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1. 0 INIRCillcriCN 

1.1 System Functions 
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The fmctions of the Sul:merged Dsnineralization System are: 

a. To decontaninate, by filtration and danineralizaticn, the 
cont:aninated wters contained in the Reactor Conta:in:nent 

Building and the Primary Coolant System at Three Mile 

Island - thit {;2. 

b. To transfer the decontaminated waste water fran the Sulmerged 

DEmineralization System tronitoring tanks to 1M! storage tanks. 

c. To provide for the mderwater loading of the spent vessels 

into their transport casks, and the storage, decont:anination, 

and preparation for shipDent of these casks. 

d. To limit releases of radioactive material to the envi.rorlnent 

to "As Low As Reasonably Achievable." 

e. To provide for the installation, testing, operation, maintenance, 

and deccrmrlssi.t.."ning of the Sul:merged Dem:ineralization System in 

c:ctq)liaru:e with "As Low As Reasonably Achievable" radiation 

doses to personnel. 

f. To filter gases resulting fran the processing of RCS TNater and 
conta:innent SUilp TNater prior to venting these gases into the 

existing FUel Building Ventilation System. 

g. To accanplish the above independently fran 1M! thlt t'fl. 
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n:e SUbr.ergod Danineralization Systan is a Liquid ?.a...�ste Process 

Systen l�tL>d L'"l tl-.e l'nit 2, "B" sp::!n: �uc:l ?JOl. 7he S':'Sta:'l 

is cesi<Foed to �conta.":tir.ate, by iiltraticn a-:d icr. e.":c�.r.qe, the 

radioactive �ste \o.3ter ccnt.:lined in t!:e t:r.i.t :2 ;:eacto.r C�tai:;r:ent 

C�:'lta.-:rir.ated t.ater "ill be t:\::�ped f:-::Jr. t..�e Fc:actor Contai:.-ent 

,\ suhr.ersible t:t.:r..p, located L"' t.�c .,.nste st=ragc tank standpipe. 

n·:�-IJ-2) , .,_'ill ta!.:e a suctiC1 en t!".e �..!:s a.� F.:-'? t!:e �·.ast.e 

·.·.ater �"lrough the SDS Syste:�. :bst of t.":e Si'Stc."'' C"Cr.';:cnents 

are located uneer.,-ater, as a r.ear.s of s�..:.elci::g :::e high levels of 

radioactivity. Those ccr.:p:lnents r:ot shielcro 1::: ... nter utili::e 

s�"lrd lead shielding techniques to acca-plish radia';iC1 e.��re 

control. 

7he Initial FiltzatiO'l Systan consists of t:-.. '0 mac!-.a."'ical filters 

arranged in series. The first filter (prefilter) is a ra.tghing 

!ilter designed to renove susperded solids greater than 125 microns 

in size. The secO'ld filter (final filter) r<!"'C1es par:.ic;les 

greater than 10 micrms in size. 
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'i1';� filterS are loc.ited in e-:c Sp:!nt fuel p:>ol, uxcr..utcr. 

'!he-i .,.ill l-e cquipp:rl with Har.sc."'' q..:ick disccr.nects for 12.lse 

.\:�cr �e · .... :ner is filtm-crl, it is store-d in r.:.e !'cur (4) 

!5,000 g.lllon stcr:v:;e t.::!I'.:.s {�·.r.-T-2i\ tr.ru 20) ur.til it is 

.:1::-c <....-pticd t.r.ro.1gh a L2" st.:lr.clripe (t·:G-U-2). 7!-.ere is r:o · . .-alvir.g 

l::et·.een tr.e t.::!I'J<s and they are ccr.sicered .Js one t.l!'.k:, t:r.erofore 

,, sirqle volu."l'e of 60,000 g\lllons. 

r: cJn .xrplction of ti&e ��stc storage tank fill cro::!ratil:m, a 

;:X;..ToA:rSlble p.-p, loc..ltcd in the 12" st.:-:nc.lpir:e (t·.t;-u-2) will 

t..t.e sulr-erg.:rl ion c:<c:-..:lr'.ge r..mifold, and to the t:elish.i� unit 

c!L.<nir:eralizer. 7.-:a �ul:Jr.crgcd icn C.:O:cl:.3r.Cje ::-.:mi!:old directs the 

;..ater throcgh one or to.,o parallel trains of zeolite beds and t.�m 

thrC\..-gh cne of t'...o c.:1ticn beds. £.1ch train of zeolite consists 

of t."trce (3) zoolite teds (each ccntainir.g 8 c-..1bic ft.) arrar.ged 

in series. The b:>cls oJ.re Sl.lbrergcd in tr.e st:ent fuel p:ol and 

cs-.ri�?-<i '"'ith iidn$ell quick disct."ru''cct fittings fer ease of rc-

plact:f:\:!nt as t:.'".cy !-A:'-"Cr.e leaded. The effluent of the zeolite 

�s passes t:.!trcugh a ::;L"'Ien (7) �wic frot c..1ticn bed, also 

suhrerqed in tl:c j,X'Ol v.nd cquipro:l wit."l Hdr.SE'n c;..:ic.t.: disconnects. 

cr.c L�J wilt l-c in Se!.vicc at <�r.::.• one t:L"Tle. 
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A p:>lishing wU.t, al the effluent side of the cation beds, is 

located al the cask support ?latform, at the 50.lth end of the 

pool, above the surface of the water. The polishinq unit consist 

of: an autamtic influent iso�ticn valve am piping rranifold, 

a derni.neralizer fillhead asserbly, a 195 cubic foot polishi.oy; 

dsninerali2er, two air driven p.:nps, and a renote alarm, 

1101itor, and control. panel. 

The processed '-Olter is tr.en tE!!IFOrarily stored in b.o (2), inCepedent 

12,000 gallon monitor tanks. Tl-.e tanks can be recixculated and sa:rpled 

using the effluent pll!t)S. Oe?e.!"ding en the sample results, the effluent 

fUTIPS can direct the ti.a'.k effluent to the U" standpipe (\'t'G-U-2) for 

reprocessing to the influent of the polishing wU.t for repolish.il¥;, or  

to the 'IMl processed \oa ter  storage tanks. In addition, the processed 

\o.ater can be utilized as flush '-Olter within the SI:S S}"Stsn. 

Throuqholt the systan there are runerous sa:rt'le points. Frequent 

sampling during processinq allows the operator to evaluate systen 

perfatmance and to detemline �en �ts require maintenance 

or replacanent. 

System car;:onents which have ventilation or drainage requireTellts 

are tied into a Vent and Drain Systen. '11-.e systsn cr::nsists of a noisture 

separator tank, a separator tank bottons p.zrrp, varirus air filters, 

ani an off gas blower asserbly. Any liquid ger.e.rated by venting 

or leakage is collected in the noist:ure separator tank \or'here it 
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is puq>ed back into t.� 12" standpipe �U-2). Ventilati.oo exhausts 

fran the various tanks and c�ents are filtered in the Vent and Drain 

Systsn off gas header and the misture separator tank drar..a through a 

heater, roughing filter and t:w> HEPA filters. The air is then exhausted 

into the fUel Building Ventilati.al Systsn using a 1000 cfin blol..<er, where 

it is further processed by the E!ldsting Plant Filtration SystEm and 

eventually released via the 1MI stack. 

A. Leakage Containnent Systen is used to prevent the spent fuel pool fran 

beccming grossly contaninated due to leakage fran 500 canponents. The 

prefilter and final filter, the zeolite beds , and the cation beds , � 
sul::merged and installed in the system, are roused in a partially enclosed 

secondary conta.irtrelt. The top of the contaimelts are slotted to allcw 

an inflow of pool water. A � takes a suction on � botton of all 

seccndarJ conta.innents and discharges the pool water and any leakage 

fran the quick disconnects or vessels to one of t:w> leakage containnent 

ion exchange beds. The effluent of the beds is returned to the cask 

ha:r¥Uing area of t.� spent fuel pool. 

:bxmal operation of the systsn will be by rarote means . :-bst valves and 

quick disconnects will be operated rarotely using a.!Cha:nical linkages or 

tools. Cask loading and storage will be dale \X\derwater (in order to 

take advantage of the shielding) by fUel Building overhead crane. Vessel 

liftfr6 toools used by the overhead crane are designed to prevent the 

vessels fran being lifted clear of the water, \ohlc.� �d result in high 

radiation doses to operating personnel. All high level radioactive waste 

pipfr6 located above water will be shielded to minimize personnel exposures. 



(6) 

Revision 1 
10/3/80 

As previously mentioned, the SOO is also designed to be utilized in the 

clean-up of the Reactor Coolant Systan (RCS) . An RCS clean-up manifold · 

was devel.op.!d to incorporate the necessary mdificaticns to the 5m to 

allow for rue tor coolant processing. 

Reactor coolan': will be directed to the RCS clean-up manifold through a 

one inch line� fran a tie-in connection in the '00 L'nit iJ2 Mini­

Decay Heat Rsmval Systan. The RCS clean-up manifold directs the reactor 

coolant to a tie-in in the 5m filter manifold influent line. The coolant 

passes through the sm filters, back to the filter manifold and is returned 

to the RCS clean-up manifold via the filter manifold effluent line. 

The filtered reactor coolant is directed fran the RCS clean-up manifold to 

the 5m su!:merged ion exchange manifold, through the zeolite and cation beds , 

and back to the subne:rged ion exchange manifold. 

�ly, eff'l.umt fran the sul:JDerged ion exchange manifold is directed to 

the pol� \Dit. � the SOO is being utilized to process reactor 

coolant, the effluent fran the ion exchange manifold can be valved into 

the FCS clean-up manifold then back into the Mini-Decay HeJlt RsiDval 

Systan, bypassing the polishing mit. 

Initially. the reactor coolant flow through the sm. will be limited to 10 

gp:n with both zeolite trains operating in parallel and 5 gpn when only one 

of the zeolite trains is in service. These relatively low flow rates are 

chJe to the low cross-sectional flow required to obta.in a good decontamina­

tim factor \ohlle using zeolite. l:klwever. as the overall activity level 
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of the RCS decreases, it might be feasible to use organic resin instead 

of zeolite. This may allow SDS flow rate to be increased by 20 gpn, 

reducing the time required for Reactor Coolant SystE!I'I decontamination. 
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1. 3·. 1 . 1  The crocess line pipe size i s  naninally 1" schedule .;r, based 

en the �.ul:Jrerged Danineralization Systen flow rate of 5 to 10 gpn. 

Other Lne sizes are based en service requirarents and func:ticn, 

such as service air and flushin; \oater, sa:rplin;, ventilation, 

and drainage lines. 

1.3.1.2  SystEm proc:ess pipin; is 'Nelde::1 stair.less steel. Instn.llrent 

tubi.� systEms are 304 s.s. z.bst instr..llt'ellts a-""e not capable 

of being isolata:i fran the s:r·sten, as t.'1ey are designed to be 

maintenance free for the life of the system. 

1.3.1.3  Process instrumentation consists of: pressure instruments, 

differential pressure inst..""U!lents, radiatia1 detectors, flow 

detectors, t:arpeiature elemetlts, levP\ detectors, and a 

corrluctivity elanent. 

1.3.1.4  Pressure inst:r\nlents are equipped with liquid filled diaphragm 

capsules and capUliary tubes to prevent intemal contamination of tlu! 

pressure instrunents. This arraneaMnt aids in limit� the an:runt of 

piping outside of cont.ainl'elts Well is subjected to radioact:ive 

liquids and allows for rsmval during calibration or maintenance. 

1.3.1. 5  ru e  to the possibility of gross area contamination fran minor 

valve leakage, oost systan valves are enclosed in manifold 

containnents. 'l11ese contairments are sealed and have provisions 

for drainage. All of the ccntainnents are maintained W'lder a 

slight ne;ative pressure using the SDS Vent am Drain Systen. 

The manifolds are also shielded to minimize radiatim exposure 

to operatin; persamel.. 
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Piping runs rutside of c:cntainrrents, which are not subnerged 

I.U'derwater and are subjecta:i to high level waste, will be 

shielde:i in order to min.imi.ze exposure to the �tors. 

Valves within containrents are operated fran rutsi.de of the 

c:cntairrnent using mectwti.cal linkages. Fer the pJ.rp:)se of 

valve maintenance, an access hole, approx:iz:a tely 6" in 

d:i.aneter, is prcvide:i for each valve. A square lead block 

is used to cover the hole when access is not require:i. 

1 . 3 . 1. 8  SDS flushing and service a ir  lines are provi.de:i with che::k valves 

in order to minimize the possibility of c ootaminatirq in 

plant service air or �ter systans. 

l. 3 . 1. 9 Flushing an:i service air coMections are provide:i at the following 

points in the systan: filtration rranifold, feed �discharge 

manifold, zeolite trains, cation ion exchangers, p:>lishin:; 

unit, t:."le I.eakage Coota.innent Systen, and the ICi rranifold. 

1. 3 . 1.10 Flush water, for use in the Sutmerge:i Denineralizer Syst:an, 

can be supplie:i fran the 'lMI unit �2 danineralized water 

header or pro:essed water fran the SDS monitoring t:anks can 

be used. 

1.3.1. 11 Filtration and ion exchange vessels are e::;uipped with inlet, 

rut let, an:i vent coonections that are equipped with Hansen 

quick disccnnect fittinjs to allow for rerrote wx!er...ater 

handling. A three (3) irch access connectioo with a plugge:i 

valveless Hansen c:cnnectcr is also provide:i for future use an:i 

flll..in; p1rp0ses. 
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l.J.l.U P1m1ps �-P-DCOl (Feed Pl.lnp) and CN-P-Vi\04 (Separator Tank Bottans 

PI.Jnp) are the aU.y boo punps subjeco:ed to high level 

radioactive o,.,e.ter. Both of these tun!?S are sul::rrersible type 

p.lllpS and are located in st:.aropipes. Because of their location, 

the problsn of t:essible contiVTiinatial fl'an p.::�p leakage 

arcun:1 glarrls or seals need not be ccns:ii!ere:l. The other pu!l)S 

in the 505 are ne:han.i.cally sealed �s and are ally subjected 

to lo.r level waste or p:x>l Wlter, therefore ccntami.na":.ion 

fran leakage of these punps will not be considerEd. 

1. 1. 1.13 An auto isolation valve (t�-i\V-Q2) is locate:! Cfl the inlet 

to the four (4) 15,000 galloo waste storage tanks (t·�-T-2A t.'ml 

20) and isolates the tanks on a high tank liquid level. 

1.3.1.14 An autanatic isolation valve, (�-V-L'C-24) locate:! en the 

influent line to the Sli::JTerge:l icn excha.N;e manifold, senses 

several different pararreters, any of which will cause the 

valve to shlt. Several different process line radiation 

ITO'litors, an area radiaticn m:nitor or a pressure switch 

oo the off gas header will cause this valve to shut 

.Uter a predetemined time delay of up to thirty minutes. 

Shltting this valve stops the treat:rent of the waste o,.,e.ter, 

by isolating inlet flow to the icn exchange mani ... ""l.d. 

1. 3.1.15 'nlere is an autanatic isolatioo valve oo the i t.e� line of 

the pol.ish.irq wdt. i\ Hi Hi level in the polishilq deniner-

alizer, a Hi influent waste tEmperabJ.re, or a Hi influent 

Wl.Ste pressure will cause this valve to shut after a pre:le­

t:.ermined time delay isolating influent flow to the polishing 

unit. 



(11) 

Revision l 
10/3/80 

1.3.1.16 A high level in one of the sos nati.tor tanks will srut the 

autaratic inlet is:>lation v alve assc:x:iated with the full tank. 

1.3.1.17 [).le to the SMll clearances inside of a Hansen quick disconnect, 

the internals of the prefilter inlet quick disconnect (b:lth 

male and female) have been ranoved to prevent line blockage 

cause:i by the unfiltere:i waste water. A rerote operate:i 

diaphra<JII valve is installe:i just upstream of the female 

side of this quick d.iscaU'lect, to prevent the dra.ining of the 

influent line while it is disccnnected. 

1.3.1.18 Level indication of the waste storage tanks (l�-T-2.1\ thru 20) 

actuates t:t.Q autanatic functions; a high tank level causes 

the influent line isolatioo valve to shut, prevent.ing the tanks 

fran overfilling, and a low level in the starxipipe (not 

necessarily the waste storage t::anks), causes the SDS feed 

p.m1p (CN-P-IXOl) to srot off, preventing damage to the �-

1.3.1.19 A recirculation line and orifice are provided oo t.� sos 

feed IUtP discharge line upstream of the £U!1P discharge 

throttle valve. The recirculate:! water is directed back into 

the U" standpipe CWG-U-2) • The recirculation line prevents 

the £Ulll fran operating at a shut off head. 
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1. 3. 1. 20 The poli.sh.i.n; unit is a skid mo.mted, portable piping manifold 

tmt is provided with a rerote alarm, in:lication, and CO'ltrol 

panel. Tre p.trpases of the panel are to allow tre operator to 

CO'ltrol the unit fran ate location after it is operating, arrl 

tc allaw tre operator to I!Olitor several ·important par�ters 

s:imll.tanec::usly fran one location. 

1. 3 .1.21 CCJnFOr.er:� operatiooal evaluation is largely accanplishoo by 

radicchenical analysis. �'uneroos sanple FOints are t.�erefore 

necessarJ throoghcut the systan. Sample points are provided 

on the influent and effluent of the prefilter and final filter, 

influent of the sul:merge::i ion exchange rranifold, the effluent 

of each zeolite bed, the influent and effluent of the cation 

beds, t.�e influent and effluent of the polishi.rq unit 

dsni.neralizer, the influent and effluent of the leakage 

cootairrrent ion exchan;�"rs, and the effluent of the monitor 

tanks. Pradsioos for sample line recirculatioo are provided 

in ITOst cases. !-bst of the sample ...aste is directed to the 

off gas separator tank. 

1.3.1. 22 I)le to p:lssibility of gross CO'ltami.naticn develcpinq within 

the spent fuel pool, (due to sns leakage, or vessel chal'Y;e­

oot) a leakage Cont.a.inrent Systan is provided aroorrl all 

filters arrl iat exchange vessels except the pool purification 

I.X. vessels. The system is designed to collect arrl [:Urify any 

amcunt of leakage fran the Hansen quick. disconnects, arrl at the 

same time to recirculate arrl purify the spent fuel pool ...ater. 
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1.3. 1 . 23 Because of the relatively low flow rate of the SU!:Jrergerl 

Ceminerallzaticn S}'Stsn, stratification of the ncnitor 

tank ccntents is a possibility. To insure a re:_:resentative 

sa��Fle of t.� tanks is obt:ained, prior to transfer of the 

-.eter, a Recirculatioo Syst:an is installed in t.re Pt:nitorin; 

Tank Systsn. Before the tanks are sarrplerl, their c:altents are 

recirOJlated using me of the t\.0 rrcnitor tanks transfer 

p.m;lS (PIA or PIB) • 
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1.3.2.1 Fa-cte opzratioo of valves ard disccnrects is �llshed 

largely through ti-e use of ::echaniC.ll li.r.kages c.: re;c,te 

1-.andling tools. 

1.3.2.2 tlus.'l \.ater ar.d ser"ice <1i: connccticns .J.re frovided to flush 

and blew dc:o .. .n t.'le entire SZ'StQ'TI or �rticns �.ereof 1 to allow 

!or syste.-:� Nintenancc. 

1.3.2.3 Filtration and ion a��ange vessels are loaCed into trar.s�rt 

casks u;icer,:ater (to take ac•:ant.lge of the shleldL-:c;). requiring 

use of the F\.Jel � Bull� overhead crane. After the vessel 

is in place insiie the cask (l-l3C) the lid is placed on the cask 

.J.nd t."'e C3sk is tr.en raised .J.!x:ve \o.'3ter level .::r.d allco .. � to 

drain. It is t.":e.., cecc:;,t.:!.'"\i.rotoo a.r.d �ade reacy �cr ship-.ent. 

Rldiaticn oonitoring of tr.e area is per!c� curing t."'e cperation 

to assu,·e the Slfety o! p:!rSCMel and t� c�:lta.Ti.�at.ion of 

the czsk.. 

l. 3. 2 . .; A '1 t...on lt'Clorail hoist is used to raise and lco ... -er the ranote 

handling tools for the llansen quiclc disconnects. These hoists 

are electrically operated and located en the icn exchanger, 

!ilter, and leakage cont3i�t support racks. 

1. 3.2.5 Filtrati�� and ion a�cr�c vessels are S�T-POrted in tr.e pool 

by s;ecial s:JFPJrt racks designed for the SDS \.'eSsels. The 

racks provide supp::lrt for 1) the vessels, 2) the piping runs 

asscciated �o.i.th the system, 3) the Hansen quick. disccmect 

q:lerat.ing tools, 4) the 'J ton liftirq hoist, Sl a platform for 

the c:rcrator. 
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1.3.2.6 'l1le polishing unit utili:es a 14-195H cask for shiel� 

the polish.irg unit derni.nerali:er. The units will rena.in inside 

the casks during nm:r.al operation, ard will be hlndled us.inq the 

f\lel Handlizlg Bui.l� overhead crane. 

l. 3. 2. 7 'nle Stl5 was designed to be CCI'Istructed in individual rrodules. 

A rrcxiular S}'Stsn was developed for ease of installation, r:e:roval 

and futu:.e use. 
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1.3.3.1 A 1000 cfm blower is ptOVided in the Off Gas System, to mtintain 

all ventilated units at a negative pressure. 

1.3.3.2 'llle Off Gas Filtratial System (an MSA W'lit) is deSi.gne1 to neet 

the Qll.delines provided in NRC Regulatory Qrl.de 1.140. 

1.3.3.3 The off gas separator ta.nk is equi� with II'Oist:ure separators 

in the t:q: of the ta.nk to aid in dec: easing the humidity of 

the exhaust gases entering the header. 

1.3.3.4 An electric heater is provided at the inlet to the Of! Gas 

Filtratial System to 1� relative hunidity to 30\ with a 

100% Ri inlet air. 

1. 3. 3. 5 The tso.o HEPA filters are OOP tested in place to assure an 

efficiency of 99.97'i !or rE!!IOIIing 0.3 micron particles. 

1.3.3.6 A pressure control valve, located on the suction side of the 

off gas bl.al.>er, controls pressure in the off gas header. The 
valve! senses pressure at the inlet of the header. It is 

designed to control pressure be� -4" lolr -75" �. 
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2.1 CCmxxlents 
2 .1.1 SUDrerged OE!nir.eralizaticr� Systen P\m'ccs 

2.1.1.1 �ctor Building Waste Purp (�P-1) 
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This p.:rp is lccate:i in the Auxiliary Building on EL-280. 

It provides the capability to transfer liquid waste directly 

fran the Aeactxlr aui.ldinq s� to the Utp!I' or lcwer level 

1o8Ste storage tanks CWG-T-2A thru �-20 am �T-lA and 

�T-18} in the .. A.. spent fuel (XDl. 

i\ s3:Crldary functial of the � will be !or high velocity 

flushes of the ciisc:harqe pipinq to the punp priming 

CCI'Illect.ial or sucticr1 flush comectia�. 

The Reactor Buildi.rx] Waste � is a single stage centrifugal 

pmp with a capacity of 150 gpn at 200 feet tct.a1 dynamic 

head. 'Ibe p.l1l) is provided with a priming cmnecticn and a 

seal water c:amecti.al, both of which will nomal.ly re­

cirollate apprt.:Ddnately 100 gpn. Rerote SJCtial and dis­

charge pressure gages are provided to zroni.t:cr I:Uii> perfor-

mance. 

'nle pl.l1l) is ccntrolled fran an cr�/off ha.nds.dtch lccated 

at the � (IJ:x:al Panel WG-C-2) or cr1 the operating flcor 

(EI.r-347'�") of the FUel Handli.I'XJ Building (Panel �-1). 
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2 . 1. 1. 2 Sul::srerge:l Oe:ninerali za tial Feed Purp (OJ-P-IXOl) • 

'l1'le � is locate:! in the standpipe (WG-U-2) asscx:iate:i 

with the four 15,000 gall oo \oB.Ste storage tanks (locate:! 

in the Unit 12 "A" !�1 pc:ol) .  It provides t.'le capability 

to trar.sfer liquid waste fran the upper l eve l  waste storage 

manifold for processing. 

!1-.e ?-"":? is prcvided ...,ith a recirculaticn line, equipped 

...,ith an orifice, ... 1\ich pre\.•ents inadvertent qeraticn of 

t..,e p..:tp at a shutoff head. 'Ib! recirculaticn line tl!ps 

off of t."'ae p..II1P discharge line in the f eed  plr.1p m3llifold, 

and m1pti es back into the twelve inch standpipe. The flow 

orifice provides for recirculation flowrate of 15 gpn at 

a 208 foot head. 

'11\e p.mp is a subrersible centrifu<;al p.liTip W'i.th the capacity 

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

terrq:erature element ard flow n-ete.r are installed oo the 

put;� dis:harge manifold to p� a rreans of JTCnitoring 

p.mp performance. 
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The feed IU'1? nctor is rated at five HP and is pa..-ere:l 

fran a 480 we rc: panel (PIP-6Al. The �-p is caltrolle:l 

fran a lcX:al ca\trol pa.� l lcx:a ted near the feed p.r.�p 

standpipe (loGo<J-2), above the "A" fuel p::lOl. Put:p cp-
eratial is ccntrolle:l with a start plShbuttcn, a stop 

pushb.lttal, and a auto/hand switch, all lcx:ated at the 

lcx:al ca1trol panel. The start ard stop pusl".buttcns control 

FUlF operation "'tlen the auto/hand switc.� is in either 

positiat. �ihen t.� 3Uto/h.and switch is in auto, a low 

level switch \ohlch senses sta.r¥!pipe level, will stop the 

feed pl.� en a lev level in the sta.nepipe (�\G-U-2) • 

2.1.1.3 Polishi:lg t:nit Pl.� (C:-P-Ft:02i\ & �-P-PU023) 

These p;.ps are two 
.
i.Centical 1&,", air operated, double 

diaphraCJ!I p.:nps, arrange:! in parallel. The S}'Stan is 

desigr.ed to operate using one p.ll!t), the sec::x::ni p...� is 

an installed spare. 'nle p.:np provides the capability to 

transfer processed water fran the poli.shinq unit danin­

eralize:r to the 5£1; rn:::nitor tanks. � speed is 

cmtrolle:l by operating air pressure. Air pressure to 

the � is cc:ntrolle:l by a nctor�ted pressure 

regulator. The pressure regulator is ca\trolle:l fran a 

rarote cx:ntrol panel, either manually (using iJtcrease, 

decrease (:Alshblttons lrCWlted at the panel) or autanatic.Uly. 

In the autanatic rn:x:le, pmp spee:l is regulated by a lCXJic 

circuit set to control ...ater level in t.�e polishing unit 

dernineralizer. 
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For loca.l manual operatial, needle valves have been installed 

in the � opera tin:] air supply line .  Opera� air 

pressure is rot to exceed 125 psig. Air suwlied to the 

� passes thro.lgh an· oiler and an anti-freeze injector 

to prolcng fU'I'P life am prevent freezing due to rroisture in 

the air. The pmps are rrounted on the polishing unit skid, 

lcx:ated at the south em of the "B" fuel pool. 

2 . 1.1. 4  M::nitor tank transfer �s (PIA & PlB) 

( In!or::aticn to be a:rrp.led at a later c!a te) 

2.1.1.5 Off Ga s  r·t>isture Separator Bottars Pu:r.p (0.1-P-Vi\O�l 

This fU'I'P, during nomal. operatial, will autcratically 

mai."lta.in dle level in the off gas separator tank within 

a preset band. In an autxmatic rrr.de, pmp qleration will 

be ca1trolled by an electrical switch associated with the 

off gas separator tank level in:iicator. The switch energizes 

the p.mp mtor cootroller � the tar1k level reached 6' 6''. 

'nle lUIP then operates, reroving the separator tank ccntents, 

until the tank level reaches �lve inches, and the level 

switch de-energizes the fU'I'PS r-otor ccntroller. 
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The off gas botton £UTP takes a sucticn oo the off gas 

moisture separator tank loel.l, am transfers the water to the 

feed tank standpipe (WG-U-2) for processing th.cc:o<;h the 

Sul:r.el:ged Oernineralizaticn Systan. 

The off gas bottans purp is a sul:mersible centrifugal pt:np 

powertd by a 5 i-iP I!I.Jtct. I� is capable of pra:!ucl.n; 30 gpn 

at a 55 ft. head. The �. tank, and well are located in the 

spent fuel surge tank. 

'The ca�trol par.el fer the [:U!'P �s :rcur.ted on a skid located 

above the surge tank. An av'off/auto switch is provided 

oo the panel to allow rranual operation of the p.mp. During 

normal operatial, the switch will be placed in the autaratic 

positioo. The p.mp is �ed fran the SDS motor control 

center. 

2.1.1.6 Off Gas Blower (Cll-E-VA05) 

Subrerged Oernineralizatioo Systan carponents, WU.ch are 

venWated, are maintained uroer a negative pressure by 

the off gas blower. The blower is designed to exhaust 

1000 cfm at the systans designated differential pressure. 

The off gas� is designed to maintain a min.inun 

differential pressure in the systan of 12" � H20 with a 

dirty prefilter, with a 2" � H20 lose in the HEPA filters. 
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'nle off gas blower is a ten inch, radial flow, centrifugal 

unit with a capacity of 1000 cfm. Suction and disc.� 

pressure gages are provided to monitor blower perfoonance. 

The motor is 460 volts, 3 phase, ·6o Hz poo..ered fran the 

SDS !-btcr Ca'ltrol Center. The blC7n1er is rrcunted on 

the off gas unit skid which is located on t.'le east �1 of 

the "B .. fuel p::ol. 'I1le p.m1p is cmtrolled ... -ith start step 

p.lSH:Iuttals locatei next to the off gas blower. 

2 . 1.1. 7 uaakage Containment Systan � CCJ-P-I.C06) 

n:e leakage contaira:ent p.m1p is designed to maintain an in-

� flow of fuel pool Wlter into the leakage ccntai.ttnent boxes 

which surram::l the SDS filters and deminerali::ers. The p..."":''p 

dis:tw:ges the p::ol Wlter, and any leakage fran the �t-essel 

fitti.n:Js, to a set of deninerali::ers and then to the fuel pool. 

11le leakage CO'lta.inrent p.mp is centrifugal p.m1p which 

is :romted on the cabal.k �the "B" fuel pool ar.d 

the cask handlin:J pool. The ?JIT'P is driven by a three HP 

lll)tcr which is powered fran the St5 rrotor ccntrol 

center. It is c:ootrollei with step/start �shb.lttons 

mounted at a p.:rp CO'ltrol panel located next to the £U!lP. 
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The fuel Pool Waste Storage Systa:l is U!si:n-.ea to store 

110,000 gallons of radioactive loSSte 'Miter. nus storaqe 

capability calSists of t'...o levels of t.l.nks located in 

the spent fuel pool "A" of Unit •2 in t.�e F\lel Handling 

Buil.ding. 

A total of si.'< waste storage tanks are prcvided to collect 

and stcre conta:ni."lated \ooBSte �ran either the Peactor Building 

s.JmP or tl".e miscellar.eous waste hold-up tank. The � 

25,000 gallon tanks (�T-lA to t�-T-lBl are installed 

in the bott::Jn of the spent fuel pool "A". The four 15,000 

gallc:n tanks C\'G-T-2A thro.lgh 2Dl are then in�led abo';e 

the t'..o 25,000 gallon tan!W. The SDS will utili.::e the four 

lS, 000 gallm tanks C\'G-T-2A thrcu;h 2Dl and the a sscx:iated 

valves, pipi.nq, and inst:rurents) as feed storaqe tanks. 

Each level of tanks has a separate supply and outlet header. 

Both cutlet headers are cc:nnected to �perx:!ent standpipes. 

'l1'le standpipe ass:x:iated with the SOS tanks is a twelve 

inch stan!pipe �-2). 'lb! vents fran each tank join a 

ccmrcn vent header \ohich canbine with a vent fran the 

standpipe. 'lb! vent line then runs to the sos off gas header 

and is filtered by the SOS air filtration unit which di.scharges 

to the existing F\Jel Handling Build:irlg Ventilation Systen. 
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nrl.s ccmnc:n Vent S}'Stsn a\ the tanks and st;a:q:ipes is 

designed to operate at a slightly ne;ative pressure 

maintained by the SOS Off Gas System. 

'nle standpipe for each level of tanks is provided with a 

Dual Bubbler System. The systsn is used to dete.t'n'.ine the 

levels in the associated tanks and also the density of the 

fluid in the stancpipe. 

All S)'Stan piping is stainless steel, sc."le.Cule 40 s. 

The c!esign �at.:re and pressure of the system is 

H psig and 2000f'. The tanks were desic;na:! (but rot s:.xnpecil 

to ASME Sectim VIII st..lnC!a.rds, and hyc!.ro ::.est.ed � a 

pressure of 16 psig. 

2.1.2.2 Off \..as :·bist::.lre Separator Tank (�-T-\'A02l 

'1'he II'Oistllte separator tank pra.Ti.des the ca!AJbility of rerovi.ng 

large .sramts of liquid fxan "Jertilatioo and d:ai.l'\age l..irle.s 

asso:iated with t."'e SUl:Jrerqed Oeminerali:atim S�'Sten. 

Drain lines thro.Jgho.lt the SOS (\olhich collect liquids fran 

canp:r1ent venting, sa�Ji>l.in:.J, and lealcage collected in 

manifolds) cx:rrbine into a C0'11I01 drain header that enpties 

directly into the rroisture separator tan:<. Ventilation 

lines fran various SDS carp�ments ccrnbi.ne to join a carr:on 

header. JUst before this header runs into the off gas 

flltratial W\it, it fotr.\5 a \oBter trap which collects 

rroisture fran the ventilatial exhaust and drains it into lhe 
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off gas moisture sep;u-ator tank. The tank is a vertically 

rna.mted stainless steel tank located (alon:1 with the off 

gas bottans p.zap standpipe) in tre spent fuel pool surge 

tar.k, It is 36 inches in �ter, ten foot in length and has 

a capacity of 590 gallons. 

'Ibe separator tank is vente:i back to the off gas header, 

just dc:wtstrean of the moisture trap :renticned abo\Te. 

A demister assatbly is located in t."e top of the tar.k to 

rerove moisture fran t."e tank • s venti l.atl'rl gases. The 

dernister asSE'J'!'bly has been tested i."l accordance ..,'ith us.\EC 

repJrt !-!S.\R-61-45. It will be capable of rarovi.� 99 percent 

of all free drqllets of ....ater, � to one �r.icrcn in diameter, 

wit:.hoot ani· visable carrJ'CIIer. 

A tlu·� ir�h drainline runs fran the bottan of the tank to t."le 

off gas bottans lUl'IP standpipe (CN-u-VAOl). The standpipe 

is 16 inches in diarreter arrl 16 feet long. It houses the 

off gas t:ottans p.�t�p. 

'Ibe separator tank has a barton t:'JPe level instrunent 

associated with it. The rrete:r reads fran zero percent 

to 100 percent full. The inst:rurent also has a level control 

switch, which oontrols off gas t:ottans pm1p QFeration, and a 

high level switch, which activates an alarm oo high tank levels. 
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2.1.2.3 Sutmerged Demir.erallzatial Systan t-1onitor Tanks (stS-'I'-lA & 

SDS-T-lBl. 

There are t:\.0 U,OOO gallon tanks designed for collectim 

ar.d t.aTForary storage of liquids that have been processed 

through the Sul:rr.erge1 DEmineralization Systen. The liquids 

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

contents are aroJ.yz.ed, and the disposition COOse::l on sanple 

::esults) of the processed liquid is det:errnined. Based m 

the 5ar.1ple results, the cmtents may be discha.rge1 to: l) the 

ir.fluer.t of the polishing unit ion e.-cchanger, 2) t."le !ee1 putp 

standpipe �·�-2) , 3) to 'r.-ti process water storage tar'J<.s, 4) 

to the SDS !lush Wlter supply header or 5) to the EPI<X:IR II 

Systan. 

Process liquid, meeting the required radi.onuclide concentration 

levels, will be discharged to 'IMI process water storage tanks 
for d.i.sposition by 'nil. 

Uquid not meet� the �sed requiranents may be reprocessed 

through the polishing \nit, if it is detennined that the 
polishing \nit alooe can reduce the activity levels 

sufficiently. 
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If activity levels are too hi8h for effective decontanination 
by the polis� U\it alone, the liquid rr.ay be� back 

to the feed pl.!lXI st:.andDiDe for ren-ocessirl2 throu2h the sm. 

The tanks are vertically rrounte::l, stainless steel tanks, 

loc:ate::l in t:re southeast corner of the Fuel Handli.ng 

Building :-trlel Rcan. The mc:nitor tanks are at:rost=heric 

t.lnks tuilt to A9-£ Secticn 10 and rreet the design criteria 

set !orth in Reg. ClliCe 1. 143. 

The tanks are vente::l directly thrcu;h a vent line to the Fuel 

Handling Bui.ldiz1g Ventilation System. The influent line to each 

tank is EGUiFP!d with an autcmatic isolatioo valve, which 

stops influent liquid flow when the level detector, 

associated with the tank, senses a high level. 

Associated with each tank is a barton type level detector. 

The meter re5ds Olt fran zero percent to 100 percent full. 

'n'.e level detector also provides, a sig:-.al to stut t.;e tank 

influent valve CX'l a high level (as stated alx:Jve) and 

activates a high level alaDn. 



(28) 

Revision 1 
10/3/80 

Prior to t:ransfe:rring the processing liquids stored in the 
mcnitor tanks, the tank ca'ltents are recirculated usinJ � 

of the t..o lt'Cnitor tank transfer pumps. The valves and pipinJ 

are set up to allow either tank w be recirculated usinJ 

either pui!p or it is possible to set: up sir.ultaneous. 

independent recirculatioo of t:oth tanks. 

2.1. 3 FiltratiOl/DEmineralization Units 

2.1.3.1 Sul:merged Denineral.ization Systs!l Prefilter 

The prefilter is the first pro:ess vessel of the Suhr.erged 

Oemineralizer Systen. The prefUt:er is used to rerove debris 

am susperded solids (greater than 125 microos in size) fran 

the untreated radioactive waste ....ater. 

The prefilter unit is a stainless steel vessel, with 

aFPraximately 10 cubic feet of volurre. The vessel, 

including the male half of t."'le quick di.sc:crlnect, is 

4 feet, s; inches in height and 2 feet ootsi.de diameter. 

The tcp of the vessel has four tMle F.ansen discamect 

fittfn1s1 an inlet oozzel, an outlet oozzel, a vent 

oozzel, and a dewaterirx] nozzel. 

Within the vessel is an enclosed area, ca1tructed of 16 

qaqe perferated plate cJ/16 dia. roles ..,. .. £ toE >. 

This cyliirlrical colum constitutes the initial filtering 

.mit of the prefilter vessel. The inlet nenzel consists 

of an q:en ended pipe Equippe:I with a check valve. The 
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nozzel is lcx:ate3 ootside of the enclosed area, bet-.�een 

the perforate3 plate and the prefilter vessel �oall. 'Ibe 

inlet nozzel exten:is dawn into the vessel apprc:oci'Tiately 

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

Hansen quicJc di.sccMect, on the inlet nozzel, have bee.., 

rencved to prevent plugging fran debris in the waste water. 

The inlet nozzel is equipped with t'\oiO check valves which 

prevent a reverse flow of wster oot of the vessel \When the 
vessel is disconnected fran the process stream. 

Contained ,.,'ithin the enclosed area (forre:! by the 

perforated plate) is a ne�rk of fifteen, 125 micron 

"CUnofilter" cartridges. The cpe:-..in:] at tne upper e.-rl 

of ea::h filter seals arot:nd a nozzel. ,.,'hlch Eqltl.t:::. 1nto an 

ootlet header. The opening at the 1� errl of t:r.e filter is 

plugged. The cartridges are supported by springs (en t."le botta:l) 

which aid in seal.ing the upper opening aro.url the ootlet 

nozzels. 

'Ibe prefilter assar.bly is also equiFPed with a de\.ater.in; 

leg and a vent nozzel. The de.atering leg CCDsists of a 

� inch stainless ste->..l pipe, exte.rding fran the bott:an 

center of the filter, arOJnd the ootside of the perforated 

plate, ard oot the top of the vessel in the fOim of the male 

half of a Hansen quick disconnect. The vent consists of a 

short ni�le (with the nale half of a Hansen quick diSCO'U'lect 

attached to the en::l) welded around an opening in the top of 

the vessel. 



(30) 

Revision l 
1013/80 

The flow path through the prefilter is as follows: 

The water enters the vessel t:hralgh the inlet noz::el ani 

passes thralgh the 3/16 inch d.iarreter perforate:l plate. It 

then flo.."S thrc.u;h the cartridge and out t:.� � to the 

discharge header where it leaves the prefiltet· t.hrou<;h the 

outlet nozzel. 

The prefilter, ,.'hen installe:l in the systen, will set inside 

a sa:orda.r}• coot:air.ment located urrlen.ater at the south 

erx:i of the "B" fuel p:lOl. 'The �se of the cor.ta.im.ent is 

to: collect any leakage ,.hlch might be !Jresent :.ran the fittirY;Js 

ass:x:iated with the vessel, ard to provide support for the filter 

vessel. 

Pressure and radiation inst..r:u:-ents have been installed in 

the system to mcnitor filter perforrrence. There are 

pressure gages located en the influent and effluent lines 

to allow the op-.xator to rrcnitor l-ew much pressure t.".e 

filter is &lbjected to and . to oonitor the pressure :!rep across 

the filter. At a differential pressure of 20 psi t.� filter 

is coosidere:l l<B!ed, and will be change:l"'<lUt. A radiation 

rraU.tcr is attached to the secorxU1ry cont:ainr.ent wall to 

a� the operator to mcnitor radiation level of the filter. 
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'nle final filter is the sec:ord and last mechanical 

filtration unit in the SDS. The filter is use:i to rancNe 

any susperxied s:>lids (greater than 10 microns in si2e) fran 

the cattaminate::i \laste t-ater. In the systen, the final 

filter is loc;ated oo the effluent side of the prefilter. 

The final filter vessel shell is identical to the prefilter 

vessel shell. It is a stainless steel vessel with aJ.:Proxirnately 

ten cubic feet of ,,.clw.1e. The vessel, i:tcluding the male 

half of the quick di.s:alnects, is 4 feet 5� inches in height 

and boo feet outside diameter. The top of the tar.k has four 

rrale quick disconnect fittings, an inlet noz:el , an outlet 

no2zel, a vent nozzel, and a de\.ateri.� nozzel. 

Arranged within the filter are three ccnce!'ltric circles of 

"Olnofilters" totaling thirty cartridges. The cartridges 

are :rounted in the final filter in the sane rMnner as they are 

rramted i."l the prefilter . A sprin; on the bet tan, seals the 

cunofilter against the effluent header nozzels. 

The final filter inlet oozzel is a short nipple with the 

rMle half of a Hansen quick disconnect welda:i tel it. 

The other erd of the nipple is welded arcwrl an cpenin; in the 

top of the vessel. The filter ' s  vent nozzel is ccnstnx:ted 

the sarre as the inlet nozzel. 
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'11le Oltlet nozzel is a snxt nll'l of pipe extetrling fran the 
C\D)filter effluent header, through the top of the 

vessel and e.rdi1lg with a nale quick discamect. '11le 

dewaterin; leg is a Js inch pipe which runs fran the 

bottan center of the vessel, up throu;h the vessel, 

B inches fran the vessels centerline . The line penetrates 

t."le top of the vessel, and ends with a male quick disconnect. 

The fla.l path through the filter is as follows: the 

'.oBter enters the vessel ti'..tOUgh the inlet nozzel and flows 

dor.n and around the OJnofUters. The water then passes 

thro.Jgh the cartri.Cge and leaves the vessel t.� the 

outlet nozzel. 

'l1le final filter, when installed in the systEm, will set 

inside a secm::!ary CXIlt.a.i.mlent lcx:ate:i urden.ater at the 

south erd of the "B" fuel p::10l. '11le pul'p)se of the 

sec:oodary CO'ltainnent is to collect any leakage \<lhich might 

be present fran the fittings associated with the vessel, 

and to provide SJppOrt for the filter vessel. 
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Pressure and radiation instrurents have been installed in 

the systsn to rrcnitor filter perfonnance. There are pressure 

gages located on the influent and effluent lines to allow the 

operator to rronitor how nuch pressure the filter is subjected 

to ,  a."ld the pressure drop across the filter. At a differential 

pressure of 20 psi the filter is coosidered lcade:l aoo will be 

cha.nged-oot. A radiation monitor is attached to the secoodary 

c:cnt:aiment \oall, which alle�o'S the operator to rronitor the 

radiation level of the filter. 

2 . 1 .3.3 Ion Exchange Vessels 

Zeolite beds, cation be:ls, and leakage contai.mlent ion e:<chan;e 

beds, are all containe:i in a st.aneard vessel , identical in 

size to the filtration unit vessels, C4 feet, � inches in 

height and 2 feet in diameter) • 'Ihis size vessel is used to 

allow use of the �I l-l3c shipping casks. 

These vessels are equipped (as are the filtration vessels) 

with four nozzels 01 the top. All four nozzels are cafPed 

with the male half of a Hansen quick discamect. Three of 

the four fittings are 1; inch and the fourth is a three inch 

fitting. 

'nle inlet nozzel. is a slxlrt run o! pipe, which e:<terrls fran 

the quick disconnect, dc1..n into the vessel, and �es into 

a spray ri.n;. The ri.n; is a 1; in:::h pipe rolled into a 12 inch 

diarreter rirxJ, located horizontally near the tcp of the vessel. 
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'Ihere are six 5/16 inch d.i.arreter holes drillEd through 

the l::ottan of tl-e ring. The holes are enclosed in a one inch 

la19 3/4 inch cllirneter, . 007 inch screen cup, WU.ch is \ooelde:! 

a.rourd the hole. 

The vent r.czzel is a short ni{:Ple wldee around a hole in 

the tcp of the vessel. A three inch in diameter, .007 inch 

screen cup is \ooelded aroum the hole on the inside of the 

vessel as a resin retaini:1g measure. 

The vessels outlet line serves tt.o p.lrtX)ses . It is t.� 

rmmal outlet line, and it serves as a dewatering leg. 

'lbe outlet lir.e is an 1 i inch straight pipe which c:<terrls 

fran just off the vessel bottan, l."p through the center of the 

vessel and peretrates the top of t.'"te vessel . The bottan errl 

of the shaft is enclosed within a screened area , �o.'hi.ch act as 

resin ret:ain.ing screens. The enclosed area is foxmed by b..o 

concentric rings of expanCe:l mebl is lir.ed with 80 mesh 

screen. 

The fcnrth nozzel on the vessel is used as an access opening. 

It is a three inch nozzel \ooelded arourd an opening in the 

top of the vessel. 'lbe n.i�le is capped with a three inch 

male quick di9:a'lnect with internal valve rercve:!, which has 

a I'S!Oiable plug installed. 

The influent water enters the vessel through the inlet noz:zel. 
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Water sprays OJt into the purificat.i.al rraiia fran the spray 

ring roles. � W!ter is forced dol.n t:.hxou;h the media, . 
and up t:hro.lgh the outlet line where it leaves the vessel. 

Zeolite and catim vessels will be located (\.'hen installed i:l 

the systsn) in secxr.dary ccntairrrents that are the s:ure as 

those usEd with the prefilter and final filter. 'Ihe le�)c.age 

cmtaimEnt punp takes a suc:tiat off the t:ottan of all the cm­

tai.mlents and draws any leakage fran the v� fittirlgs 

alo� with p:>ol W!ter do..n thrcugh the cmtainrent to the 

� and discharges it to the leakage contairlnent icn 

e.'<changers. The zeolite am catim beds are located along 

t.� east wsll of the "B" fuel p:x>l. 

'Ihe le.akaqe cmt:a.iment ion exdlanqers ... 'ill also be enclosed by a 

secondary ca1ta.innents, �, the c:a1t:.airm!nts will not have 

covers at them Uke the cation and zeolite vessel cattaimlents. 
They will be located at the center of the north end of the 

"B" fuel pool. 

'lhe iO'l exchange vessels are provided with pressure gages m 

the influent and effluent lines. 'Ihe gages arc used by the 

cperator to nonitor pressure dr\Jps across the ion exchange 

medias. Radiatim rrmitcrs m the CXlrlt.ai.rmmts will be 

provided m the "A"' :eollte beds mly. CUrie loading will 

be calculated fran sarrpling results of the influent and 

effluent s.!�Ti>les. 
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'1he polishing unit deminerali2er is a 195 cubic foot mLxed 

bed im exchanger. The £=Urpose of the demineralizer is to further 

reduce the activity level in the effluent liquid of the 

zeolite and cat.ia1 beds. The demineralizer, installed in the 

systsn, will set in a CNSI 14-19SH cask lcca ted above the Wlter 

level at the south end of the "B" fuel pool. 

The vessel is a cylindrical carl:on steel unit. A boo foot 

in di.a:reter access hole is proviCed on the top of t;;1e vessel. 

Within the vessel is an ir.ner colum (approximately c..oo feet 

in diarreter) which extends fran the botton of the vessel to 

within a few feet of the top of the vessel. 

'11'1e..."t! are three piping runs within the vessel, cln inlet, an 

<11tlet, ard a dewlterinq leq. 'Ihe inlet line runs fran the top 

of the wssel to the bottan outer area of the vessel. Here the 

line E!l¢ies into a distribltion ring 'Which runs the circum­

ference of the out:e.i- area. ibe cutlet line runs fran the 

t:ottan of the inner vol�..��e (where it is enclosed in a 

strainer) to the top of the tank. 'Ihe dewatering leq 

runs fran the bottx:m of the <11ter volurre (where it is 

enclosed in a strainer) to the top of t.'le tank. 
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When installed in the systsn, the dani.ne.ralizer will be 

equi� with a fillhe.ad assenbly, 'Which sets in the opening 

oo the top of the vessel. 'nle fillhead ho.lses the flexible 

hoses ard valves ....ru.ch connect the three deJni.neralizer lines 

to the associated piping oo the poli..shinq unit skid. A 

vent line is also provided in the fillhead �ilich directs 

the danineralizer vented gases to the srs off gas header. 
'1\.o irductioo type level prc:bes are m:runted in the fillhead. 

Both probes detect tr.e ...ate.r level in the denineralizer. One 

of the prcbes operates a level switch ....ru.ch activates a hi­

hi level alaJ::m and shuts the unit influent isolation valve. 

'lbe other probe operates a level transnitte.r ....ru.ch activates 

a high and low level alaJ::m ane provides level indic:atioo. 

ThE: tr. "lsnitter also adjusts (according to water level) the 

polishing unit pumps air SUR>lY pressure regulator, 1olhen systen 

is in autanatic, which varies p.Dii) speed in order to autanatic­

ally maintain a preset level within the demineralizer. 

The flow path throlqh the demineralizer is as follows: 'lbe 

W!ter enters the deninerallzer through the influent line, ..mere 

it is directed to the l:ottan of the demineralizer and distributed 

into the rute.r vol\l'M of resin via the distributioo ring. '11le 

water flows up through the ruter vol�m�e of resin, and is then 

dra"'l da..rl thrcl.tqh the inner volme of resin. 'nle processed 

W!te.r ente..� the effluent llnf:, at the bottan of the inner 

velure of resin, and flaols up and oot of the denineralizer 

unit. 
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The inner volure of t.'1e unit is dewat&ed using the denineral­

izer effluent line. ·The outer volune is dewatered using . 

the dew!tering le:J prcm.ded for that pli"ffse. De\oatering is 

accanplished using the polishing unit dew!teri.ng ?-Jt�PS. The 

da'ni.r.eralizer will rsnain inside of a shipping cask, while 

installed in the SDS, as a means of reducing persamel exposure 

levels. 

Oemineralizer loading will be deterni.ned by influent and effluent 

sample result anal}·sis. S.ir.ce the denin is a free fillir.g 

volurre, differential pressure determination is difficult to 

analyze . Hol.lever, an increase in demin influent pressure or 

a decrease in polishing unit � suction pressure, is an 

indication of demin plugging. Although it is ccnsidered 

unlikely, an excessive change in either reading will dictate the 

chang�t of the danin. 

As a backup to sampling analysis, periodic radiation contact 

readi.n;s oo the shipping cask will be performed to insure 

radiatioo levels do not exceed shipping limits. 

2 . 1. 4 Manifold Cootainments 

2.1. 4. 1 Filter Manifold COOtairrnent 

A majority of the valves, instr\2nents, and piping runs, 

asscx:iated with the prefilter and final filter are locat:OO 

in a manifold housed in a ventilated containment. 'Ihls manifold 

is located oo the polishinq unit cask SIJRX)rt platfot::m at 
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'nle ca1t:a..iment is 3 feet, 6 inches wide, 6 feet 10 incheS 

long and 1 foot 10 inches eeep. It is coostructed with 3/16 

inch thick stainless steel plates and frarres. Shielding is 

pr'OIIi.ded oo the outside of the oont:.airn'ent oo the top and 

sides. 'nle l::otton of the CXXltaiment is slcped to a.e end for 

drainage. 

The ca1tain:rent is ventilated and maintained at · a ne;ative 

presrure by the 505 Off Gas Systan. The intake and exhaust 

camectioos are 2 inch lines located at opposite sides and 

erds of the c:ontai.n!rent. Sbc inch access holes are proviCed 

through t:he top of the CXXltainlrent for ZMintenance of the 

valves an::l instrunents. Valve operation will be perfotmed 

using valve ertensions "''hich protr.Jde through the top shield . 

2.1.4.2 Feed � Manifold Cootaiment 

Valves, piping, and inst::utents asscx::iated "'i.th the feed p.111p 

manifold are holsed in a ventilated oontairrnent. This manifold 

is located in the northwest corner of the "A" fuel pool, 

ne.'Ct to the W!lste storage tank stardpipe �-v-tl-2) . 

The oonta.i.nnent is approximately 4 feet 9 inches loog, 2 

feet 2 inches wide, an::l 1 foot 9 inches deep. It is 

COlStructed of 3/16 inch stainless steel plates and 5\lP{X)rt 

frares. Shiel.d.in; is provided a1 the sides of the C'altainment. 
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A � - steel block, 5 inches thick, 4 feet 9 inches 1019, 

and 2 feet 2 inches wide, is U!"Ari as a tcp and shield for 

the COlt.aiment. Six inch diarreter access roles are provided 

through the top of the cont:aiment for maintenance of the 

valves and inst.r�.rrents, \'alve operatiat will be perfonne:i using 

valve extensions which protrude thro.lgh the tcp shield. 

Ventilatiat intake and e.'Chaust lines are prcvided at qJpesite 

Ends of the ccntair:nent. The eattair:rent is ventilated and 

r:ai.ntained at a neqative pressure by tr.e sos. The bottan of 

the cont:ainnent is sloped to one end for drainage tooard the 

drain lir.e am to the feed (1llll) standpipe <W:rU-2) . 

'l11e eattainment hoJses a pressure instrurrent, taTlperature 

detector ani a flow elsrent. 'l11e feed p.m1p discharge valve, 

feed p..1ll;) recirculatiat valve, an:i manifold flushing valves are 

operated fran this CO'ltainrent. 

2.1. 4 .3  Subnerged Ion Exchan;e M!nifold Contaiment 

'l11e sul:merqed ion ea:hange manifold eattai.nrrent hoJses valves, 

pipin;, and i.nstrunents associated with the subrerqed ion 

exchange manifold. The manifold is located on the wa.l.Jcway between 

the "B" fuel pool ,  and the spent fuel surge tank. 



(41) 

Revision 1 
10/3/80 

'11le COlta.iment is lJ feet 3 inches lon:J, 3 feet 6 inches wide 

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

stainless steel plating and l"'!inforced with stainless steel 

SUFPXts. 

The c:cn�t is divided into two sectims, a high level 

sec:ti.al and a low level sectial. Piping runs anr� �ra:iated 

e.11Jip:'lent, subjected to waste W'hich has not been processed 

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

The south end of the cont:a.iment drops do.n ever the edge of 

the "8" fuel pool Wlll and is partially sul:r.'e.rged \Ulder..a ter. 

With the exception of satllllin9 and flushing lines, piping 

enters t.� COltaiment underwater ( into this dropoff) for shielding 

COlsidera ti0'1S. 

1\ ooe inch carlx:ln - ::teel. plate will cover the low level 

area and a five inch cartx:n - steel plate will cover t.�e 

high level area. The sides of the CXI'\tai.rrnent are shielded 

according to the radiatim levels estimated to exist. 

'11le CXI'\taiment is ventilated ard maintained at a negative 

pressure by the 50S Off Gas Syst:en and drains to the 

moisture separator tank. The air intake nozzel is located in 

the low level area, and the exhaust is in the high level area. 
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'Ihe lei cleanup uanifold wss developed in order to establish 

tie-in �ints in the 50S Systen \o'hi.ch can enable it to process 

the Reactor COolant System. 

'l11e R:S cleanup manifold will be lc:cated on t.l-e sooth-east 

corner of the SDS cask support platform. 

'1b! R:S cleanup tranifold is four feet wide, four feet looq and 

t3.o feet high. The manifold is ventilated and maintained at 

a negative pressure by the SDS Off Gas S�'Stan, a.'1d drains 

to the 50S off gas trOisb.lre separator ta."'l.k. The manifold is 

shielded 3.nd t.'-e valves are operated fran ootside of the 

ccnt:airr.ent using valve ha.rrl-wheel e.xtensic.�. 
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The 9 J<W off gas heater is provided to decrease the br.lidity 

of the gases to insure � operatioo of the HEPA filters. 

�i.''lCJ norr.al. operatim, the off gas heater cycles m and o:! 

autanatically to ccntrol the air t:aTperature leaving t.� heater. 

at 19CPF. A temperature elanent senses heater effluent air 
temperature, and depen::lirq on the te::pera�e. ca.pletes or 

inte...--rupts � to the heater. A secxmd ter.pe.rat:J:e e1e:ent 

s i1'sttl1ed in the sa:re l.ocatim as t."le e1e:-e."'t rrenti::l'led 

above . The second elerre.!'lt activates a high tene:euture ala."":!l 

and intenupts pa..-er to the heater, if heater efflUt. nt 

t.errperature reaches 200Cf. 

A tf!l'l'erature indicator is installed on the heaters influent 

line. It allows the operator to mc:nitor heater differential 

te:\perature and thereby evaluate heater perfOl:'ll"anCe . A 

flew indicator, also ncunted 0'\ the heaters influent line, allo..-s 

the operator (m systan light off) to determine when sufficie."lt 

air flCM e.'Cists for heater operation. 

An interlock is installed in the heater ccntroller which 

prevents heater operation if the off gas blcwer circuitry is 

�zed. 
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Ventilated gases, fran canpcnents ventilated by the 

Vent and Drain Systan, will pass through four filters in 

the off gas header before being exhausted to the plant ' s  

vent stack. The three filters consist of a roughing filter 

and c-� HEPA filters. 

All three filters are equipped with differential pressure 

detectors . These instnr.ents allow tbe operator to rronitor 

filter loading, and determine \<.hen a filter needs replacing. 

OOP test connections are provided c:n the effll:ent side of 

each filter. All filters will be OOP tested after the header 

is installed in the sm, and individual filters will be OOP 

tested as they are replaced. 

The roughing filter is a wterproof, fi.berglass type filter, 

cmpatible with the air stream. It has a minlnum efficienc"J of 

60 �cent when new. The filter is designed to withstand a 

pressure drop of a inches tol.G. , either new, wet or loaded 

with dust, far at least 15 minutes witho.lt damage. At a 

differential pressure of .5 inches W.G. the filter will be 

replaced. 

'l1'lere are two !tEPA filters installed in the off gas header. 
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designed to be 99.97 percent efficient with particles 

c:b.n to 0 . 3  micralS in size. The filters are 24 inches by 

24 inches square an:l 11� inches deep. 'n1e filter rre:1ia is 

prircipally inorganic fibers. Organic fibers will not exceed 

5 percent. At a differential pressure of 1 inch W.G. the filter 

will be replaced. 
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The polishing unit cx:ntrol panel is provided for ease of 

Wlit cx:ntrol and rrcnitori.ng, ani to hOJse the control 

circuitry for aut:anatic system functialS. The panel 

will be IT'CUnted adjacent to polishing unit skid during 

system cperatioo. 

'l'he panel displays, in a digital readOJt, five systan para­

rreters. 'nle five re.adings are: ll system influent flow 

rate, 2) system influent ter.perature, 3) Cer.rin effluent 

ccrductiviey, 4) system effluent fl� rate, 5) clernin �oater 

Associated with tOO last reading (d.emi.n �oate.r level) is an 

adjustnent selector switch, and three adjustnent dials . The 

adjustnent selector switch is a four positioo switch: process, 

hi alarm, lc:M al.axm, and set point. The three adjust:rent 

dials are: high level adjust, lew level adjust, and set-

point adjust. 

When the adjust:nent selector switch is in "prcx::ess" position, 

the demin level indicator indicates the actual level in the 

demin. 

When tOO adjustnent switch in the "hi alarm" position, the 

demin leve!. indication will read oot tOO le\.'el at which the 

hi level al.al'm is set to alann. By turn.ing t!le "hi level adjust" 
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dial, the qlerator can alter tre level setting at which the 

"hi level ala.t:m" ala.Irns. 

Placing the adjustltent. selector switch in the "lew level" 

position, causes the demin level indicator to display the 

denin low level al.azm set:p:>int. 'Ihe operator can adjust 

this setpOint by t:urning the "low level adjust" dial. 

When the adjust:nent selector switch is placed in the "setpJint" 

positioo, the level irdicatoz:: displays the level at which 

tr.e panel ' s  logic circuit is pz:ogr&med to mrintain in the 

demineralizer. Tl"e operator can varJ the setpoint by adjusting 

the "setp:::)int adjust" dial. 

Six (6) a.lam indicators, an alal:ln annW'lCiator, and three 

alann associated switches are also rrounted at the control 

pml!l . Tl"e six ala.J:::ms are: l) high influent �te terperature 

2) high filter pressure, (a fOl.ishinq unit filter which was 

to be used in this systan, has been deleted fran service) , 

3) denin high pressure, 4) demin low level, 5) demin high 

level, 6) demin hi-hi level. 

rl"e three (3) Sodtches associated with tre alarm indicators 

are :  1) an alarm ac:knoiledge switch, which �izes the 

audible a.l.a.t!'l annun::iator, 2) an alarm overrirle switch, wch 

de-energizes any circuitry associated with all autanatic 

!unctic::ns which are taking place due to the alarm cordition, 

3) an alarm reset switch, \o'hich de-energizes tre alarm 
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i.ndicatirn light if the alarm oondi.tioo has been corrected. 

The waste valve ( the  pollsh.i.ng Wlit influent isolatioo valve) 

can be opened or shut fran the control panel by the operator. 

'1\.Q C 2) swi. tches, an open switch and a shut switch are 

located en the panel for this p.u'pose. 

Oewlterin;J purp central is also �lished fran this panel. 

An "en/off" switch opens or shuts a scleroid operated isolation 
valve which is located in the plml) operating air supply line. 

;.. "manual/auto" switch detertn.lnes •..tdch central circuitry suwlies 

supplit-s power to a r.otor operated pressure regulator 

located in the de\.aterin; � operator air supply line 

Ct.� pressure regulator cmtrols the speed of t.� p.mp) . 

When the manual/auto switch is in the manual (X)sition, the 

notor on the pressure regulator is operated when the operator 

depresses either an .. increase" switch or a "decrease" switch 

(both of \ohich are also located on the cmtrol pare!) . Oepressin:] 

the "increase" switch causes the r.otor to open the pressure 

regulator trere, increasing downstrean .llr pressure and thus 

increasing prrp speed . Depressing the decrease switch causes 

the notor to stut doom at the preSSU"e regulator, decreasing 

da.nstream pressure and thus decreasing p..::tp spee:i. 

Placing the "nanual/auto" switch in auto, causes the pressure 

regulator notor to receive its operati."lq power fran the control 
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panel denineralizer level control circuit. In this 

naie, the deminerallzer level logic circuit autmatically 

varies pmp speed as it tries to maintain the demineral.izer 

level at its pre-set target level • 

. 
The control ranel is po..ered fran a 120 \'Olt single prose 

rece?ticle. I.ccated on the top of tM panel is a po..er 

lc:x:kalt "c::n/off" switch \olhich controls pco.,er to t.� pa.nel. 

A "pa..u m" light denotes ... netre.r or not the pa:�l is 

energized. 

2 . 1 . 6 . 2  Waste Stcraqe Tank Fill Valve 0.(;-AV-02) 

The �.a.Ste storage tank fill valve is an autcratic isolation 

valve. The valve is desiqned to shut au�tically as 

a protective functial against overfillir¥; tM feed tanks 

(\�-T-2A thro.lgh 2Dl • At a predet:etmi:led level (19 inches below 

the tanks top ) the valve actuator is ene�ized and the valve 

soots. 

An "cpen/close" switch atd an "auto/off" switch is provided 

on local control panel (l�-1) for the fill valve C\..C--ii.V-02) • 

The local control panel (�-1) is l.oc:ated on the 347'6" 

elevatim of the Fuel Handling Building m the \.leSt side of 

the storage pool. 

The valve is interlocked with a level Sloitch m the bubbler 

level instn..-rents in the standpipe (WG-U-2) • �'hen t.� 

"auto/off" switch is in the "auto" position the valve closes 
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oo a high level in the tanks. The •ta:'.ve can be cpened or 

closed with the •auto/off" S'folitch in th. •auto" positioo. 'nle 

valve cannot be c::p!.l1E!d with the • auto/of�" switch in the 

"off" position. 

'n1e fill valve is located oo the 347 ' 6 "  elevatioo, east of 

the "A" fuel pool .  I t  is a two inch, actllator cperated 

pluq valve. 

2.1.6.3  SUl::r.ert;ed I m  D<chanc;e �ifold Influent Autanatic Isolation Valve 
(C:-V-004) 

'nle auta:'atic isolation valve is a ll, inch solenoid operated 

ball vale. It is located in the high level a_-rea of the 

sutr.erged ion exchange rMni!old contai.ment, at the north end 

of the '"B" fuel pool .  

The valve is designed as an aut:alatic functicn to prevent 

adverse comitims fran oc:curing which might damge equip-rent 

and/or cause injury to perscnnel. 

The valve will shut autanatically, after a predetermined 

tine delay of up to 30 minutes, shcu.ld me of the following 

c::crxlitials develop: ll an C���erpressure ccrdition in the 

off gas header, 2) a high radiation level detected by ale 

of the in-line radiatim rronitors, or 3) a hic;h general 

area radiatim level in the vicinity of the ion exchange nanifold. 
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An "autc,lnanual" s.ritch is use::1 tc cc::ntrol the valve. The 

s.ri.tch is located on a local ca1trol panel no.mted above 

th1 "B" fuel p:lOl surge tank. 

The valve is interlodced with a pressure switch in the off 

gas header, variws line radiation rronitors, and a ge..,eral 

area radi.ation mcnitor. With the "auto�ual" switch 

in "auto" the valve will shut if any of t.� above instr..r.lents 

detect an ala:an condition. Placing the switch in 

manual shuts the valve. 

2.1.6.4 Polishinq unit ir.fluent isolation valve (01-V-PU6ll . n:e 

waste valve is located at the head of the polishi."lq unit 

influent line. The p.1tp0se cf the valve is to isolate tr.e 

unit if a caditioo eevelq:�s \oohlch may cause dar..age to eq>.lip:-ent 

or persamel. 

Tt-.e valve is a l's inch air cperated ball valve. �"'hen air is 

applied to the valve diaphragm, the valve opens ; and 

when the air presrure is rancved, the valve shuts. Air 

to the valve's diaphrac.JU is calt..""'lled by a sole."llid q;erated 

valve. 

Pa.!er to the solenoid valve is notnally C'altrolled by open an:i 

srut switches located m the pol.ishin:J unit control panel . 

Power to the soleroid can also be interrupted (cusin:} the "Waste 

valve to sl1Jt) by a pressure switch located on the unit 

influent line, a level s.ritch located in the dernineralizcr 
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fill.head, or a terr.perature switch located in the unit 

influent lir.e. 

If p:>lishi.� unit infll:er.t pressure increases aro.re a pre­

cetermir.ed level the pressure �itch opens. interruptin; 

power to the solenoid . A hi -hi level in t.ie demineralizer 

• .. ill also interrupt � to the solenoid, shutt.in; the 

\ooaSte valve. Influent ter.perature greater than 12SOF \oill 

cause tl'>.e valve to shit. Air to the W!Ste vah-e is supplied 

!'ran t.J.,e unit service air connection. 

2.1.6.5  :-1or.itorin; Ta."lks' Fill Isolation Valves 

11-.e fill isolation valves are designed to autanatically 

isolate the rrcnitoring tanks if the tanks are !il:ed al.c\-e 

a pre-set level. 

There are two independent valves, one far each tank. The 

valves are located m the influent line to e:sch tank. They 

are located m the influent lir.e to e:sch tank. They are lis 

inch solenoid operated ball valves. The actuators are interlocked 

wit.� the level in:iicators used at the rronitor tanks. 

Associated with the valve is an "auto/manual" 5'olitch and an 

"open/shit" switch. If the "auto,lrnanual" switch is in "auto" , 

the valve will srut m a high tank level. 'lhe valve can be 

cpened or stut mmually, using the 5'olitch, if the "auto/manual" 

swi. tch is in "auto" or "manual" p::tli tion. 
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'Ihe valves are locate:! near the mcnitorirq tanks in the Fuel 

Handlirq Bui.ldincJ M::del IO:m. The switches are I!Qlllte:i m an 

iniicatioo and cx:ntrol psnel loc:ate:i in the fuel pool. The 

valves are powered fran a UO volt 10 amp instturent and 

lighting panel. 

2.2 Instnrrents, Cl:lntrol, Alarms, w Protective Devices 

Th.."""U9ho.lt the SUl::rnel:ged Demineralization Systan, as wit.'l m:::st other 

fluid systens, are rrany instru:ents an:l detectors of various types 

\Jri.ch allow the cperator w rteni tor the per!ocnance of his equip:-ent. 

5cr:'e of these i.nstrunents not onlr provide in:llcation of a parazreter, 

rut alSt.. initiate autanatic devices designed to alert the operawr 

and/or alter systan operation in a manner as w prevent �.J.ip:lellt 

damage and/or perscnnel injury. 

��st major c:anp:ments thrcllght t.'le sys� are equippe:! \o'i.th pressure 

inst:rtrnents m the influent and effluent sides of the canp:ment. 'nle 

gages are provided w give the operator an accurate iniication of the 

per!cmnance of the CXItqXI'lent. In a few cases pressure s..i.tches are 

also prCITi.ded which act w shut dol..n systEm operation if an over 

pressure condition shoold occur. 

Differential pressure detectors are used t:hroogtout the systan, mainly 

on ventilate:! �ts and cx::rnp:�nents in � off gas header. 'Ihese 

detectors are use:1 by the operator to insure prcper air flo..�. 
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Flow detectors are lcx:ated at strategic fOints in the systan, where 

accurate control of the flow is essential for proper operation of the 

ccrrp:ments. The three major flow detec:tDrs used in the systan are 

lcx:ated oo the feed p.rnp discharge line, and one on the influent 

line to each of the tw::> zeolite trains. The efficiency of zeolite 

c!ecreases rapidly under excess flow conditions, therefore, accurate 

cootrol of the arro.mt of flow throogh the zeolite beds is necessary. 

Flow control is accarplished by the operator, using diaphragm 

oper.1ted throttle valves located on the pli!'P discharge line a.n:i oo 

t:.� influent line to each zeolite train. 

The system is equipped with t.en;lerat..1re detectors upstream of t:."le 

zeolite beds and upstream of the fOl.ishin:; unit. These elerrents i.nS'.n-e 

the operator that systen teTperature is low enough tD �revent 

dalrage to the resin beds . Temperature elerrents a.l."'! alsc- used in 

the off gas header to rronitcr the off gas air temperature. 

Protection against unexpected increases in radiation levels fran resin 

bed breakthrcugh or crud trap build up is pr011ided thraJgh the use 

of variaJS in line radiatioo rronitors and general area radiation 

monitors. All radiatioo monitors are equipped t..'ith alanns a.n:i rrost 

are des:U;ned tD initiate sare autanatic protective functioo. 

The level deteetDrs in this systan not only pmvide alaim and 

in:licatioo functioos but also initiate and control certain autanatic 

functioos designei to protect e:JUiprent and perSCl'U'lel. 



3 . 1  Off Gas System 

3 . 1 . 1  System Start-up 
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Prior to operating any p:>rtial of the sutrnerged Denineralization 

System, the Vent and Drain Systens c:arprise the Off Gas Systan 

I!'AlSt be operating. 

After a valve line up is perfonred and the 'IMI l.hi.t #2 Cootrol 

PDan has been notified, the 1000 cfm off gas . blOI<.& will be 

started. Flow will be es--..ablished tl'u:o.lgh t.l-)e co:q:onents 

\o'hich are ventilated by the off gas headers. to;ben sufficient 

flew through the heater has been verified, t.,c heater will be 

energized. nte flow through the SOS carq::onents will then be 

balanced to within specifications. Initially, fre:;uent ronitoring 

of the system's parameters will be performed to insure proper 

c:perat.i.al of tlle e:;uipren t. 

3 .1.2 System Operat1on 

turirq noonal c:peration, the off gas filtration u:ut has been 

designed to require little operator action. The unit should be 

pe:ri.od.i.cally checked to ensure that tentJeratures , f101<."'S and 

radiatim levels are within the normal ranges. 

Increasing differential pressure across the r� filter, 

charcoal filter , or the HEPA filters in an indication that the 

filters are retaining dirt and other airborne pa:rticul.ate. 
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'11lese cx:rrp:ments shcluld be replaced as required to insure 

t:lat flow thro.lgh the ventilatioo unit is maximized. 

The off gas :tcisture separator tank level should be ax:mitored 

pericxiically to insure the level ccntrol system is functioning 
properly. During initial CCinFOnent venting ( i.e. ventl.ng 

of the prefilter ard final filter) , or other operations 

during which large arrcunts of liquids are dtmt:>ed into the Vent 

and Drain System, rroist:ure separator tank level should be 

rronitored rrore frequently. 

3.1.  3 S�'Stan Sh.ltdc:-..n 

Tt.e p.J.rt:Ose of the Ventilation System is to ensure tl"�t all 

ventilated gases, fran the Subre.rged DEmineralization System 

car:pJT'.ents, is filtered ard rronitored for radiatim. Sl'nltd�n 

of the Off Gas System will preclude filtration a.J"'.d rronitoring 

of the air, and sl'x:lul.d not be perfotrned unless dictated by 

other casualty/operational CO'lSiderations. To secure the Off 

Gas System, secure the 9iG'J heaters, seal ard isolate all ventilated 

�nents, secure the off gas blcwer ard then place the system 

in a ncrmal stutdown line-up. 



3 • 2 Feed 'i'anJc Filling Operation 

3. 2.1 Fill Opera ticn Start Up 
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The feed tar.k filling q::eratim involves St6 E!G'riprent ard n-rr 

equipnent. 

Prior to �'Stan O{:&atl..""'F\, systan operators will be re:;ui.red 

to have in operat.ial the SDS Off Gas Systsn and the I.ealcage 

Cont:Ainrent Systsn. 

'Ihese � systEms  :rust be in operation at tl".e onset of 

and throuql"alt the duration of, the fill operatim. 

After systEm operators have canpleted the line up to fill the 

fee:i tanks, they will light off the Reactor Building t.aste 

p.mt) (\�-P-IAl , ard ccmrenc:e filling the feed tanks. 

Initially, all systen paraneters will be continuOJSly rrcnitore:i 

until prcper operatim of the systan has been verifie:i. 

3 . 2 . 2  Nor:rral Operation 

'Ihe fee:i tank fi.l.ling q::eraticn will be a batch fill process 

(the tanks will be fille:i, the water precessed, ard then the 

tanks refilled) . D.lring nox:ml fi.l.lirq operation, no water 

will be processed through the ranainder of the Suarerge:i 

Daninerallzatim Systsn. 
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Systan pu"areters will be pericxtically mcnitcred while 

filling the feed tanks. Filters will be replaced if 

instn:nents in:llcate they are loaded. Cha.z'qing cut a 

filter requires the filling operation to be secured. 

Pericxtic sampling will be perfome:i to provide an irdicatim of 

the approximate chanical content of the liquid stored in the 

tanks ,  and an indication of the perfonMnCe aro loading 

of the filters. 

A !ill COT?letic:n time calculated fran the fill rate aro 

volurre sl'x:uld be calculated as a back-up methc:xi of feEd tank 

level detenninaticn. 

3.2.3  Securing the Filling �ation 

\\'hen the feed tanks have been filled to the desired level, 

the operators will secure the Reactor Building waste �· 

3. 3 Processing the Filtered Water .. 

3. 3 . 1  Processing System Start Up 

At the cnset 3:1d t.�'lout: the duratioo of the processing, the 

SDS Off Gas System and leakage CcntairmEnt System will in 

operatial. Processing will be secured if either s� system 

has to be secured. 
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'1lle ion exchange vessels will be filled and vented prior to 

installatioo into the systsn. Line venting will be accat;llished 

oo initial systsn light off, and will not be repeated on 

subsEq.Jent light off. With all vessels installed in the 

systen, the operators will line up the systan for operation. 

The sul::rnersible feed p.:np will be starte::i after the sulr.erged 

ioo excharqe manifold, the pol.ishing unit and the rocnitor 

tar.ks are lined up for operation. 'nu:ottle valves will be 

adjusted to prcv!r.!e the prq:ler flew rates thrrugh the systan. 

\il"¥m the pollshi.z¥,; unit denin fills to the operat.i.nr:] level, 

a polishi.ng unit put;) will be started and placed in aut:anatic. 

Poli.shin:; unit danineralizer level \ot'ill be monitored closely 

until proper operaticn of the level control systsn is verified. 

M:lnitor tank level indicaticn will be checked frequently to 

verify expected increases. Inc:reases below expected levels 

c:wld indicate a systan leak or malfunctiaU.nq level instn..-rents. 

Pipin; �t the systen will be checked for gross leakage 

at system start ups, and durirq operatic:n. 

Systen samplin;J will be perfoone::l st.nr.tly after light off to 

verify expected unit D.F. • s. 
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cn:e the flew rate is established, the systsn f\mctioos 
-

alnost autaratically with little operator actiat. Instrurentatioo 

is provided en the systEm I!'Cilitorirq panel and at various locations 

t:hrc:uJhc:ut the systEm to monitor systEm paranw!terS. Operators 

will be re5f01'\Sible for insuring that proper systEm flow rates 

are maintained and auto ca1trols fw'lction properl;·. 

Peria:lic �ling (at various �le {X)ints) is perfoxmed to 

verify bOO per!omance and m::nitor expected bOO l.oadin3 . 

3. 3 .  3 Process 5ysten Shutdo..n 

\oJhen it has bee.'l detemli.ned by sar.p1ing tr.at a process 

dsn.ineralizer is loaded, the operator will SEC'.lt'e the feEd 

pull) and the polishi."lq unit J.:l.II'!'P• and flush the systan with 

demir.eralize:l \later. 

The first zeolite bOO in the train is then rercved, ard stored 

in storage racks in the "B" fuel pool. 'I'he ser::ord bOO in 

the series is rrr:JVe:! into the first position, and the third bErl 

is tT'OVed into the secad {X)sition. A new zeolite bOO J s  

installed in the third {X)sition. 

3 .  4 Special Evolutions 

3.4.1 Catioo Vessel Olan;e �t 

�placerent of a catioo vessel does not dictate securin:} 

the process evoluticn. When it is deteJ:mined a catial 

vessel needs to be replacEd, the stard by vessel is valved 
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into the systan. The spent vessel is then isolated. The 

vessel is then flushe:i and rem::lVed flmt the systen: it is 

stored and a new vessel is installed in its place. 

3 . 4 .2 Replacenent of a Polishirq Unit Oemineralizer 

Replacenent of this vessel requires the sb.ltda..n of the 

systan. After the systan is secured, the vessel will be 

flushe:i, dewltered, ranoved and replaced. 

3 . -t . J  Leakage Containnent Ion EKchan;er Vessel ��lacerent 

There are t-..o leakage contaiment ion el<chan<;}ers arranged 

in parallel in t.� syst"!'!l. Cne ioo exchanger is in service 

and the other is in starxi-by. h.en it is deter:nina:i that the 

in-service ioo exchanger !lUSt be replaced, the stand-by vessel 

is placEd in service ard the spent vessel is is:>lated. The 

starxi-by vessel is used in order to eliminate the need to secure 

the process evolution due to leakage cxmtair:rent vessel replacenent. 

3.4.4  Ventilation Filter Repl.acerent 

When a ventilation filter requires replacanent, the SUl:merged 

DEmineralization Systan will be sh.ttdown. After a suitable 

pericd, the Ventilaticn Systan will be sh.lt;dor..n and the filter 

replaced. 

3 .  5 El:nergereies 

3.5 .1  Loss of the SDS Off Gas Systan 

Ql loss of the SJS Off Gas Systs:n, the 50S will be sh.lt dawn ani systan 

canponents sealed •mtil the off gas systE!D is restored to service. thit I! 

Control Roan will then be notified, tmnecessary personnel evacuated, and 
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essential persoonel. will put en self contained breathing apparatus .  

3 . 5 . 2  Fire 

If a fire is detecte:i by a 500 operator or sny other personnel in 

the area, the Unit �2 Control Rcxm will imnediately be notif ie:i. 

The personnel in the area will then fight the fire (if possible) 

with available fire f.ight.in; equiprent. 

3. 5 .  3 ross of Electrical Power 

Ch a loss of systan electrical power, the SOS feei:i p..m1p will stop, 

ard the IX manifold influent valve sl'uts. 

A solenoid in the polishing unit punp air supply line will fail shut 

stopping the punps . At this point, the process operation is essentially 

sho.1t dawn, and the actions for loss of the Sil5 Off Gas Systan can be 
�lanented. 

3. 5. 4 Drc:pped Vessel in Pool 

SDS vessels will only be handled W'lden.ater so that if a vessel was 

drcpped, it \ooCUld occur Wlder..ater. If this were to happen, 

the operator 101ld notify Unit II Ccnt:rol P.ocrn, make an imnediate visual 

in5FE!Ct.ial of syst.sn canpc::nents for possible damage (systsn instrunentation 

will also be checked for indication of dC!IIIage) . If damage has occured 

to any system canponents, the operator will take corrective acticn 

if necessary. If no canpJN!llt damage has oc:cured, attanpts will be 

rrade to retrieve the vessel. 

3.5.5 A Dropped cask 

If a cask is dropped in the FUel Handling Buildin:], the SDS feed punp 

and pol.ishirq unit p.snp will be s�, the Fuel Han:Uing Buildinq 

will be sealed, and all unnecessary pe.rSOMel will be evacuate:i fran 
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the i\lel Han:ll.in:J Building. The Unit II Control Rcan and the Health 

Physics Department will be notifiei . 

3 . 5 . 6  Man in the "B" F\lel Pool 

If a rran falls into the "B" fuel pool processirq and equiprent 

harxiling will be st:oppe::i and every attanpt will be made to retrieve 

the rran fran the pool. Unit II Cmtrol Roan and the Health Physics 

Departrrent will be notifiej. 

4. 0 HAZ.\RDS AND PRECF\lJl'!CNS 

Since the system is handling radioactive liquids, all appropriate 

Health Physics safety precauti.als rrust be observed duri� operation 

and rrainter.anc:e. Urder no circlmlstances will liquid discharges be made 

to the envirorment witb:rut: autrorization fran the NRC .  

The SDS Off Gas Systan will process potentially contaninated air. As 

such, any operatial or maintenance associated with the systan sh:::rul.d fulJ y · 

incorporate apptUfidate Health Physics guidelines/rcquiranents. Any 

solid or liquid ventilati<Xl system waste IIIlSt t.e �led and cleared by 

Health Physics before release to the envirorment .  

Flushin;; connections are providei at various locations throughou: 

the system. !:lushin:] sOOuld be exercisei before rraintenance is 

perfotmed, as a treans of reducin; radiatim le'lels. 



,!'lJMP DETAILS 

Identifieation 

Noun Name 

Kanufaeturer 

Hodel No. 

Type 
Standard Material Desi�ation 

Rated Speed, rpm 

Rated Capacity, gpm 

Rated Total Dynamic Head, f t .  
Shutoff H�ad, ft. 

Design Pressure, Casing, PSIC 
Design Te=perature, °F 

Lubricant 

!'!OTOR DETAILS 

Manufacturer 

Type 

Enclosure 
Rated Horse Pover, HP 

Speed, rpca 

Lubricant/Coolant 

Power Requirements 

Power Source 
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SDS PUMPS 
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CN-P-lXOl 

Feed Pump 
Goulds Pump Ine. 

VlS 6ALC 

Submersible/Centrifugal 

Stainless Steel 

3500 rpca 

30 gpm 
240 ft.  

�ater 

Franklin 
Introduction 

Submersible 

5 HP 

3500 rpm 
Water Cooled 

460 volts, 3 phase 
60 liz, 5 , 9  al:lpS 

SDS PDP 6.\ 



PUMP DETAILS 

ldentlfic:ation 

Noun Name 

l14nufac:turer 

Model �o. 

Type 

Standard Material Designation 

R.ted Speed, rpm 

Rated Total Dynamic: Head, f t .  

Shutoff Head , f t .  

Design Pressure, Casing, PSIG 

Lubricant 

Power Source 

Rated Horse Power 

Optimum Operating Speed 
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tABL� 1 (Con t ' d .) 
SDS PUMPS 
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�-P-PU02A 4 CS-P-PU02B 

11 & 12 Polishing Unit 
Dewatering Pua�ps 

Wuren Rupp Co .  

Air Operated Double Diaphragm 

316 s s 

varies vith operating air pressure 

Greater than 200 f t .  

Greater than 200 f t .  

1 2 S  PSIG 

Lightweight oil 

100 pal Service Air 

varies vith air pressure 

varies with Discharge head 



PUMP IJETAILS 

Identification 

Noun Name 

Manufacturer 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed, rpo 

R.1ted Capacity 

Rated Total Dynamic Head, f t .  

Shutoff Hea d ,  f t .  

Design Pressure, Casing, f t .  

Design Temperature, 0r 

Lubricant 

HOTOR DETAILS 

Manufacturer 

Type 

Enclosure 

Rated Horse Power 

Rated Speed, rpm 

Lubricant/Coolant 

Power Requirements 

Power Source 
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TABLE l (Cont ' d .) 
SDS PUMPS 

Ni::V J.I:I.&.Ull J. 
l0/3/IJO 

SDS-P-lA & SDS-P-lB 

Monitor Tank Transfer Pumps 

Double mechanical seal - centrifugal 

SO CP� 

Water 



PIMP DETAILS 

Identification 

Noun Name 

Manufacturer 

Hodel No . 

Type 

Standard Material Designation 

Rated Speed 

Rated Capacity 

Rated Total Dynamic: Hea�. Ft . 

Design Temperature, or 

Lubricant 

MOTOR DETAILS 

Hanuf•c:turer 

Type 

Enc:loaure 

Rated Horae Power 

Speed 

Lubricant/Coolant 

Power Requirements 

Power Source 

(67) 

TABLE 1 (Cont ' d .) 

SDS PUMPS 

CS-P-VA04 

ReviAion 1 
10/3/80 

Offgas Bottom Pump 

Goulds Pumps Inc . 

00982 3870 

Sub111ersible 

400 series stainless steel 

3450 rpm 

30 gpm 

65 f t .  

lOOOf 

Water 

Franklin 

Submersible 

Submerged in oil 

One (1) RP 

3450 tV= 

011 

3 . 5  amos, 460 volts, 
3 Phase, 60 HZ 

51'S PDP-6A 



PUKP DETAILS 

Identification 

Noun Name 

Manufacturer 

Model No. 

Type 

Standard Kateri�l Designation 

Rated Speed, rpo 

Rated Capacity, cfm 

MOTOR DETAILS 

Manufacturer 

Type 

Enclosure 

Rated Horae Power 

Speed, rpCI 

Lubricant/Coolant 

Power Require=enta 

Power Source 

(68) 
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SDS PUMPS 

CN-E-VA05 

Offgas Blower 

Buffalo 

5£ 

Revi.sicn 1 
10/3/80 

Radial Flow Centrifugal Type "E" 

Sheet Steel 

3510 rpo 

1000 C:fCI 

Westingh>use 

K 

TUC 

s 

3510 

oil/air 

460 volts, 3 phase, 60 Hz 

SDS PtP-6A 



PUMP DETAILS 

Identification 

Noun Name 

Manufacturer 

Hodel No. 

Type 

Standard Material Designation 

Rated Speed, rpa 

Rated Capacity, gpm 

Rated Total Dynamic Head , ft . 

Shutoff Head, f t .  

Design Pressure, Casing, PSIC 

Design Temperature, °F 

Lubricant 

MOTOR DETAILS 

Kanufaet\!rer 

Type 

Encloaure 

Rated Horse Power, RP 

Speed, rpa 

Lubricant/Coolant 

Power Requirements 

Power Source 
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SDS PUMPS 
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Revision 1 
10/3/80 

Leakage Containment Syste= PUQp 

Coulds Pump ' s  Inc. 

3196 MT A-60 

Centrifugal 

316 s . s .  

1750 rpm 

120 gpa 

55 ft.  

43 ft.  

285 PSIC 

Water 

Westinghouse 

Type S 

TEFC 

3 RP 

1750 � 

oil/air 

460 volts 3 phase 60 Hz 

SDS PDP-6A 



Pump Details 

Pump Identification 

Noun Name 

Manufacture 

Hodel Number 

Type 

Standard Material 
Designation 

Rated Speed 

Rated Capacity CPM 

Stalling Pressure PSIC 

Design Temperature 
°

F 

Drive Unit 
Details 

Manufacture 

Type 

Speed pul/lllin 

Paver Requirements 
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Table 1 (Cont . )  

SDS Pumps 

SUI:Ip Pumps 

CN-P-n07 

Hi Rad Filter 
Manifold 
Sump Pump 

Gorman Rupp 

14925-001 

Lab Ocillating 

Hapalon 

3600 pul/min 

. 1 3  gpo 

34 . 6  

Ambien t (< 104) 

CN-P-SA08 

Hi Rad Filter 
Sa.c�ple Box 
Sucp Pump 

Harch 

212 

�letering 

Ryton-PPS 

3600 _rpm 

Revision 1 
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CS-P-RC09 

RCS Manifold 
Sump Pump 

Gorman Rupp 

11968-000 

Lab OcUlating 

Hapalon 

3600 pu:../min 

.S0-1000 cc/min. . 15 gpm 

160 psi 34.6  

Ambient(< 104) A.Cibient(<l04) 

Corman Rupp March Corman Rupp 

CoU-SUic:on Shaded Pole Coil-Silicon 
Retifier Ret i f •  n 
3600 3600 rpm 3600 

115 volt 115 volt 115 volt 
60 Hz 28 vatts 60 Hz 60 Hz 28 vatts 
• 35 AlllpS 1 . 6  AlllpS . 35 aops 
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FILTER VESSELS 
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PREFILTER/FINAL FILTER 

VESSEl. DETAILS 

Identification (Prefilter/final filter) CN-F-FL01/CS-F-FL02 

Number Installed 

Manufacturer CSSI 

Installation Vertical 

Outside Diameter/Height, f t .  in. 2 ft/4 ft 5� inch 

Shell Thickness 3/16 inch 

Shell Material Stainless Steel 

Design Pressure/Tecperature 

Volume 10 cubic feet 

Prefilter she 3/16" Roughing filter/125 micron cuno 

Final filter size 10 oicron cuno 
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TABLE: 3 

D�ISI:RALIZERS 

ZEOLITE D�IN VESSELS 

VESSEL DETAILS 

Ident 1f icat ion 

Number Installed 

Instalbt ion 

Outside Oiaceter/Height, f t .  in. 

Shell Thickness 

Shell !iaterial 

Design Pressure/Teaperature 

Volume 

CAT 10� VESSELS 

VESSEL DETAILS 

Identificat ion 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height, f t .  in. 

Shell Thickness 

Shell Material 

Design Presaure/Teaperature 

Volume 
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CN-K-LXOlA through CN-K-lXOlC 
CN-K-IX02A through CN-K-LX02C 

Six (6) 

Vertical 

2ft/4ft. 5� inch 

3/16 inch 

Stainless Steel 

150 PSI/200°F 

10 cubic feet 

CS-K-IXOJA/C�-K-IXOJB 

Tvo (2)  

CNSI 

Vertical 

2 ft/4 ft. 5� inch 

3/16 inch 

Stainless Steel 

150 PSI/200°F 

10 cubic feet 



(73)  

TABLE 3 (Cont ' d .) 

DDt I.NERAL t Z ERS 

:<evl.Sl.On 1 

10/3/�0 

LE.\Y.ACE r.0!-7Atm:-:T 10!1 EXCHA."CE VESSELS 

VESSEL DETAILS 

Identification 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height, ft.  in. 

Shell Thickness 

Shell Material 

Design Pressure/Tecperature 

Volume 

C�-Y.-LC04A/CN-K-LC04 

Tvo (2)  

CNSI 

Vertical 

2ft/4ft 51i inch 

3/16 inch 

Stainless Steel 

10 cubic feet 

POLISHI:.;c UNIT DDftSERALtZER 

YESSEL DETAILS 

Identification 

Number Installed 

Manufacturer 

Installation 

Outside Diameter/Height, f t .  in. 

Shell Thickness 

Shell Material 

Design Pressure, psi 

Volume 

lleight 

C�-K-PU0 5 

One (1) 

CNSI 

Vertical 

7 6"/79" 

3/16" 

Stainless Steel 

Atm.-,spheric 

195 cubic feet 

1850 lbs 



(74) 

TABLE 4 

':lASTE STORACE TA.�S 

Identif !cation 

�nufacturer 

Capacity - gallons 

Installation 

Outside Diameter/Height, f t . ,  in. 

Shell Material 

Shell Thickness, in. 
0 

Design Temperature , F 

Design Pressure, psig 

Corrosion allo��nce, in. 

Design CoJe 

Code Sta=p ���uired 

Revision 1 
10/3/80 

WDL-T-2A through 2D 

60, 000 gal (total) 

Horizontal 

Stainless Steel 

14 psig 

ASHE Section VIII  

Not Stamped 



(75) 

TA!L£ 5 

SDS MONITOR T��S 

Identification 

Manufacturer 

No. Installed 

Capacity - gallons 

Installation 

Outside Diameter/Height , ft . in .  

Shell Material 

Shell Thickness, in. 

Design Temperature °F 

Design Pressure, psig 

Corrosion Allowance, in. 

Design Code 

Code Sta=p Required 

Revisi.cn 1 
10/3/80 

SDS-T-lA & SDS-T-lB 

Buffalo Tank 

1\lo (2) 

12,000 gallon each 

Vertical 

8 ft. /36 ft . 

Stainless Steel 

3/16" 

acb. 

a�ospheric 

None 

ASM£ Sect.  X 

�£ Sect.  X 



(76) 

TABLE 6 

SDS OFFCAS SEPARATOR TANX 

Identification 

Manufacturer 

No. Inatalled 

Capacity - gallons 

Installation 

Outside Diameter/ Height, ft.  in. 

Shell Material 

Shell Thicknees, in. 

Design Tecperature °F 

Design Preesure, psig 

Corrosion Allowance, in. 
Design Code 

Code Stacp Required 

HYDRO Pressure 

Shipping weight 

Operating weight (full) 

�i..x\ 1 
10/3/80 

CN-T-VA02 -

APCO 
One (l) 

590 gallons 

Vertical 

36 in. / 10 f t .  

304 Stainless Steel 

3/16" 

100°F 

16 PSIG 

None 

ASH£ Sect VIII Div . l  

ASME Sect.VIII Div . l  

24 /SIG 

1200 lbs. 

3 7 , 600 lbs. 



GPU 

.!'!!��!. 

CH·PI·fUll 

a,-ra. ruu 

CH-PI-rwl 

C»-PI•fW4 

CII·P I·,WS 

CII·PI ·PW6 

Cll· r i · UU1 

CII·PI·IIIOI 

CHSI- -50$ . 
IHSTRUMEHT IHOEK 

21DO-J•OOI 
CNSI 

HUMBER 
- ---- · 

PI·Sl7·0l 

PI·UI·Ol 

n-511-0l 

Pl·Sll-:14 

� 

PI·Sl1-0S 

rt-�21-06 

PI·Sl 1·0' 

irt-\H-01 

OESCRIPliON 

---------------...lllU1U11a tiiiiUI!ld 
lall....,l ,,.,,.,,, 

a•u 
-''1'•' loflucol 

$4.111PI• rreaa"'L &  .. L--

fld ll1 u..JAf.lllCIIL 
�!�--···· 

.Jt.tUlULifUvmt 
!1!!�{L� 

PjnJl lUlu If ll!!t!IL- _ 

�!·��!� •••• 

P llln .. &:ll11tnL�tNJL...-
!!••• .... .... 

hal.J'-Ota.·beraa. __ 

�!:.!!.•!!!.!..1!1!_ ---- . 

-

-
-

Ll ..ll&aLltWL Wl.lwiL---
trlll!!a•·•· 

Revision 1 
10/3/80 

(77) 

NO. BY OAf£ REVISION 

...IL QL .l/.llJj '..Jnlll•l II lUll 
...L. .QL. 1/14/811 Add lllun• '"" Corrr<"tlone 

LOCATION 
·-----------· 
_filial: li&DI(gl� 

L•\l7·l·llo 

• .II& !a4 ruw ___ 

- Souillla...IA.I. -·- -

l.1Uct. Hullii.I..L.-
- --· 

L-�n-t-t" 
...fllitr ..n-11 11 o It __ 

----
L·�J-2-IIo" 
.!.!H•! �"'·� --

--- · - - ---
L•S21·7•1 .. " 

111 hd rutu .. 
�!-P.I• .. lo• - -

fu4 r"'""L lt.uaUuld .. 
-- - - -
L·S21·18·llo" 

- --· 

..J..L.U.uUfolol_ --... 

-·"-'"· ..  

DRAWING INST'O 
REf. �SI FIE� ----- - --�---

S1111 
• 

-5002 
Ulll r 

sou 
�27P • 

A-�001 
UIP P 

�009 
�2/D • 

A·}OOt 
S21FI , 

�!109 
SUD • 

A-�2 

,2111 p 
� 

S2111 • 
A-�001 

SlJD T 
sou 

• 

S%10 
-�1101 

\l11J 
A·\001 • 

JOe NO: 2300 
BY: 

, 
. " · . ' . . -. � !'·�· • .....( SHEET 

APPROVED _-L OFU_ 
DATE: o/�/Kt:J. 

VENDOR P.O. tO RANGf,/KTPOINT (MODEL) - SPEC ·-----�--------· ----------- --
A1hcrufr JQL=.llill 
tuJqs) ll!i-511-J-01 o-uo n1 
Aahcruft �Ill=.!!!!-• ---
(ll195) bS•U1·J-H G-160 PSI 

Aohcrofr SOl· ll911 

02/95) os- S77-J-111 P-160 PSI 

Ather ole 
)Ol=lJ!1L__ 

(1219S) 05·527-01 0-160 "'' 
Aahcrnrt SOl:.llUL--. 
(12195) 

IJS·UZ·J-01 G-1611 ,�, 

Aohcrort SOI·U911 
11219�) OS·Sl1·J·)S D-lt.O PSI 

)Ol·ll21t. __ .. 
b�rolt 
(Ill 'IS) DS-�11-J-01 D-11>11 PSI 

Aahcroh 
(J219S) ,m,Jl1lll-

llli-�11-J-01 G-160 PSI 



GPU 

.!'!!�'!!!. 

CII·PI· II09 

CII•PI-1110 

OI·PI·llll 

CI!·PI·I·Il 

OI·PI·Illl 

c:M·PI-1114 

lcw-Pt-llfl\ 

CII·PI-UI6 

CNSI--§DS 
. 

INSTRUMUU IH�! 
71� ·1-001 

CNSI 
NUMBER ------

PI-�27-0'IA 

Pl-�27-091 

PI•S21·09C 

PI·Sl7-IOA 

-
PI-Sll-101 

Pl-527-tlOC 

-\11-11 

'1-527-12 

OESCRIPTICiN 
�--------------
_ tula U II "A" 

II f luent Pueoure &•&• 

IIIlO 11 11 "I" 
Iff luont rc ..... ,! .l."l!...-.-

!r•h• I I  II "C" 
Iff h•ent Preeeure 

.. ,. 
T!!ln 12 II "A" 
!ff luanl Pr11aure ·---

.... 
!•'!.Ill U II "I" 

If I �!!!t !!!.!!"'" 
&•A• 

Tnlll U Ill "'" 
J!! llu.nt Pruoure 

.... 
C.UOA.. Ef llu.c:a& 

-

- --· 

- ----
r!.!!!!!!.!..l!l!.. ____ • _ 

II �!!��!l!.!.!!!..--
, ........ .. ,. -

Rcvisim 1 
10/3/80 

(78) 

NO. BY DATE REVISION 

-'L. cu._ lLlW -�DUJ•l IIIWI 
_L jaL OLULB --Addli.IQDI 111d ,U,EICIIQII 

LOCATION 
·-----------· 

.....u...ti&AJ.llll..t 

L•n7-SS-'t." 

.IJ..JMil1h•111---
-- --

.UJ-�A.-1." 
II ""nlfold - · 

·-- -
L·527•l6-l" 

!! �f!!l'!_l<!_ _ -· - · · ·  

--- - -----
t.· )ll - Sll·\" 

. lll Kanll\!ld _ __ 

-- - -- . · - -- -

L·\21-�9-lo." 
II �nlfl_>l4 ·--- _ 

--· -
L-UJ-2'1-l" 

- ·  - - · 

ll.�l fohl _ _ - · __ 

- ·- .. ___ -----

L-517-n-1" 

l!.J!!nH"��-· ·----

-
L•Sl7·4S·I" 

DRAWING INST'O 
ne:F. 

�..!.!'!.'! ------

)2111 • 
A·SOOI 

Sl71l • 
A·\1101 

Sl711 • 
A·�OOI 

U7D • 
A-�001 

SUD a 
A· SilO! 

U7D • 
A-\001 

SUD • 
A•\1101 

\210 • 
A-5001 

JOO HO: 1300 
BY: ' . ·./7- • 

SHEET �; · 
APPROVt:n· ..c: or; 28' ./ ...1.. Of ..H.. 
DATE: s-/:>-;/8"0 

VENDOR P.O NO. RANClf,lfie TPOINT IMOOEL) -·SPEC.-·-----�--------· -------------
Aahcrult -lOW l! II 
(lli9SI 

IIS-�l7·J·OI 6-160 PSI 

Aohctoll '1411-JJtll 
(U19S) IIS•U7-J·01 6-!60 PSI 

Aohcrolt �QI-Jllll 
(UI9S) 

os-sn-J-OI 6-li>O PSI 

A•hcrolt �!!I:J.!91B 
( lli9S) 

DS-Sli·J·01 6-160 PSI 

Aahcroh \lllulilL--. 
(121951 II�-S27-J-01 0.._160 1'$1 

A•hcrah \Ohlltll___ 
(11195) 

os-sn-1-n1 n.. u.n P�r 
Aehcrnlt �ObJJ!l� 
(12195) 

D5-U1•J·DI 0·160 PSI 

Aohcrol t �fll:Jlll.l ___ 
(12195) 

DS-527-J·Ol 6-160 PSI 



GPU 
HUMBER -----· 

rliii·PI -LCJ 1 

CII•PI•LCI8 

CII·PI•U:I9 

Cll·tl·fti2D 

CII•PI• "'21 

CII·PS•I'IJ21 

I OI• I'AH- "'21 

CN•PI•PII22 

Revision 1 
10/3/80 

(79) 

CHSI--§OS � BY DATE REVISION 
. QL �(11/8 I nit Ia I l•eut 

INSTRUMENT IHOEX 
lloo-J-oot 

CHSI 
HUMBER -----· 

••·"'-" 

Pl·521·l4A 

Pl•52l·UI 

Pl-1 

-

Pl-8 

r5-l 

PAH·I 

PI•ID 

OESCRIPTICH !---------------
..!:<!!!!.&• Coate 1-..nt 
� Ol11Char1• 
Pruoure 1•1• 
Leoua• £l!!!�•l-nt 

Ill "A" CUlurnL _ ___ _ 

......... .... 

I Cllllll a taa&al Daall: 
Ill "I" Clf IIMat 
rruaure 1•1• 
.!!?H•hlna Unit 

IDUU&AUUIW(I 
•••• 

folllblll IIDU 
rtttn Wl.li.Cnt 

Preeeure a•a• 

P.!!t lf!!�na UoH Plhn 
ll.!!!u,nt ruaavr• 
Switch 

---

r11UthJAL.IIIl1t llilt.: __ 

]a I lu•n� P(!llure .!!!&!> -

Ala,.. 
l'ull•hfna UaiU!llsl.-
Iff lu•nt ,, .. ..,, . 

, .•. 

_.L QL 8LI.M!; - Add I tiona ID.S Corne t iona 

l leu � 91161� 'lrtoo' ll .... 

LOCATION 
DRAWING IHST'D 

REF. ���1!'-! ·-----------· ------

5270 • 
I.-5Z1-6i-l" A•!IOOI 

5110 • �J-69-I't" --- - A·5DOI 

5110 
-\17-7�11." A·\001 

l'!!!!.!.hJ.!!A J!..nJt _ _ _ _ _  

SUd --- -·- JU· IDI • 

rallab.l II& J1o1� 
��·" -· - ---- • 

146-IDI 

Pnll•loff!A !IIJIL __ . 

Sk.JL_ ___ ·--- - · - • 
146-101 

PQUthla& Uall. ____ 

C'!n�r"l! P•nul -·-- 141>-)110 
1'1•-101 • 

hiU.bJ..II&.Unlt  ____ _ 
Sklol 

IU·IDI • 

J08 HO. 2300 
BY: 'l' .• t � "�....-7 
APPROVE Z 
DATE: o-/;;�, Ji'o 

SHEET 
...l.. or .n.. 

VEHOOR P.O. In RAHGty't£1POINT CMGDELt -SPEC.-·-----�--------· -------------

Aahcroh __.llll-Jl!ll 
(1%195) 

115-527•J•D2 0.60 PSI 

Aohcrolt �Ql�a.__ 
( U79S) IJS·U1-J·02 C>-60 PSI 

Aohcrolt 1111-}127! (12195) 
DS-5H•J•D2 0.60 PSI 

Aahcrolt 
(10095) MA 

MA 0.160 PSI 

Aahcrolt _ _!!A_.__, 
110095) 

MA 0.60 PSI 

Kercold NA ·-

NA ao-no 1'51 

SJ I••n l• IIA-- --( )01 51) 
Hl 4' PSIC 

A•hc�oft 116 
( 1 0095) MA o-6n rst 



- -------�--���------------�------------------�--------��--���------------------���--� 

CNS I - - SDS 

IHSTRUME�j' iNDEX 
Hoo-.J-ool 

GPU CNSI 

:��'!!!. -':!��!. OESCRIPTI(iN 
---------------

rattabtaa llnlt ,, lt er 
61.: flu:a• !, ..... [. 

lcti-PI-"In ,.,_, , .... 
filltblpa UpJ\...f\Giu 
S<�ettoa rr ..... u -- ---I f'II-·1-I'IIU ,._,. .... 
P!!lJihlnL!!Dll__ ____ 

��!!uent Preuure 
CII-PI·PUH Pl·l ... 

�lltiUn&.Jia t t 
. 

SerYice Air Pr•••ure . 
lf'II-Pl-PIJH• ,,._, ..... 

Pollabln1 Unit 
- S.r.! Ice V.ter 

CII•PI•PU21 PI•S t'r•eeure a•a• 

juCl.C:..e Reeder Lnflucgl 

PSil/1'911 rre11ur-• •••• •dU.bJil....-
CI·PI•YA21 ••-nt-u l!wltrh HI-HI 

IIJ.Jl!.!...li!U'I.L!!!lli!_nt ___ 

r•!li!!U .... !U t!!..AI..!rt_ ----
1N-UM-V.l7R I PAH-�7f-IR 

-· 

Revision 1 
L0/3/80 

(80) 

MO. BY DATE REVISION 

..JL IJL pm�t ln.U Ill 111111 
-·- QL �/14/1!� . Allllltii!UI IDII I:IIUIUIIIDI 
' lnt 1/llo/� S.Otrnlnl Ad�trlun• 

lOCATION DnA WING INST'O 
REF. 

�.!�1!,� �-----------· ------

Polleblp .. llnlt 
Skid Hl>-101 • 

fal.lohlru! ValL. __ 

��- --- --· - 14&-101 • 

PlllJthln&JiniL. ---

SUd - ------ 141>·101 • 

fl!.lllhii!& JinJL - --
SUd 141.-101 • -----------

raJ..hhJa& UA1L- __ 

SUL )46-101 • - - ---

- - -·- -- HID 
lt-�27-ll-10;-- ---

A-S� 

t�!C!A�·J ___ -- _ 

(AI!!• Pane I t_ ---- H10· 
t��! 

-------

JOG NO; noo 
BY: , • ' ·  , · �. L SHEET . .. ' -� 
APPROVED� :..u·_/ -i. Of' �  
bATE: D" / � /J?t:-, 

VENDOR P.O. NO RANGf,/f;E TPO!iff (MODEL )  -sPtc.-�-----�--------· -------------

ICA 
hloc:roh 
(11109SI HA G-10 PSI 

A•bcr"h IIA 

(11109$) 
HA 10" Ma·U uh 

Aahtr"f t HA (1009S) 
HA G-l(o', PSI 

Aohunfl HA 
(10095) 

ICA G-160 PSI 

Aabcroh HA (1009$) . 

HA G-160 PSI 

DvJ•r }!!I ·UI17 (Tripe CII·Y·IU4) 

(lOU) 
DS·SU•J•06 o-n" u,o 

IOOOJ> 
(12·100)) 5QJ.:.U!!,!.._ 

f'!I·S17-.J·ll 5M Hz0 

' ·· 



QPU 
.!'.!!��!!. 

01-PI·YA29 

CII·PI-VAlD 

CN•PSII·rt/U 

CII·PAII•FIIll 

lru_.,. ro,. 

:Jt·PI·S.\14 

CHS!--SDS 
l«l. BY DATE 

Revision 1 
10/3/80 

(81) 

REVISION 
. t2-1£!1_ �ntll• _lalUIUnu• .)tiSTHUMENT !HOE! 

7100 -I-OIII 
CNSI 

HUMB£R 
-----· 

PI·5Z1·16 

Pl-521-17 

-
PS•l 

• ••-•n •• 

Pl-511-%6 

DESCRIPTION �--------------
--

..QII CA• llc"Mc Suet hte 
Preaaure a•A• -----
Oft CO.e llowr DIK""rae 

!re011ure 1•1• 

fgl.UIWia.- Unh PUlbull..--
Pr"l!'flUYI1CIL._ --

t!!Utlt!.'ILllll l1..Ull.btfll __ 
fe&nuu Hhb A lata __ _ 

�CI'IIYIIll&...lii!Nla.t.J11114tL... 

�!!!!':'�"" -
c. UvJL.lll .llllllcJIL--.-

!•el• Crl lr!lln ''!!!!!'-•--
.... 

_L. a �Llill! Add i t ion• aad Corr•ctlona 
2 Cit 9/21>/1'. S.t.,...lnt Addlt loua 

lOCATION DRAWING IHST'D 
REF. CNSI fiE� �-----------· ------"'--�---

-----
-------- - 5270 

• 

1.-527-ll-10" _A-\110' 

• 
5210 

r_.\71-11-tn� ... �nru. 
-----

I..Uall11111 Ual&.--- -
l4fo-101 rlllbull - - ·---- l4fo-JOO • 

Po!.l.!_hln_a_!ln.!! •• _ -·- )4(>-)01 
c���!.�•n•! __ ___ )46-)00 • 

llltuud I.Atc...SAapla_. 

���- · - - 5110 ---- • A-�006 

I.IIULacdiat• 54"111& . 
la.L..- SliD • 

. ·-�006 

J08 NO: 2lOO 
(, .• ·/. :: { � ",./"/ / SHEET BY: j' � , 

�-'2:!5.-� ....L Of' .n_ APPROVED·-
DATE: �/,;t:>../r� 

VENDOR P.O. No. RANGE,Ii;ETPOINT (MODEll -SPEc:-t------�--------· -------------
- . -

$01-lll$1 
A@&d 5Z1·Y·SOOI o-n• H,O 

SDI•Jl7S2 
. .... 

\17-'f-\nnt O·U" K 0 

"" -
HA 45 PSIC 

"" 

"" 4\ P(IC 
A•hcroft 
( I  DOOr A) 

SOI·.l17.1_11 ___ _  

DS•S11·J-10 G-160 PSI 

'tli&nH )Ql.Ul?ZO 
I os-ur-J-to G-1&0 ,51 



CNSI--§ru! 

IHSIBUMEHT !HQEX 
l}I)(I-J-001 

GPU CNSI DESCRIPTION 
:.:!��!!.. HUMBER ------�--------------

Iu!a U II "S." :iURII 
C7lh>dU PUttuft flit 

CM-PI-s.t.H PI-S21·U 

Tr•l• I I  II "A" S..J!It 
crllnder Prtteur •_l.!.l! ___ 

�101-PI -U lt. IPJ-n7-'n 
T!!!!!.JUI "!" Sue!t 
c:, 1 J.nd.u...!UAA�K ....... 

CII-PI-SAl1 PI-Sll-21 

rrtJo l� II "6" �!IRII 
C:,li.DduJntiiiU uatt. ___ 

CII-PI-SAl8 'r1-s·n-21 
rr!lli\...!L!L'•" 

� SADf1!.�llnder Pre .. ure 
Cll-rl 5419 1'1-521-24 ... 

frtii\JL IX"C� SttPl• 
'7!!!!.'!!!....!!� 1.!'1\! - -

t:M-PI SA40 Pl-521-12 
�ll9.11.lLln!J!!JDL----

•ul�Jrula.llfl""f'--
01-PI-SA41 'I-SH-U_ u ... 

Ill !d ... l.ull.�--
t'!•••ur• A•!• 

.CM·PI-So\U ! PI-S17-19 

Revision 1 
10/)/80 

(82) 

NO. BV DATE REVISIOH 

-'L CIL illUJ lalllll ...... 
-L QL I!L!ill ..M!lllJ.gnt tn4 Corrrclloot 

lOCATION 
·-----------· 

.lll1Uacl1la�a__ .... 
lntt.-dl•tt• 5upl• .... 
l'lter-.II!!!. �•.!Pl!L- . 

Ia I 

lottl�AIL�. 
lk!L__ _ _____ 

1n"r....tlH� �Pit_ 
loll __ -- ------

lnterae.l 1t\r . •  _ _  -
s��P.!!. !<>� - __ _  ,._ 

l rtlrr-t41t" ----
S'!'p1• -�• 

U1..la4 rc...s _____ 

��!! �------

on AWING INST'D 
REF. �.! !1!'-.2 ------

5210 
4-5006 • 

sno • 
A•WDI> 

5110 • 
A-�006 

Sl10 • 
A-5006 

SUD • 
A·�IIOI> 

U10 • 
A·�II06 

SUD • 
·-�006 

SliD T • 50111 

JOb NO: 2300 
av: i' 1·:.  
APPROVEn' 

/. .  /. t'- c , : • .-/. StiEET 
_._ Of l.!_  -

DATE: ...r-/ ::;:l..9. � 'l'� 
VENDOR P.O.HO. RANGE,.I1;£TPOINT (MODEL) -sf>[ c.-·-----�--------· -------------

Aehcrort ..jlll.:ll!ll 
(lDOOrA) 

DS•Sl1-J-10 Q-160 PSI 
Aehcrolt lOl:ll!ll__ 
(IOOOTA) 

IIS-521-J-10 D-160 PSI 

Aohcrort 501-ll971 
(l!IOOTA) 

DS•521•J·IO D-160 PSI 

hhcrnrt 
SIU.�.lUZI 

( IOOOfA) IIS-�11-J-ID 11-11\D P�' 

Aohcroft SQ1-H2ZII 
( I  DOOr AI ns-.su-J-10 D-160 PSI 

A•hcrolt 501-Jl811---
(lllOOrA) . 

11S-\21•J-!O G-I�O rst 

A•hcroft SOl·illll___ 
( !OOOfAI ns-sn-J-to 1!-160 PSI 

1nm�t SOI-)19711 
DS-U7-J-JS D-160 tSI 



GPU 
HUMBER -----· 

at-rl-�4) 

at·PI·Illl44 

01-rr.-1101 

. 
at·rl/ 
PIU·IXDl 

Ol•fG-I!!Ol 

Cll•r!:-JXOJ 

Ol·rt/ 
llll_-_llQ.l 

CH•PP.•U04 

CNSI--S� . 
ltiSTRU¥ENI INO!iX 

CNSI 
HUMBER ------

Pl-527-lO 

Pl·\21-11 
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-· 
In Line ladlatlon 
Indicator /Tran- I thr 

lL IIenUalUU lYcnt __ 

lo Llna boil at lon.J!.!_ __ _  

Switch 
1\.ll4n1I21LI!U!w�L__ 
JA..Liy led!et tgp HI 

Alar a 

NO. BY 

f--L � 
_,_ £!!_ 

2 01 

DATE 

�.lill! 
IJ/14[.! 
9/16/& 

Revision 1 
10/3/80 

(9R) 

REVISION 

lnlULL...I.Aa 
AddU too• •od Correct tOPe 

Supolnt Adollt I on• 

LOCATION OOAWIHG INST'D 

·-----------· 
IQU a( l!tlt:.l 

Ml:.LfJDcL ___ 
u....:a.r-1 

--· 

lllt:..Lltr\1.1 
U�aKP•t 

IJiflllt.J �1\l fJl.IL -· 

_j)l\___ 
L-HI·U-1" 

1!!!'-L ••"! I 
U�UIP•I 

·- ---

all'-! Panf'l 
---- ·· -

[[..('.al(f-1 . -----

Ntr=Ll•ncl 
��;CUI�· I __ ---

tti:M=AUL -----

REF. 
�.!�'!� ------

)27D • 
A-)001 

S270 • 
A·SOO! 

SZIO " 
A-5001 

5210 • 
P-SOI4 

5Z1D • 
•-sou 

H1P " 
r-�014 

5210 • 
r-sot4 

5110 • r-5014 

JOB HO: 2JOO 
BY: l SHEET . .. ,. I • · --
APPROVEI)C:::::'".). r2'. 22 Of' lL  
DATE! ..:r-/a.Bo-/.3 i'.O 

VENDOR P.O. NO. RANGE/.>fTPOINT (MODEL. -SPEC" �--.. --�--------· -------------
[bar tine .....l!ll= J4 161 (DAI•4) 

DS·H1·J·42 N/A 

fborl lne 
ca:I-H lDI-Ul(,A 

OS·Sll·J·U 1·10 000 ar/hr 

Aud lb!e AI••• at 
.5lll-lU6A CN·M·ASU 

fbsrlln• a��s 1 1-au 115-527-J-U S •r/hr 

� SOI-l4l14 
(11·210-IIHC) 

05-521-J-)IJ HIA 

Aaton )!ll.=llm 
(20�) OS-527-J·)I MIA 

H•ch. Sl!!·14l74 
Tronlca 
(12�4) L>S·5l1•J•J9 I().IH coo, 
HKh. 

Tronlca SOI-;l§l!� 
cu�•> OS-521-J-)9 6000 cpa 

"" Audlbl" Alara at 
IIA CN·IA·ASI S  

"" 



CNSI--SOS 
. 

IHSif!UMENT !NOElS 
llOG-.J-001 

OPU CHSI DESCRIPTION ,!f,!!��!!. NUMBER 
-----· ---------------Leauaa Contalracnt 

J.Jatca lpflucot ladlattpo 
IC11-U:-LCOS u:-su-u 1!1-•at 

..H�tau-..c.o• 
s,.,_ lailneal ladi.&U.oA-

I rw.IY.t rn' n-su-u Olorrlai<Utor 
Lri�A�LD.�ot 

h.Jle lnU!!IOL!H.Uillln-
Cli·UT·LCOS a1r.,.,, • ., lnd lutorl_rran-luer 

. l.r4 Ull.J:II.o& a1DHJ11. 
bllt:ll. Jnl.liiUL.lUJlUQil--

Cli-RSII·LCOS '•sK-527-ll II' Swltrh 
1Ae .......... CAG&1J-..al 

. Sytt�_lq( �rnl.!IJJI�JQQ___ 
CII·IAII·LCO� MH-U7·ll Al1ra HI 

�I! Ca• Helder lgflyenc 
latdlatlon Elnont 

CN·I!•YA06 IP-�11-IA 
�ff C•• Hoader IDfluent 
.. dl•t I on lndlcuor/ 

CN·IIT·YA06 UT-121·18 Tron•lttrr 
orr f!u lle•dwr lnfl!!.!_n_t __ 

I.!!U.e I.J.I!A.Jl.l.Jl!JU.h • tii·RSH•VA06 l5H·SZ1·11 

Revision 1 
10/3/80 

(99) 

NO. BY DATE REVISION 
0 CH '![21/!! Initial •••u• :_� I Cll 1/14/8 Addlt lonl 1nd Correction• 1- -- --- -
t 01 9/26/8 St'l point Adell r lono 

LOCATION DRAWING INST'D 
REF. 

�.!�'!"! ·-----------· ------
)210 

A·$001 
L-521-6\-l� 
W-1 rand 

.a..clltf-1 SUP 
P·SOI4 

Nit·& raad 
\270 n�c-1 P·SOU 

W:J.Jaod 
�.=.L-. S270 

P·Sill4 

CI·U.·ASU 
S21P - - ·- - - - P-SOI4 

_ ...... __ .., _ __ _  

5270 

;.:-m:;,_-;-;;:;-· -- A•S004 

IISt:I • .I�>DaL---
���:! -- S27P 

J•SOOJ 

� L '��1 __ ----
CC=CJI!P·I S21D 

-'IV't' 

JOB NO: 1300 
. SHEET BY: / 'I. . ,  • •'. . ' . . . ..  "' ..!!... OF 1!.... APPROVEy: / 

DATE: �/t52f9..� � 
VENDOR P.O. NO. RANG�TPOINT (MODELl SPEC:'"" �-----�--------· -------------

T04 "''-'"'' 
(N·210·8NC) DS·S21·J·lB HIA 

SOI-14114 
A a ton 
(lOS) PS•S27-.J-)8 H/A . I Hcch. 

Tronlc• ...5.01-lUl' 
(l1S4) 

ns-sn-J-19 IG-IH COl 
H.ch. �1-14174 

Tronlce 
(1254.) DS·H1•J•l9 6000 cp1 

Audll>le Alna •t 
IIA CN·AA·ASIS 

IIA 6000 cp• 

tb.rt lne 591 :1416§ 
(llAI·I)  IIS·577•J·U IIA 

l!.ber l ine )OJ:HlM 
(r:cl-1) 

PS-521·1·42 01·100 •r/hr 

F.berl ln• �llJ-}4)§11 
(0:1•1)  

n�-oz. -•2 1.1  ar/hr 



OPU 
NUMBER -----· 

CII•IIAN·VAO 

�_CI-_ll:-1'1107 

CM·IY-1'1101 

CN•IIT/ 
I�M-PMO: 

I C..-UII·PWO, 

CII-U:-'"08 

CN·IY-'"01 

C!I·RIT/ 
1511·'"011 

�NSI--� 

lt§TRIJMiiHI INQQ. 

UOG-J..()OI 
CHSI 

NUMBER ------

IAII·SU-18 

11!:-\17-IM, 

IY-\27-1091 

liT/ISM 
IOU 

. 
l.UI-\17-IMJ 

at:-)27·1� 

n-s21-1o9� 

liT/ISH 
Sll-1�1 

DESCRIPTION 
---------------

�l(l lin UEdU lnllurJU......_ 
ladlot12!l !!I !l!£!!1 

_ .. .At't Zsql he I&I.Ja Uf Inept 
lo41otlon El ... al ---

�A"�ll��UI!t!ll -
l.odlu tun Dlecr t.lnoiiC>r - ----·-- ---

"A."....ZCJ�Ut.&_ .k4a...ZIU&w>.1_ 
�!a!.!.'!!' ��L --
Tran .. t ttor/Svttch 

�o\" ��lllL..Id.L lliliiJJIL-
l.o41•t lun Alar• HI --

"&" Z.oltte INa £frlu�nt 
... u.tton u...,nt 

_"a" b21Ut kdt Elf!'Wit.. _ 
lad Ia lion Dlocr lalMlor - -

�c.. 'till 11 L.JicfL£llluCIIL-

lo4I!U!!II lll!IIHlorl 
Tran•lttor/Svltch 

Revision 1 
10/3/80 
( 100) 

NO. IIY DAfE REVISION 

_Q_ 1Altlal laau• I� mm I -- A4dlt lgpe end Cgrrrcltq\&...__ 
l 01 /26/IJIJ S..tpulnt AJol l t  11'118 

LOCATION 
�-----------· 

.£!l:I.L::AUL-___ 

-- ---

-\11-9'>-\" 
M•�.l .fnc.J ----
1!��---

llle.:J lanai ----
!��·-! _ __  -

Cll:-IA ·ASU - -- -

-- ·--- - - -

--- - - · -----

----------

I .'I.U.QL .. 
ltM�::.Lf4od 
!!_..ct��.!:.L-. ---

�� luc.l.._ ---
,.U::Qllt-1 

DRAWING 
REF. ------

H1U 
·-�0011 

�210 
P•S009 

)210 
r-soa4 

\110 
P·SOI4 

HID 
P-�014 

Sl10 
r-soo9 

)270 
P·W14 

SliD 
r-�nt4 

INST'O 
CHSI Fl�� �--�--

J08 NO: 2300 
BY: • •  I • , I. •/ • .  ( � �·.,-:;;?�' SHEET . 
APPAOVE"' -- �---< - � Of .!!... 
DATE: S:fl...:l.�"C> 

VENDOR P.O. NO RAHOf,AETI'OtNT (MODEL t --sPEC.-·-----·--------· -------------
Audible Alar• at 

"" __ & CM·ItA-ASI S  

NA 

TCII WI·1U14 
N-liO·INC) DS•U1-J•ll NA 

A a ton )01-14)14 
(20\) DS•\lJ•J-18 NA 
H•ch. 

Tronlca �Ol::JUlt 
( 11)4) 16 full Scale hna•• 

DS-\ll-1-)9 10.111 rn• 

A...tlbl• Alano at 
NA !CA CN-ItA-ASU 

' • 10� �,. NA 

TCII )OJ - 14)74 
(N-110-IIIC) 

PS·\21-J-ll IIA 

A aloft )Ql:lill!.__ 
(10\) 0$-\l 1-J-'" !I.a. 

"och. �OL-lUU. Tronlca 9 • 104 cpa 
(12\41 !t�·� .. �··· ..... u 

DS-U1-J•lt 



CNSI --SDS 
HQ BY DATE 

Revision 1 
10/3/80 

(101) 

REVISION J08 NO: llOO 

OPU CNSI DESCRIPTION LOCATION DRAWING INST'D VENDOR P.O. NO: 

SHEET 

NUMBER HUMII(R fiEF. CHSI fl�� (MODEl)  -SPE�-••••••••••••�•••••••••••••••••••••••••••••••••••·�--�-----�---••••••••••••••••••• 

Cli•IIAH•PH08 

c•-IE·PH09 

lr.w -n-PH09 

Cli·IIT/ 
ISII·PH09 

CII•IIIT/ lstr-PMin 

IIAH· Ul-1 09 

IE·527·109C 

IY-�27-109C 

IIT/ISIJ-
527-109C 

�IT/lSI! 
\11- IIJ 

..... .Ze:al Ill lall &ll lu.c:at CK:I&·ASU 
ledleclon AI••• HI 

_"£" Z!i!lltw hd'..llLlunL- ---
ledi&Cioa ��-!�'·- ---- -- --

_,,_ .... _ .... 

_"k::_Z�UlL.hlll EUlllc.ar. _ llltP.:J. laud 
la.llallon Dlacrlalnator lE�RH,-1 -------

"C" Z.o1 lla I..S• El r luenc IMP· I -
..!!!ll!Uom_IMIUli.fl ___ _ U�II.IIt·l --
Trea•ltt•r/Svlh·h 

"10:: ZW!U.k!II .ZCUIWlL_ QHIA.·ASU .•. -- -- -

.. dleeloq Alera Ill 

..E���- !!!.!!'!!!'L _ lt\I'· L!'�r•!! ____ _ _  _ 

l!adlat1on Ul•crlahYIOr u-r.JIHP-1 

Catl.wl.�IW!A1-- -­

h!UAUIIA..JIIIllia.utl./ __ 

Tro '" ,.....,,, 

1!11·1 , .--1.. 
..I.LQW!'-J-----

S21D 
r-sot4 

U7D 
P-5009 

SUD 
r-5014 

521:1 
P-)014 

SZ7D 
r-5ot4 

5210 
P·S009 

S27D 
P-SOI4 

A•ton 
(lOS) 

llec:h. 
Tronlta 
(125�1 

TCH 
H•iiO•IINC:) 

A elan 
(205) 

Kech, 
Tronln 
(UH) 

SOI·H lu;Z.:r.! __ 

DS·S2l·J·l8 

• .::.50.;;.;1:....·..:cl.;.U:..:7....;4'----
IIS·S21-J•l8 

50J-]UZ4 

_ !!A.,.._ __ _ 

Sll!.:.!!.!!_4 __ 

US·)21•J•l8 

�01;-14174 

IJS-�21-J-)8 

DS-H7-J-lt 

Audible Alan at 
t11·11A·ASU 

9 • to4 �,. 

16 Full Scale Rana•• 
IO·IK tao. 
9 • 101 

c .... 
Audible Alara ar 
CN•IlA•AS IS 

16 Full Scale lena•• 
1D-IK cpa. 



CPU 
HUMBER -----· 

ln-uu-rruo 

CII•U·PMII  

:CJt-U·PHll 
O..IIT/ •sH-I'H II 

l"ll-uu.,.. 

CNSI--SO� 
. 

Jt!STRUMENI INDEX 
l loo-J-001 

CHSI 
NUMBER ------

11..\K• lu1- ll.l 

U-527-1] I ll  

I!.Y-521-11111 

lilT/ISH 
Sl7-IIU 

�H- . 
\21-l lll 

DESCRIPTION 

:---------------
CaLion led• U.!Jnrnt 
l�latlon Alara HI 

£!!loa a.da Uf lu�nt 

le41atloa Elftaent ---

C.\ln.klla I:U.lucoL __ -
.. dlat loa Dlacrlala.atur ---- - ---

C!_Uoq IIHa �!�.!!.!!!! ___ 

-.,4!•\l'!n 1!'!! 1�!!!! / ___ 

Tun-ltt�r/Swltcb 
C..t tun a....le [( l lu�nt - .. _ _ _ _  .. 

a.cllat lou A lara Ill 
----

- - ------

-- -

---------· -

·-- ---------

-- ------ - -

---- ------
--

Revisioo 1 
10/3/80 
(102) 

NO. BY DATE REVISION 

..!!._ £!!._ /21/!� lnJ!JALUliiL 
-·- � 8/l4/81 ��\IDD! tn� 'q[[I�SI2DI 
l Ill 9/26/p,j �lpolut Addlll ona 

LOCATION 

·-----------· 
CM.U..�-----

----
-- --------

L-U1-102-I,." 
11/U':-l.fao.c.l ----
u:-c�r-1 

- - --·  --

l/iP•I P•n�! - - - · - ·  

n��r-1 - -

CH•II.A•ASI )  

-

--

-- -

-. 

-- -

--

. - --

--- - -
-- - - .. -

-- --·-.. --

-

-

- - ·--

----
- --------

OnAWIHG 
REF. ------

�210 
P-5014 

)l1D 
P-5009 

SliD 

P·5014 

1110 
P·\01. 

sun 
r-\1114 

INST'D 

!=� !.'!.'-! 

JOO HO; 2)00 
BY: ; �·/, ( •wJL..d. SltEET 

APPROV!iD� --
.1!. Ofl.! -

DAlE: . .s/�A � 
VENDOR P.O. NO. 

RAOO�lPOINT 
(MODEL t  - SPEC. �-----·--------· -------------

IIA A..dlble Alara at 
"" -- - --· --

CII-IA•ASIS 
"" ' It to1 fpe 

501·14114 101 -
(H•liO·IIIC) 

05·511-J·.! IIA 

Aaton lQl:lill.L__ 
U05) DS-521-J-18 "" 

Mo.: h. 
Trunlca )!l!=.lUl!___ 
( 1 254) 16 rull Scale hiiiiU ll�-521-J-19 IG-IH cpa 

KA AudiM10 Alara at "" -
CH-11..\·ASIS 

"" t a 10Z cpe 

-

- -- ·4--

)I"' 
/ 

. 



GPU 

.!'���!!. 

�-VAll. 

C"·IIIT·YAU 

CM•IlSII·Vo\12 

CII·IIAII•Yt.U 

CII·U·YAIZ 

CM·U·YAI) 

CNSI--SDS 
. 

I�!STRUMEHT INDEX 
.UOO...J-001 

CHSI 
NUMBER 

-----· 

521-A•OI 

lu.-�21-11\1 

MIT-521·201 

. 
llSII·S21·201 

IIAH-)17-201 

li•H7-ZOl 

t:-527-ZOZ 

DESCRIPTION 
--- -- ----------

.ZALU&..LIIU lOa• 
S..plor SJot� For 

Part leu lot• led IM 
ancl lloble Cot Air 

lloa It  or I!!&. - - ---

�H """ rartll;ul•!!.. ___ _ 

. �Ju . .k41t..H1111-----
Pl-•nt 
Off Goo Portlculoto . · ----------

��IJ!L�IJIU'l!L. ---
I ncllcatur /Tran•l tter 

OU c .. lULlllllaU ------
s .. ,,, fla�l. �llu!l. ___ --
�w ltrh 
oq !!!!. r�H!�.!'!!�-----
Sa'!PI!L!I.!<!!!! Lon _ _ .,. _ . 
Al•r• Ill 
�·���t!!� .. ���! ·- .. _ 

�pi!!,J�<!!·�!o�- . 
Record•� 
Ofl c.aa Cb&r�:vd s .. llltc _ 
la.JlJliOil t:l�.,!!l_ . _ ...__ 

Revision 1 
10/3/80 

(103) 

NO. BY DATE REVISION 

_q_ :!L �l.lli! lnhld l••u• 
_L ..m.. Iilli� I Add I r lope eM Q2rrect fnqe 

2 01 '1/26/l!A S.trolnt Add I tluno 

LOCATION 
�-----------· 

. 

-------- ---

---- --· --·-- -

---· - -- ----- -

---- -·- - - ----

--- ---- "' - -· 

----- --- - . 

.. 

-

._ .... 

-

. 

-

--

-

-

-

- -

-

. -

·-

-

--- - -

. . 

-

-

---·---

DRAWING INST'D 
REF. 

�!5.!. :�;.� ------

SUD 
A-5001 

52711 
A-51101 

527D 
A-5001 

SZ7D 
A·\001 

52111 
A-5001 

S271l 
A-�001 

l11n 
A• SOOt 

JOB NO: 7300 
BY:/-' /,1, t ,__,, }�..(./,, ., .. ..,.� SHEET 

..!!. OF 1!... APPROVE . --. ""' . 
DATE: ,5--.LQ:l..Q.. /:: I"� 

VEtiDOR P.O. NO. RANG�TPOINT (MODELl -SPEC.-
------�---------· -------------

� fMrll�>e __)!J,!-141611 
PIIIC•IA 

llS·H7-J-U u. ;u� .. t:>Ji 
� -lk.J -- --

kt• -�01-14168 
�Inti I I •· -

t lon DS· 527-J-44 MA 
50Wil6a __ 

115·517-J-44 1-lo" "" 
)IIJ·mM _ _ _  

DS•S21•J•44 150 � .. 

SOI-JU611 --·-----

DS-517-.1·44 ISO ca-

)01-141611 __ - -

M·.321•J•U 10 - to6 ca-
-�01-)4]611 

NAL(TI) 
n�-U1•J044 MA 

____________________ .;_ __ ....;; ___ "--'------
- - - --- ---· · ·  - --



GPU 
NUMBER -----· 

Q·IIT·YAil 

CII•ISII·V II I )  

CII•IAII·VIII l 

1C!I·U-VUJ. 

Cli-III:·VAI4 

01-atT-VAI, 

qt-aSII·YII I4 

CII•IAH·YAU 

CNSI--SOS 

j�MEHT !NOElS 
1 100-1-001 

CHSI 
HUMBER 

-----· 

IIT· S21·202 

ISK-�21-202 

IAII•5ll·202 

U-C,lJ-�n> 
. 

�1-Sll-201 

IIT-\71-20 

su-�21-201 

�H·SZ1•20J 

DESCRIPTION 
---------------

Ull C.a Choucual S..i!ler 

bcllatiOQ lr>Jlcaturl 
fron•ltt.r 

��� r.u C"-rcoal �p!_!r __ 

.. 41alloQ Svllch Il l  ------ -- ----

OI I_��Soafl..!!,_ ·-
a..llaH.21l �ltl'll Ill- ___ 

of( cu . .tbarciiU..S•ADler •. _ 

�od�tl.'?ft ·�!!·! 

pi f Co o lo10 Chaaber - -- - .. 
Sooq>_!er .�!•l l_vn -
u-nt 

!II Coo luQ Choab•r - - ___ ,... --
S..pl!!...!!�� -

-----

-
--·-

- ----
. 

I" lrotor/Tran-lll•r 
•H. c ... l1111 J:taulltt. --- -

"""'I" !.a4ltl &!'l'l _ . --
'witch HI 

'" .!l!o.•.�!!<'-£hoab!r -----
� ... l.lt.ldl.atlllll.. . - ---�l o ra II 

Revision 1 
10/3/80 

(104) 

NO. BY OAT£ REVISION 

.lL CIL �JllJ.II( lA.Uial l•••e 
j_ g!_ �/.!!/_IU _Adcll t lona and Corrutlono 

2 CH 1/lll/fll S.lpolnl A.ld l llno•• 

LOCATION �-----------· 

."�ot-t)�-

-- -· 

---
--- -

----
---

-

--

---
--

. 

- · 

' ---

------
- -

---
-- --

·- --
·- ----

- - -

-- -

- - -

- .  . 

-- -

1 -· 

� ·-

. -· 

--

-- --
- · -

-

DRAWING 
REF. ------

HID 

A-�001 

IHST'D 

�!!��'!..'! 

JOB NO: 1300 
BY: I"/·,, .. ...., ,.·  J "'•-" SIIEET 

APPROVED. �- · ... J!.. OF .!!_ 
OAT£: ,or-/ ...... � � VENDOR P.O. NO. RANGE,/tlTPOINT (MODEL ) -SPEC.-·-----�--------· -------------

_1.01;-lUU ____ 

os-�ZI-J•U I•IOfo CPH 

no cp. 

no cpa 

10 - 106 t-

... .  --- - -
Sc Inti I•· 

IIA 

.. .... .. -·---

t-106 CPH 

· -------
UO c.-

tSO c:.-



------------------------.------------------------------------------------------------------------------ --

GPU 
NUMBER -----· 

CJI.U·Ul4 

CII·IA·ASl \ 

lt!t-, •• •• 1._ 

Cli·II•UII 

ll·lt-1118 

CUSI--lmS . 
INSI!!UM�HI I�Q£_!_ 

?11»-J•OOt 
CNSI 

HUMBER -----· 

U·H1-l01 

1Ali· Sl7-ll 

"11-\21-01 

u-s21-ot 

. 
U-U7-10 

DESCRIPTION 
�--------------orr ca• '"" c......,, 

�·· ... ,.,, .. 
1-.:ortler 

eo-.o .. Al .. • For --- ---

JIU•I 11-CI"P•l-------
(bell) 

�l!Um..J.t�orllu. ___ -
- · - - - --

Tre.!!!_�-- ------
l..t l""letlun U-...t 

-·· - -- _ .... -----

Tuln !2 MAM __ --- ·-

.... ..... !"'�""...!��"�- -

------- ·-------

------ . 

-- ------ · -· 
-- - -- - - -

- · ---·- - - - - - -

- -- � ... ·--

Rev:lsial 1 
10/3/80 

(lOS) 

NO. BY D�TE REVISION 

_ a_ CIL l1Jl/1� .1AJ.tJ.a.l...1uuL__ _ 

-·- � /. !�11� 14�t1UAI aDd tactcciiDGI 
2 tlt /16/111.1 Stolpolnl Ad<lhlon1 

LOCATION 
�-----------· 

------

S..ra• Ten�-
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