tr\p) and OWC-HIS-1266-1 <low 

level trip> must be in the not-blocked conf\gurat\on for normal 

operation . ·. 

2.4 Hose and fittings must be periodically inspected for leaks. 

2.5 The RB basement jet pump system and the fuel transfer canal drain 

system must not operate concurrently with IIF processing . 

2.6 Before Initial IIF processing system commissioning, and whenever 

the RB basement jet pump system h~s been used between !IF 

processing cycles. flushing of the surface suction system must be 

veri f\ ed. 
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2.7 The air supply system used to supply air to the bubhler panel and 

valve FCC-VC03 must be functional. 

2.8 The system is to be baldnced by using valves HOL-V-36A. WOL-V36B . 

WOL-V167. MU-V119 and/or MU-V319 so that MU-V-9 will control flow 

at a minimum 254 opening . 

3.0 OPERATION 

3.1 Initial Fill 

The IIF will be filled Initially by either using an exis ting 

pathwa) from RCBT-IA through the HOL & MU systems to an RCS cold 

leg or using the Fuel Transfe r Canal Fill System. To use the FCC 

system will reouire routing a hose from one of the three 

connections on the FCC man i fold to the IIF . <refer to 1.2.1 4) . 

3.2 Normal operation 

To start the !IF processing system the valves must be aligned per 

reference 1.2.2 <or the reverse alignment as discussed in paragraph 

4, section 1.3. 1>. 505 must be configured for reactor coolant 

processing. the automatic trip switches must be in the not-bloc~ed 

position. the RB basement jet sump system must be flushed. and both 

the RB basement jet pump system and the fuel transfer canal drain 

system must be Isolated at the Fuel Transfer Canal Drain Manifold . 
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The supply water to the IIF must be sampled to verify that it is 

within specification f)r reactor coolant grade water . 

IIF processing system start-up is begun by starting waste transfer 

pump WDL-P-SB and opening valve WDL-V40. ·The pump will rematn in 

minimum recirculation until flow to the IIF Is required and MU-V-9 

is opened. Valve FCC-V003 Is remotely opened from SDS control 

panel CN-PNL-1, automatically ~tartlng the IIF processing pump to 

begin transferring water to the SDS. Valve MU-V9 automatically 

opens and maintains tt.e IlF level. Once flow Is established to the 

IIF the system should be balanced so that MU-V-9 will control at a 

minimum 25% opening. 

3.3 Infrequent operation 

The system has incorporated two hand switches CDWC-HlS-lA and 

DHC-HIS-1266-1> whl~h are located on SDS control panel CN-PNL-1 

which can be used to bl Gck automatic ihutdown of the system for 

high or low levels. These switches will allow the operators to 

fill or drain the IlF to the desired wate r level as needed . 

Relocation of the IIF processing pump within the llF may be 

required to avoid Interferences with post head removal activities. 

By using flexibl~ hose with two-way sh~toff "quick. disconnect" 

couplings on the pump discharge, and the overlapping hanger design 

for the pump support, movement of the pump can easily be 

occompllshed using overhead material handling equipment. 
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4.0 CASUALTY EVENTS AND RECOVERY PROCEDURE~ 

4 . 1 Casualt v Events -- ~--

4 . 1. 1 Overfi 11 of the I IF could result in contamination of the 

4 . 1.2 

4 . 1. 3 

4 . 1.4 

4.1 . 5 

pool area In the v1clnity of the reactor vessel, and 

potentially Increase airborne activity In the Reactor 

Sui !ding . 

Lowering of the IIF water leve l wou ld reduce the 

shielding provided thereby Increasing worker e~posure on 

the IIF platform. 

Injection of below specification borated water Into the 

IIF would violate technical specification requirements . 

A breech o f the system pressure boundary during pumping 

of the reactor coolant to the RCBT could result in the 

release of reactor coolant which could cause adaltlonal 

contamination of reactor building ~ · .. faces . 

If FCC-V003 remains open after pump DHC-P-1 stops, 

siphoning from the IIF would result in lowering the IIF 

water level. 
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4. 1 . 6 loss of air supply to the bubbler system will cause the 

level switches to be inoperable, water level Indication 

In the IIF to be Inaccurate, and control valve MU-V-9 

could go to the wide open position which wou ld result in 

an o~erflll of the IIF . · 

4.2 Design Feature to Mitigate Effects of Casualtv Events 

4. 2.1 

4 . 2 . 2 

When initially filling the IIF. the water level will be 

monitored by~ual lnsoection to prevent overfilling of .,, 

the IIF. When transferring water from the RCBT to the 

IIF. flow rate will be automatically controlled by 

MU-V9 . Valve WOL-V40 will receive Input from a hi-level 

switch. which will automatically close the valve In the 

event of high water level. terminate system operation, 

and sound local and remote alarms. 

When transferring reactor coolant from the IIF through 

SOS to the RCBT, reactor coolant will be pumped using 

OHC-P- 1. Suction wi l l be taken about 2 112 feet above 

the reactor vessel flange. This will allow a sufficient 

inventory of reactor coolant to remain In the reactor 

vessel for shielding as well as decay heat removal In the 

event the system doe ~ not automatically stop for low 

level . Valve FCC-V003 will automatically close and 

alarms sound In the event of low level. Closing valve 
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4.2.3 

4.2.4 

4.2.5 

FCC-V003 automatl'cally trips the IIF processing pump and 

terminates system operation. An emergency stop switch 

provided at the IIF will allow workers to terminate 

system operation in the event of low level indication. 

System procedures will require that the surface suction 

system be flushed and both the RB basement jet pump 

system and the fuel transfer canal dra; n systems Isolated 

before starting the IIF proces~ing system. Double 

Isolation Is provided to prevent injection of below 

specification borated water into the llf from these 

sources. Sampling of the RCBT supplying the IIF is 

required before the system Is placed in operation . 

The discharge hose and ~ipe, including the manifold will 

be leaked tested In accordance with ANSI 631 . 1. Periodic 

visual inspection of the hose Is required to assess its 

condition . The hose and couplings are rated higher than 

the IIF processing pump shutoff head <= 150 psig>. 

FCC-V003 is provided with a spring loaded actuator which 

will cause the valve to fall close on loss of air or 

electricity, thereby preventing siphoning from the IIF. 

Should the valve remain open, suction will be broken 2 

1/2 feet above the reactor vessel flange, leaving a 

sufficient inventory of reactor coolant for shield ing and 

decay head removal . 
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4.2 .6 

5.0 SURVEILLANCE 

The bubbler system is equipped with a pressure switch 

_,lch will actuate an alarm in the control room on Panel 

SPC-PNL-3 if the air supply falls below 15 pslg. 

IIF water level indication will be provided on the Bubbler Panel located 

at the IIF. SDS control panel CN-PNL-1 and In the control room on panel 

SPC-PNL-3. Periodic surveillance of the IIF water level by control room 

and SDS operators as well as frequent Inspection of the hose condition 

will be required by procedure. 

6.0 ACCEPTANCE TESTING 

The hoses and piping shall be hydrostatically leak tested In accordance 

with ANSI 63 1.1. 
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1.0 DESIGN DESCRIPTION 

1. 1 Sunvnary 

The fuel transfer canal draining network <FCC>. Is a temporary 

mod\flcatlon In the reactor building designed to pump water from 

the canal and deliver the water to the reactor coolant bleed 

hold-up tanks <RCBT>'s. This Is necessary to support recovery head 

11ft operations since reactor coolant grade <borated> water may 

have to be provided In the fuel transfer canal for shielding 

purposes, and the normal drain path from the canal Is blocked. 

1 .2 References 

1.2.1 S-ECH 1110, Installation of Fuel Transfer Canal Drain 

Equipment 

1.2.2 Bechtel Drawing 2-P70-FCC02, Piping Composite of the Fuel 

Transfer Canal Draining Network 

1.2.3 Bechtel Drawings 2-H75-DHC01 and 2-M75-CHC02, Schematic 

Diagrams of the Internals Indexing Fixture Processing 

System 

1.2.4 Bechtel Drawing 2-P70-PHC01. Piping Composite of the 

Defuellng Hater Clean-up System. Phase I <IIF Processing 

System> 
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1.2.5 Bechtel Drawing 2~J77-FCC01. Logic Diagram of the Fuel 

Transfer Canal Drain Pump <FCC-P-1> 

1.2.6 S-ECM-1095: Fuel Transfer Canal Drain Pump CElectrical> 

1.2 . i American National Standards Institute <ANSI> 631 .1. Power 

Piping 

1.2.8 ~ystem Operating Description of the Internals Indexing 

Fixture Processing System. May 1983 

1.2.9 S-ECM 1151. Installaion of Defuellng Water Clean-up 

System- Phase I <Inside Reactor Building> 

1.3 Detailed System Description 

1.3.1 System Flowpaths <See Reference 1.2.2 and 1.2.3> 

The fuel transfer canal drain pump, FCC-P-l. is used to 

pumo shield water from the canal and deliver the water to 

t~e RCBT's. The pump is a commercially available 

submersible well pump located in the 6-\nch canal ·drain 

line . Rubber hose is used to transfer water from the 

pump to the canal drain piping manifold. The manifold 

ties the FCC canal drain system line. the reactor 

building basement jet pump sys~em and the Internals 
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Indexing fixture <IIF> processing system Into a common 

discharge pathway . The common discharge line Is routed 

to reactor building penetration R-626. through the 

annulus. fuel handling building penetration 1551. and the 

submerged deminerallzer system <SDS> pre and final 

filters to the RCBT's. 

The fuel transfer canal drain and the IIF processing 

system branch lines of the canal drain manifold contain 

double isolation. which Includes a check valve in each 

line. During operation of canal drain pump FCC-P-1. the 

IIF processing and the RB basement jet pump system branch 

lines of the manifold are valved out. Additional 

Isolation can be achieved by disconnecting hoses from the 

canal drain manifold . 

1. 3. 2 S~m Components 

1.3 .2. 1 Pump 

Equipment No. FCC-P-I 

Type: Vertical. 5 stage. high capacity submersible 

pump; Goulds model 45J05434 
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Motor : Continuous duty- 460V. 3>, 60Hz, 5hp 

Head /Capacity : Per Figure 

1.3.2.2 Hose 

l-inch ID: Goodall Rubber Cc Saxon Hose. Spec. L-84 

with a design working pressure of 300 pslg . 

1 1/2-lnch ID: Goodall Rubber Co . Impact water hose. Spec. 

1 .3.2.3 Piping Manifuld 

N-320 with a design working oressure of 

250 psig . 

~ppllcable Co~e: Power Piping, AN~I 631 . J. 

Piping : Austentitic stainless steel. schedule 80S 

Valves: Austentitlc stainless steel 

Check - Class 600 

Manual ball -Class 150 

Air operated ball -Class 150 with air actuator and 3-way 

universal solenoid valve. Valve fails closed on loss of 

air or deenerglzation of solenoid. 
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1 .3.2.4 Hose Couplers 

l-inch diameter: Hansen series ST quick disconnects -

stainless stell, straight through design with sleeve 

locking devices. 

1/2 inch diameter: Hansen series H~ quicK disconnects 

-stainless steel, two-way shut-off with sleeve locking 

devices. 

1.3 .2.5 Pip~ Plugs 

Type D reverse Thaxton stainless steel pipe stoppers for 

6 Inch schedule 40S pipe. 

1.4 System Pe(formance Characteristics 

The goal of the system design was to provide a controlled means of 

draining the fuel transfer canal with the design flow/pressure 

being compatible with SDS. The time required to drain the canal 

was not a design consideration slnre failure to drain the canal Is 

not a safety concern. fhe canal drain pump, FCC-P-1. was selected 

based on trying to obt~ln a higher flow than the SDS system pump, 

SDS-P-2. could provide when transferring uater through the SDS pre 

and final filters. 
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1.5 ~stem Phvscial Arrangement <See Reference 1.2.2> 

Submersible pump FCC-P-1 is installed in the existing 6-inch fuel 

transfer canal drain line. This arrangement acts as a well since 

the pump suction i s below the floor elevation <El. 308'-0"> of the 

canal. The pump is held In place using a free standing support. 

The drain line is Isolated below the pump assembly using two <2> 

stainless steel pipe plugs. A recirculation line consisting of 

stainless steel tubing is dlrected from the pump discharge line to 

the bottom of the pump/motor assembly to provide external motor 

COJling. 

From the outlet of oump FCC-P-1. ~ose is routed to the canal drain 

manifold at El. 348 ' 3" of the reactor building. The manifold is 

secured to a free standing support. Hose is directed from the 

manifold to the inboard piping of reactor buiJding penetration 

R-626 . 

1.6 Instrumentation ana Control 

Pumo FCC-P-1 control is via hand indi~ating switch FCC-HIS-1. which 

Is located on SOS control panel CN-PNL-1 at El. 347'-6" of the fuel 

handling building. The switch starts and stops the pump and shows. 

via a light, that power is being delivered to the pump . The 

starter. FCC-STR-1, for the pump Is mounted adjacent to panel 

CN-PNL-1. 
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Pressure gauge FCC-P~-3 is provided on the canal 1rain manifold to 

sense the line pressure downstream of the manifold isolation valves . 

For operation of valve FCC-VOJ, refer to the system operating 

description of the IIF processing sy;tem <Reference 1.2.8> . 

1.7 System Interfaces 

1.7 . 1 The fuel transfer canal drain portion of the FCC $ystem 

interfaces with the following water transfer systems: 

a. Reactor building basement jet pump system 

b. Internals inde xing fixture <IIF> processing system 

Reactor building basement jet pump system pump SWS-P-1. 

draws wate r from the reactor bu i lding basement and 

delive rs the water to SDS via the canal drain manifold , 

as noted in Sect ion 1. 3.1 . 

The IIF processing system is designed to batch process 

reactor coolant by transferring water from the reactor 

vessel IIF to SDS, using IIF processing pump OWC-P-1 <see 

Reference 1.2.8>. As noted in Section 1.3.1, the flow 

from IIF to SDS is via the canal drain manifold . One of 

the valves on the IIF.branch line of the manifold is air 

operated valve FCC-V003 <see Section 1.3.2.3> which is 
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~--. ------------------~-------------------- ----------- --~-~---------~~--~---

Interlocked with pump OHC-P-1 to close the valve when 

pump operation is shutdown . This is to orevent possible 

sipnoning. 

1.7.2 Power for pump FCC-P-1 Is supplied from circuit 12 of 

distribution panel PDP-6A. 

2.0 SYSTEM LIMITATIONS AND PRECAUTIONS 

2.1 The RB basement jet pump system and the !IF processing system must 

not operate concurrently with the fuel transfer canal drain 

system. Only one branch connection on the canal drain manifold 

shall be open at any time. Pump/manifold valve l!ne-ups are to be 

verified prior to any change in pumping operations. 

2.2 Isolation valve FCC-V002 must be In the closed position when canal 

drain pump FCC-P-1 is not in ope ~ation to prevent possib le 

siphoning. 

2.3 Hose and fittings must be inspected for thei r condition prior to 

operation of the FCC canal drain network or periodically as 

determined by Radiochemical Engineering . 

2.4 Whenever pump SWS-P-1 or pump OWC-P-1 has been used. flushing of 

the common discharge line must be verified prior to operation of 

fuel transfer canal drain pump FCC-P-l. If it is determined that 

the shield water in the canal does not require processing by SDS . 
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2.5 Normally, visual observation by camera can be used to check the 

water level In the fuel transfer canal . The level must be 

monitored to ensure pump FCC-P-I does not operate w\th no water 

supply. 

3.0 OPERATIONS 

• 3. 1 Normal operatic~ 

For head lift operations, reactor coolant grade <borated> water ma y 

have to be provided in the fuel transfer canal for shielding 

purposes only. The function of the canal dra in portion of the FCC 

system is to provide a controlled means of araining this ;hield 

~ater from the canal. 

Prior to ooeratlon of canal drain pump FCC-P-I. the following 

procedural steps must be verified: 

I. Hoses are connected to the ir proper piping manifold branch 

connection <to be QC witnessed during Installation> and all 

hoses are in good condition with couplings being secured. 

2. Valves are aligned correctly; SWS system and the JIF 

processing sys tem lines must be Isolated at the fuel transfer 

canal drain manifold. 
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3. The SHS syst~m has been flushed if required per Section 2.4. 

The fuel transf~ r canal draining operation is startea and stopped 

using on/off hand : wi tch FCC-HIS-1 for canal drain pumo FCC-P-i. 

and manually open;ng or closing valve FCC-V002 . During Initial 

pump operatlo~. valve FCC-V002 shall be adjusted such that pressure 

gauge FCC-~1-3 reads less than or equal to 150 pslg . 

4.0 CASUALTY EVENTS tNO RECOVERY PROCEDURES 

4. 1 Casualtv Event<> 

4 . 1. 1 

4 . 1 . 2 

4 . 1. 3 

A breech of the system pressure boundary wh.le delivering 

shield water from the fuel transfer canal could result In 

additional contamination of reactor building surfaces . 

Introduction of reactor building sump water Into the fuel 

transfer canal would contaminate the canal and could 

result In a potential criticality problem. 

Failure of both pipe plugs in the canal 6-inch drain line 

would result in inadvertent draining of the fuel transfer 

canal, and could lead to an unplanned criticality. 
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4.2 Design Feature to Mitigate Effe~ts of Casualtv Events 

4.2. I 

4.2 .2 

A hose or pipe break will result in loss of line 

pressure. Pressure and flow Indication are provided at 

various locations on the pump discharge flowpat' •. ThP 

piping and hoses are hydrostatically tested to 1.5 times 

their maximum operating pressure per ANSI 631.1. To 

ensure pressure boundary integrity, hoses are to be 

inspected prior to operation of the FCC canal drain 

network. 

The fuel transfer canal and the IIF processing system 

branch connections of the canal drain manifold contain 

double Isolation, which includes a check valve in each 

line . This is to prevent reactor building sump and flush 

water from being delivered Into the canal and the IIF. 

In addition, the coupling connections on the canal drain 

and !IF branch lines of the manifold are 1 1/2-inches and 

incorporate a two-way shut-off feature . All other 

manifold coupling connections. including the reactor 

ouilding basement jet pump system connection, are l- Inch 

diameter . This prevents connecting a I 1/2-lnch pump 

discharge hose to the l-Inch RB basement jet pump system 

connection which does not Include a check valve. OC is 

to verify that each hose Is connected to the proper 

manifold branch connection prior to system turnover . 
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4.2 .3 

5.0 SURVEILLANCE 

Two pipe ptugs are installed In series In the fuel 

tranf~r canal 6-lnch drain line . The plugs are 

shootested. and lea~ tested after Installation to 1. 5 

times their maximum operting pressure w1th QC witnessing 

the field test . Installation of the pipe plugs Is 

witnessed by QC to verify that two pipe plugs are 

Installed . Since redundant plugs are installed. failure 

of one of the plugs does not allow the canal to drain. 

Monitoring of the water level In the fuel transfer canai during operation 

of canal drai n pump FfC-P- 1 as well as inspection of the hose condl~i on 

wi ll be reQu i red by procedure . 

6.0 ACCEPTANCE TESTING 

Piping/hose assemblies and the pipe olugs are leak tested to 1 . 5 time s 

their maximum operating pressure . Lea~ testing of the pipe plugs is QC 

witnessed. 
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