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l. Page 2, Section 1.~ ?ara&raph 1. 

Justify ~hy solvent ex::~c:!on ?:o~ess ~as not ~~~s!dered ~s o~e o! :he 
f~as!~lt ~ethods. 

The fluorocarbon s~lven: ex:r~ction syste~ ~ds c:ns!le:ed as a 

?OSS !ble ~:Y?t~c :e:o...-al ::~e:hod !~· the early evaluat !ons conducted by 

ar.d due :o its ~nav3ilabil!:y en a co~ercia! ~as!s. 

Subsequent to this in!t!al conclus!oc on t~e solvent ex:ract!on 

process, ~!etropol1 -: ;u~ Edison .:o:1ducted a !urthe: revie.., of the s:-· ste=~ 

vhich i~e:uded a :rip to Oa~ ~~d&e to dis cuss poss!~le ~se of the s;s-

te::~ ~!:h 1ts ~cvelo?ers at :he Cak Ridse Sat!onal ta~oratory. Our dis-

eussio:1s ~i:h the c~gni:ant per3on:1el at Oak R!dge led ~etr~politan • 

Ediso~ to :he conclusion :ha: al:hcush the fluorocarbon solvent ex:rac-

:ion ~r~cess could be used at ~~. it could not be placec !nto c pera:!oc 

rec;u!red :o place the s ;•stec !.nto O?eration at ~, assu:!ng .:o:?!ete . 
lice."'sins, qualification, and ~;Rc i:tter!acin& duri ng the c!esign .1nc! c:n-

struc:ion process ~as three to !our years. This :hree to !our year 

~eriod ~at the ti=e f:aoe est!:a:ed by the ?ersonnel ~t Oa~ P~dge. Al-

thoush :he t!ce period to p:ace a sys:e~ into operation :hat ~3S f ully 

licensed and ~uali!!ed ~as est!:a:ed to be three to !our years, Oak R!~se 

personnel indicated that this systc= could, i! all l!ccnsin& u:td G~al!-

fication requirc=ents ~e~e el!cinated, be in O?eration in the neishbo~-

~ood o£ one to tvo years. ts!~g the !n!o~atioc sa:here~ !ro= re?o~ts 

~re~ared ~y Cak R!dge ?ersonnel a:1d !rc~ our d!rect d ! s c~ssicn ~i:h the 

pe~p!e at Cak R!dge, ~e:~opol!:~~ Ed!son h~s ccnclu!ed t hat a t~o year 

tl~e per!od !or !nstalla:!on. s:ar:-up and test is opti:istic a~d t~at 

:he solve:tt ex:rac t!o~ process, thc~~!ore, ?:ese~ts unacce?ta~le delays 

in t~~at:c~t oC t~e K~/~:on-35 !n the co~t.l!n~ent ~ui~ding. These d~ ! lys. 
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!. (continued) 

as discussed in our ~:ove:ber !3 sub:Dittal, j):'esen: risks \Ohich o ... e:shadow 

the s=all doses 3ssoc!atec! with :he ~ontro!lec! purge j)rO?Osed by Xetro?oli­

:an ~dison . Additionally, it should be noted :hat :he systc= used at Oak 

Ridge is a s=all (15 c!:D) syste: which ~culd not be suitable !or use at 

~. Although the ~o~i;an: Oak ~~d&e pe:sonne! indica:~ :ha: :~e c~r:ent 

systcc could be scaled up, ~e::c:pol!:an !d!son co~side:-s :~at :his Beale 

up ~ould require extensive enginee:-ing evaluation ~crk \Ohich ~ould fu::her 

in~:-ease the ti=e pe:iod :equi:ed to p:ace such a syste:D in ~?e:-at!c:n. 

Oak R!dge ?e:s~nnel also ,uest!cned :he ?~~~ence =! s:o:!~& :~e ~~:?:~~-35 

on site and could o!!er =o selu:!on !or u!:~ate dis?osa! of :~e ;3s. 

:n s~~ary, the solvent e~t:ac:!on ?:oc~ss '"as no: :ons!c!e:ed to be 

sufficiently developed :o place into Oj)e:at!on at TMl in a t!:Dt !:~e 

~hich ~ould :ake :he syste: useful as ~~ alte~ate to the reactor building 

?:.~rge. 
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Provide a technical evaluatio:t •.•h!ch s:.1pport your s:ate::'!nt :;,a: "::aere 
is no 3ssu=3nee :hat conta!n=ent integrity can be :ai~ta!ned !or :~e 2-3 
;1ears ne~essacy to !::p!.e::en: storage". 

~etropolitan E~!scn canno: gua:~,tee ccntain~en: integr~:y in :he 

lons terc due to: l) :'he :eac:or building !s not designed :o be !.ea1. 

tight. 2) Leakage control is currently ~ai~:ained oy ~eep!~g rea~tor 

building pressure negative relative :o ~~bient press:.1re so :ha: lea~age 

occurs into the buildin& rather than !ro~ the ~uilding. 3) ~e nesa-

tive pressure in the building is dependent on reactor buildin£ cooling 

~hich c~not be ~ssured. !he reactor ~ui!dins allc~a~le :echnical 

S?eci!!ca:ion le~kage rate !s 0.13 ~eigh: ?ercent per day. 7he start-up 

integr3:ed lc~k rate test indicated that :he upper con!!cence licit o! 

that leakage through the reactor ~uilding should occur under nor:al con-

ditions 1! 3 pressure d!!!erential e~ists . The nesat!ve pressure di!!eren-

tial can be ::a!nta!ned in :he short te~ ~.-i:h the reac:o:- ~uilc!.ns cooling sys:~ 

C?eration. Al:hough no calc:u:ation can be ~ade to dete~!ne ~hen :he 

~eactor bcildins cooling !ans (located inside :he ~uilding) :i~ht !ail, 

it is prudent and necessary to 3SS~e that !~~ !a~lure ~ill occur !n the future. 

7his faa !31lure is :~ade core l.ikely by the !act that the !.3.~5 are opera:!ng 

in a 100~ hucidity environ~ent anc that the !~~s ~re !.nac cessi~le for 

no~al caineen3nce such as lubrication. ~t should be noted that the ~e-

actor building ~ooling !ans ~ere only ~equ!red to be quali!ied (by S?ec:i-

fication) for 3 to q hours o£ O?e:-ation in a 100~ huc!dity env!ron:ent, a~d :hat t;,e . 

reactor buil~ing cooling !3n :anu!acturer ~ec or.=cnds :ubr!:ation of :he 

bearings on a yearly bas!s. Jue :o the a~ove ~uali!i~~tion ~~d rn ainte~-

ance requirc~ents, the r~ac:or buildi ng cooling !ans are already cperat!ng 

outside t heir no~al opcrat!n& :-an~e. S!nce the reactor building !s ~ot 

air tight, it is rea$~nable to assu~e ::aat a pressure bu!ldup !n the 
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Z. C.:: on t. !nued) 

reactor building ~ould ~ause lea~age o! K~;pton-65 sas !ro: :he ~~actor 

~uil~!ng to :he env!~o~ent. !t !s !~por:an: to note that this c~ 

occur without any deterioration o! :he seals o! the reactor buil~!ng. 

Al:~ough seal deter!orat!on is not a prereGuisite !or l~akage !ro= 

:he ~ea~:~r buil~ing, it is possible that the reactor ~uilding seals have 

deteriorated since the s:art-u? integrated lea~ rate :est. F~r:her de-

:erioratioa of the seals would !~cr~ase the :eak rate and increase the 

~ose conseGuences of uncontrolled lea~age !rcc the reactor ~u!ld!ng. 

~een ~easured. This activity in the a!r lock could indicate :!nor 

leat~.lge has already occurred !rot: the con:11!n::ent ~uilding i:JtO the 

perscnnel air lock. In addition, ~!etro?olitol.., Edison has iJed'::l':':led ?re-

H=!r.ary calculations ~.:hich shew :hat a ·1ery s:-.all !nlea~age of a!r !:1to 

the reactor ~uild!n& is occurring. tpon reversal of the ?=~ssure differ-

ent ial, ~t-ypton could ~e e>:?ected to le.:1k out o£ the ~ui:cHng. Leai:ase 

?aths w~i:h ~xist include equip=ent ha:ch seals, nu:bcr 1 ai~ loc~ seals, 

nc::~;er 2 air lock seals, !langc!c! pe:-ae:raticns l.'hich use seal gas~~ets, ':alves, 

s·1ch as the larse purse systc:= ~'.l!ter£1:; valves, l.'hich are rcc;u!red to 

seat t!6htly .:1t :heir s~.1t.s, va:ves •.:h!ch use c!!aphras~s to pre\·ent leak-

age ar~und valve s:e~s. and other leakage which cay oc:ur through ;:>ene-_, 

trations ar.d process sys:.e:::15, 

The .1bove poin!s justi!y ~!~t:'opolitan E.!ison's l.1ck of :on!ide:-ace 

th.1t !cng-ter= cont.lim:eot !'ltegr!ty can ~e E;tJ3r.lntced, A c!e:a!!ed tech-

of reac~!n& those lc.l~a&e rates is not ~e!!~ved to be !~as!ble. 
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·3. P:sge 3. lte::s 4. 

.. 
The SRC sta!! ruHzes that disposal o! K:·ypto:-.-85 !n the Conta!_:~::ent 
Bulld!n& !s a ?rerequisite for R! dee:ota=!nat!on. Ho~ever. itt :he 
staf!'s C?in!on, the potent!al safety ha:ard 3:'1d !arge increases !n 
radiation dose to :he vork force 1! delays in cle3n~~ a~e cncoun:ered. 
referenced !n this section. should be ,uan:!!!ed. 

~!spcsal o! Kryptcn-SS in :he Contain:ent Building is a ?re-

requisite for ~eac:or 3uildin6 decont~!na:ion. Jelays in R3 deconta=!~a-

tion re?resent ?Otential sa!ety ha:ards that cannot be quant!!ied ~!:nout 

a better understanding o! the actual core con!iguration. 7he add!:ior.al 

sa!ety ha:ard ar!ses !ro::s the increased ?Oten:!al !or reactor core deter!ora-

tioa the longer :he core re:ains in an unexa:ined state. 7he :onger it ta~es 

to gain access to :he Reactor !uilcing and cet~~!ne the t~e state o! the 

fuel, tht longer tht uncert~inty re::sains ~s to what the ult!::~te risk is for 

!ur:her releases of radioactive nuclides !roo the !acility. !veo ~!thout 

this qcanti~!ec r!sk, h~•ever. it is believed :hat ?urs1ng the ~eactor 

Suild!ng of r.:ypton-85 represents the ccst p~uden: path to d!s~osal of 

the 1\:j'?ton-SS radioactive noble &as. :he pote:'\t!al !or delays represented 

by the other options represent additional risks of co~e ~e:~~!or3t!~n that 

reg3rdless or the ~~sn!:ude. justi!y purGin& the reactor builc!ng a:~CS?~ere 

as soon 35 ?Cssible. The true answer to this qc~stion ca~not be de:e~!r.ed. 

!n !act. ~ntil :he Kr)·p:on-SS is dis?osed o! •~d a~cess is &a~ned to the 

reactor ~u!ld!ng. ~ly then ~an the true sa!e:y'ha:ard ~~d ~ad!at!on cose 

to t~e ~ork !~rce ~e assessed. It is not ?ru~ent to bel!e~e that the reac:or 

core \till re::A!n in a safe con"dition indefinitely. 

In addition to the safety ha:ard resulting !roc delay in cleanup 

discc~sed a~~ve, delays !n clcanu? also vill res~lt !n increased radiation 

dose to the ~ork !orce. The ~an-reo e~posure !or the clea~~p cp~rat!on ~i:hout 

long delays has be~n esticated to be !n the tens of thcusands :an-re=. :elays 

re~resent~d ~y the alte~atives to ?U:g!ng the RB a:=osphere ~111 sc~s:~~t!s:ly 

increase this :an-re~ ex?osure to the vork !orce. ~!th additional de!3ys , 

1741 125 
-------

'1 ., 

• 



' 

.. 
The NRC staff r~ali:es that disposal o! K~pton-S5 in tbe c~nta!r.~ent 
Building is a ?rerequisite !or RB decon~~=ination. Ho~ever, in :he 
3taff's opinion, the potential safety ha:~rd ~nd :3rge ~ncreases in 
rad1~t!cn dose to :he ~ork force i! de:ays !a cle~nu? a:e encountere~. 
re!etenced !o :~is section, should be ~uan:i!ied. 

Disposal o! Krypton-a5 in the Conta!n=ent 3u!ld!ns is a pre-

~el~vs in RS deconta~i~~-. . 

:ion represent ~oten:!al ;a!ety ha:ards that cannot be quantified ~!thou: 

a better unders:an~!ns o! the actual core con!isuration. The additional 

sa!ety ha:ard arises !r~Q the increased potc~tial for reactor core dete:!~ra-

:ioo the lonser the core rc:ains !o an unexacined state. 7he longer !: :akes 

to saio access :o :he ?.eactor 3uildins and ~eter=ine the t~e state of the 

pri:ary c~olant sys:~. reactor pressure ves~el, core inte~·als and reactor 

!uel, the !onser the ~ncer:a!nty re:31ns as to ~hat :he ult!cate r isk is !or 

!urther releases of radioactive nuclides !ro~ the !ac111ty. Even ~ithout 

this quanti~!ed ~isk, ho~ever, it is believed that ?ursing the Reactor 

Building o( J.::-ypton-85 represents the ~ost prudent path to d!sj)osal of 

the ~I)?ton-85 :-adio.ac:i•Je no~le sas. 7he potential !or delays :-epre!>en:ed 

by the other opt!c:ls ~c?resent additional r!s~s of core dcter!oraticn :~at 

resardless of the ~~~!:ude, justi!y pursin& the reactor building at~os?here 

~s soon as ?Oss!~le. 7he t~e ans~er to :his ~uestioo cannct be d~tc~ined, 

!n !act, unt 1l :he K:-yptoo-85 is di!>?osed of and access !s ga!.ned to the 

reactor building. Only then can the t:-ue ~3!ety~~a:ard ~d rad!3t!on dose 

to the ~ork ! ~ r:e be assessed. It is not ?:'u~ent to believe thAt the r~actor 

core vill r.-.:nain in a safe co:1dition inl!c!initely. 

In a~dit!on to the s afety h3:ard result!n& !roc delay in cle~~up 

dls~ussed 1~ove, d~lays in cleanup also ~ill result ip increa~ed radiation 

dose to the ~or~ !~rce. The ran-~c~ e~p~sure !or :he cle~oup cpc:-at!on ~i:hout 

long delays has ~c~n ~s:i~atcd to be in the tens of t~ocsands ~3n-re:. ~e !3ya 

increase t~!s :an-re~ exposure to th~ ~ork !orce . ~!th add1t!enal delays, 
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4. ?age 6, Section 2.2. 

(~) ror ~urrent sa:ples, ?rovide references to rrocedures used ~nc o~~er 
~va!l3ble doc~en:at!on :hat ~an serve as assur~nce !or sa~ple cat&. 

(b) ::o SR-39/90 sa::~ple ~.a:a is shot.-n in Table 2.1. Provide ~a:a to ihcw 
that these isotopes were not present. ?rovide data ~o shov that 
oross ':leta analysis ·..-ere per!ot":led. ~0 indication .... .15 siven :hat 
shgJs that !-1~9 ~as sa:pled for. 

Reactor building ai~ sa::~pling :a~es ?lace on a weekly basis us!~~ 

station procedure 1631.2. This procedure is use~ to rou:!nely sa:ple 

for sas, particulate, iodine, and :rit!UQ. !n 3dditio~. a gross beta 

analysis is per!o~ed oc :he particulate filter !roo the s~pling systeo. 

Reactor building air sacples have not been ~~aly:ed for Str~n:iu:-89/90. 

A oet~od and ?rocedure !or per!or=in& this ~~a!ys!s is curren:ly being 

develeped thr~ugh subcontr3c:ors ~orking at ~. Upon ver!!!catico of 

this oe:hod, a reactor building air sa:ple ~~ll be 3naly:ed !or Stront!~-

59/90 .1nd the results '1.'111 be !orvarded to !tRC. The gross beta a."\alysis 

results on the reactor buildin& air sa=ples are as !oll~~s: 

r~-2 Reactor Buiiding 

Air Sample 

Cross Seta Analysis 

Sa::ple In So. :.ne o! Sa::?le Cross Beta E:-ror + 
.11 Ci /ol Ci/ol 

. 
24456 11/8/79 2.27 E-9 1.40 E-10 
24459 11/8/79 8.98 E-10 1.04 E-10 
27588 12/20/79 1. 78 £-9 5.44 E-10 
27689 12/'1.0/79 l.SS E-8 1. 33 E-9 
~8361 12/':.8/79 4.77 ::-9 a. 77 E-10 
28437 12/'Z.S/79 5.24 £-8 2.~8 E-9 

I 

The above &:-oss bet3 results incicate that very little Str:nt!u=-

89/90 is airbo~e. 
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4. ( c~n tinued) 

~etropoli:an !d!son has net 3n&!y:ed a reactor ~uildins air G~ople 

!or !od!ne-129. Calcu!a:ions have been ?e~!o~ed ~hi~b shov that Iod!ne-129 

in t~e :eactor ~uild!ng ~t~ospbere, !! released at the rates conteoplated 

!or :he coot~olled purge ?rosrac, vould ~eoa!~ less :han the al:o~ed un­

restricted a:ea M?C of!-site by ap?rcxi:a:ely a !actor o! ten. :his .:al­

culacion ass~~es a 100: release of the core invento~ o: Iod!nc-129 and 

7elluri~-129 into the reactor bu!ldin& L~d a partitioning o! these iso­

:opes such :hat 60: re:aL~s airbo~ and 40: !s dissolved ic the su=p 

~ace: or ?late~ ou:. !he analysis also ass~~es :hat :e:eorolog!cal coc­

dit!cr.s 5pec!!!ed in the ~echni.:al Spec!!!c~:icns occurs. al:hough ~!etro­

pol!:~ ~d!son intends to release the reactor ~uild!ng atoosphere only 

under conditions o! favorable ceteoroloby ~h!ch provide ouch ~ore diluticc 

:han that ava!:able !r~ Techni:al S?ecificacion oeceorolcsical condi:!ons. 

Due to the abo•Je • ~etropolitan Edison does not currently intend to s;c::?le 

:he r~accor building atoos?here for Iod!ne-129. 
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5. Page 6, Section 2.3. 

A con:1nu1n0 s~pling ?ro~rz= should ~e in place to ass~re :~at :he :ost 
rec~nt ~a:a base !s available. 

base ~hich is cu~rently ~eing :atalobued ~~d evaluate~ ~y ~etro?olitan 

Edison. Upon co~pletioo o! :he evaluation, ~e:ro?ol!:an !c!soa !~:~nes 

to docucent the s~ple data in a :echnica! data re?or:. rnis :ec~nical 

data re?ort ~ill include all s~ple results since ~~r:h ZSth an~ should 

be availa~le in Feoruary. Although this technical ca:a =e?or: ~as not 

infor=ation availa~le to date ~~c has c~ncludec :~at :he reactor ~u!lcinc 

air sa~?ling results substantiate the contention :hat nesl!b!~le o!!-site 

doses and radiological !:pact Yill occur as a r~sult o! :~e ?rc?osec cor.-

trolled =eactor ~u!ldin& ?urge. 
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6. c~ne~al Co~enta on Section 2. 

No in!o~ation ~as ?~ovided on :he rela:!ve hu=1~1ty on R!. ~ish 
relative huaidity :ond!tion can cause probl ~:s !n the H~~A filters 
:esardless of the ~!sposal :ethods used. SL~ce there a~e ~o ~ea:e~s 
upstre~~ of :he P.E?A !!!t~~s. provide an ~va!ua:!on as :o :he poten­
tial problems o! :ois:ure on the HEPA filters and ~r.at ~ill ~e do~e 
to handle this probl~. 

:"abh :.1. 

(a) ~o ~a:ple provided since Septe:ber 1979. 

(b) So &ross beta a.~al~·sis gi·:en. 

(cl S~-Z9/90 results not included. 

Provide !nfo~ation ~elative to (a)~ (b), and (c) above. 

~pen ve:i!y!ng :hat 100: hu=idity existed in the reactor ~uild!~g, 

~let:-opol!:an Edison c:-nduc:ed an ~valuation of the e!!ect of :his h!bh 

hu:idi:y on pe:-!o~ance of the REPA filters in :he :-eac:or building 

purge syste=. ~he ev3luat!on per!o~ed by Xetropolitan Edison sho~s 

that :ois:ure !o~at!on on the filter :edia and the filter plenum and 

housing ~alls ~ould only occur !! the te:pe:ature of the su:-!aces ~as 

be!ow :he de~ poi~t of the air d:-aYO through :he plen~. ~.ese t e:pe:-3-

:ures can ~e suf !!ci~nt!y ~levated :o ens~re against ~oisture !o~ation 

in :he !i!ter housing :h:-oush the application of e~te:nal heat. ~letro-

poli:~n tdison inten~s to Ddd exte~al heat through the addi:!on o! five 

electric !~!rared type :-ad!an: hea:e:-s alcng the outside o£ :he filter 

p!enuo. ~etropolitan !d!soo vill have heaters in place and O?era~le to 

e~sure :hat ~oisture !or=ation ~oes ~ot decre~se particula:e :-e:oval 

efficiency o£ the HEPA filters during reactor building pur;e. 

See the answer to Question 4 above !or the answe:- co the :-e~aining 

questions raised in ~estion 6. 
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Provide a dis:uss!on as to ~hat ;ou :e~n ~y the st3t~ent, ":a~!~act!ve 
gases ~ill be released !r~ the plan: ~ent stack at :~~es ~hen ~~~~ and 
othe: le:eorological conditions are cost !~vorable for atoosp~e~ic j!s­
persio ~ . 

7he controlled purge of the ~ ~~~~o~ building ~:oosphe:e ~ill ~e 

conducted in a :a~ner :ha: provides for va~!able !lc~ :a:e o! the ?urse 

syste~ !rom :ero to 1000 c!o clepending en the ~adioac:iv!:y :evel o! the 

reledsed gases 3nd the site oeteorolo8ical conditions. A ~e:e~rolcgical 

~on1tor1n& program !s in pl~ce which allo~s hourly !~pu: o! ~~~d S?eed, 

~!nd direction ~~d tc:perat~re differential ~ith al:!tude. 

:eters are ~sed :o ca:culate each hour in ad~ance the at:ospheric ~!s?er-

sion o! :he p:an: v~nt st~ck sas release to :he cnv!~~n:en: s~rrocnd!~g 

the pla.~t site !n acco:-~3.0\Ce ·.d.th Reg~latory C::uide 1.111 "~e:~ods For 

Estimating A::ospheric ~ransport and '!s?ersion of Caseous Effluents in 

Routine l\eleases Fro:D tight-~a:er-Cooled Reactors." :"he i'ur&e flow :-ate 

will be l~ited io ~ach hou~ so :hat the peak of!-s!te b~ta activity does 

not exceed 0.1 or~!:l/hr. As sho~o-n in table 5.~-5 cilses· 19 and 21 !o: typical 

October ~,d Sove~:e: ~c:corolo&ies, :he :otal ?eak of!-site bet3 s~!n dcse 

!s on the order of 5 :\reo for cooplcte pu:bing. 
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8. ?age 10, Section 3.1, Sec~nd ?~r~gr~ph. 

(a) ?~ovide a descr!pt!on of the =od1f1cat!ons needed to reroute !lo~ 
from the inlet of the supple=entary vent !!lter to the ?lane v~nt. 

(h) Froc ~here is ~~-V36 controlled? 

(c) ~~ere is !lo~ rate, :e:perature, 3nd ra~!at!on level :onit~red ~uring 
discharge? 

(a) n.e flo~.: !rom :he inlet of :he su?plc!!:'en:ary !!.l:ers to :he 

1. Recocmission the auxiliary building, fuel handling building, 

and hydrogen control purge syste= filter trains. This !o-

eludes ~~SI ~510 test!ng of the !!lter trains. 

2. Calibrate .3:1d :eact!.,.ate s:ack oon!tor H?R-2l9A. 

3. Secure the sup~l~centary !ilter t~a!o by turn!ng of! the 

supple:nentatj' !ans and closing :he !solation door !rcr.D the 

stack inlet plenum to the !ilters. 

4. Cncap the stack by re~oving the existing cap. 

(b) }~-V36 is being codified to allow ~ecote control of the "'alve 

f:cc a lo:.ltion in the southeest corn~r o! the auxiliary huild!ng on the 

328' level. ~e control station is located beh!nd the shield ~all just 

:1orr.h of the sta!r-.·ay !re-m the 305' elevation up to the 328' ele'lat!oo 

io the southeast corner of :he auxiliary build!ng. Sound po~er phone 

cc~unic.l~ions ~ill ~e provided fro= :his re=ote control location to 

the control ~ooa. 

(c) Hydrogen control pu~ge syste= flow rate and te=perature are 

~easured at the discha~se of the hydrogen ccn:~ol fan and ~onitored in 

the control room on p~nel 25. 

R.ldht!on level !s oonito:-ed in the filter housing and read out at 

a local rea~out station near the filter housing on the 328' level of :he 

auxil!ary ~uilding. Ceneral a:ea ra~iation levels around the !!lter 

housing area ~111 also be ooni:ored by local radiation =onitor ~P-F.-3Z36 

1741 132 
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8. (eon t 4 nued) 

(c:) (continued) 

area radiation =onitor has a local rea~out ~n~ a ~e:ote ~~adouc ~n :he 

control roo: . on ?anel lZ. 

It should be noted t~a: gene~a! area ~a~iat!oo le~els ~n the 

.... vic!ni:y o! :he !!leer bousin& ~=e not ex~ecte~ to &?rr~:iably increase 

curin& reactor building purge. 
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There ~s no h~3ter or ~eo~s:e~ in :he ex~aust syst~ desi;n· ~~at is 
:he ex?.eete~ :-e!Olt!ve h\!O!d!ty of :he ?.S ~·:::.,".JSt "i: to ':le? :f 1: 1s 
high, ~~•t !~?"'' ~ill hi;~ <elat!ve ~.,!dltY have •~ sys:e: ope:ot!eo~ 

the 100: ~u::id!.:)' o! the :eaetor ':lu!ld!.oS exhaus: a!.-:: .• 
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10. Page 12, S~ccion 3.3.1, HEPA F~lte~s. 

Provide a co~it~en: to !~-place test :he H~?A !iltcr& in aecor~ance 
uith A.~SI ~:510. 

in accor~ance ~ith ~~SI ~510. The proposed 7e~hn!ca! Spec1!ic3t1ons !or 

'.1nder Sut"":ei!.lance i\equi:e:::eat L.6.1..3e. 

"The hydrogen purge cleanup syste= shall be ~e=onstrat~d operable 3!ter 

each co~plete or partial replace=ent of HEPA filter ba~ks by verifying that 

the HEPA !ilter banks r~,ove re a:cr :h~~ ~ = equal to 99.?5! o! the JOP ~hen 

the sys:e:: at a no .. · rate of 1000 c!::~ • 10:." 
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~--------------------------------------------------------------~--------------------------------

11. Page 1~, Section 3.3 . 1, Last ?a~agraph. 

Provide in!o~tion as to :he type of icp~esnate !or the ch~~coal 
adsorbers. Since there is essent! , lly no ~o~!ne !n the eon:at~~ent 
a:~o~?here, ~hy is it ne:~ssary :o ~se charcoal adso~~ers? 

!he charcoal ~i!ters in :he hydrog~n cont~ol pc~ge !ilte: :rain 

are icpre;nated ~ith ter:!ary a:!ne :ocplex ~~d ?Otas~icc io~!ce by 

Suclear Consul:!~; Ser:!ces of Co!~cbus, Ohio. 

in :he ~onta!r~ent a::osphere ~,d that it is r.ot nec~ssa~1 t o use 

charcoa! adsorbers. ~!etro~ol!tnn ?:discn beli~ves, hc-.1ever, :hat no 

det~~en:al ef!ec: accrues fro~ :he use o! cha::oal !~::~:s !n the 
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13. Page 13, Sect!on 3.3 . 1, !h!~d ?3~3g~~?h. 

?~ovide :he !ocacion of Panel So. 2S. 

?ane1 So. 25 is :oc4tee in :he c~n::ol ~~a=. ~is pa~e: ~s :~e 

cont~ol ~~d :cn~:o:!ns ?anel !or :he ~eactor buile!ns no~a! ~en: ilat i ~o 

ane purge syste~ and the hydror~ c~~t~ol pu~g~ sys:~=· 
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12. ?age 13, Section 3.3.~. :~~s: ?arag~a?h, r!rst Ser.tence . 

?tovlde a de:sc:ri?tion o! :he !!.:e l!~tec:ion S)'ste.:: !n :he !!.lt.er housing. 

~e ~~actor bui!:!!ng hycr~;en .:;)nt:o! ?U:'6e !!:.t~: ::ain !.s ?~Q·:!ded 

~!th a celube ~ate: S?ray s:s:e: !.n accor~~~ce ~!:b ~:TA-l~. A :~=?e:a-

.:ure sensing detector in :he filter housing !n t~e vic!.nity of :~e :ha:-

coal !11 :er autc:atieally O?.e:a:es :he .:!e:.:.:ge Jys:e:. .-\n a:.tr:: !.s sounded 

!.n :he control :oo: and :ocally c:incidental ~!:h ~?eration o! the deluge 

sync:. 

1741 138 

.. . , . ·- - ··-- --- --·-·· ~-... 



• . 
.. 

can ~e ~sed :o f!.ll .t Sa::!ple ~o:'J !o:- &a~ .lnal.ys!.s, to j)c!:~c:-:: .l j)U• 

t!culate ar.alysis ~y ~=aw!~g con:ai~ent &ir :h~ougb a !!lter, or to 

?er!or:2 a t:-it!.\!!:1 a."\alys!s ~y using the installee bubbler. 7::e a::ached 

syste= sketches ?:ovide de:a!l.s o! :he sa:?le sys:e:. 
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~ill ir=ss be:J a~~::;!s ~· tone~ !! cot, ~us:!!7 :~e ~~ascn ~hy •· 
vtll not. 

sa:olas ~ill be ar.aly:e~ !or ;:oss be:a. 

174r 142 

. ,.. .. . --



.. 

16. Page 15, Seccion 3.3.3, 7hird Parngraph. 

~i!l AH-V7 be :hrot~led :o control :~e !low of re?lac~ent ai~ in the 
RB' t! not, how will :his !low be controlled? 

AH-V7 will not be throttled to control the !low of replace~ent 

air :o the reactor building. Upon ~a::enc~ent of reactor buildi~g 

?Urge, :he ~eaetor buil~ing will be at a scall negative pressure 

relative to the auxili3ry buil~ing. !his s~all negative delta pressure 

vill cause air fl~ froc the aux!l!ary building into the r~actor 

building through the AH-Vi replac~ent air path. !he !low !rom :he 

aux!l!ary bui:~ing to the reactor building through this path will 

cause a tendency !or equali:ation of the pressures in the two build-

ings. Rowever, :he !low r~~oved fro= the reactor building by :he 

hydrogen control purge !an is expected to oaintaio a very soa!l nesa-

tive ?ressure !n the buildL~g. ~ithout throttling of AH-V7, so that 

fl~J ~!11 continue fro~ :he auxiliary building to the reactor building. 

I! Kr)'pton-SS should go from :he reactor building into :he auxiliary 

buildi~g. existing =adia:ion ~onitors in :he auxiliary building ~ould 

detect the l<::·?:on-85 in the auxiliar}' building ~-1d alar.:~ in :he control 

roo=. Sy proce~ure, :his alar.:~ in :he auxiliary bu1ldini ~ill re~uire 

shut~own of the purge until the :ause of the alar= is investigated and 

understood. If this !lev of K~ypton-85 occurs into the auxiliary build-

ing, the auxiliary build!ng ventilation syste= will re~ove the ~~J?tcn-85 

and discharge it to the stack so that the end result of this leakage will 

be a discharge of the Krypton-85 through the stack. 

Although AH-V7 is not throttled and !s not controlled !:om the 

control ro~. the 1~~er contai~ment !solation valve ~q-VJB can be shut 

!roo :he control roco if Kryp:on-as leak~ge into the auxiliary build!~g 

is SUS?t!!Cted. 
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17. Page 18, Section 3.10, Ite= ~o. 7. 

Will this g~~ =onitor alarc cause :he exhaust !an :o :~!p? 

The filter hous!ns ba~a ~oni:or probes ~ill not ala~ or ~3use the 

exhaus: !an to :r!p. :he s~a conitor vill be =~nitored !requently, 

and ~y pr~c~dure :he ~eact~r ~uil~ing pur;e ~ould be terc~a:ed if con-

tact :eadings on the HEPA filter reaches a level o! l re: per ~our. 

It should ~e noted :hat :he 1 re!n per hour ~1 ;: per :!::11: !..c::pcsed 

on the H!PA filter contact read!ns is an a~in1stra:!ve li~t 

~hieh has been !:posed by ~:ropolitao Edison as a precautionary =~asure 

only. I! r3d1at!on levels higher :han 1 ~e= per hour on contact ~1th 

the HE? A filters occur. rad1a: !-.;.l .:xposure to o.·orke.rs durin£ f!l:er 

chan~eout should still ~e re la:!~ely scall. F!:ter c~L~geout can ~ceur 

at hisher radiation levels on the f ! lter surface, t herefore strict 

a!arz and shutdo~~ :easures for this reading are not required. 
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18. ?4ge :s. Section 3.10. !te~ So. 8. 

'Jha: is the :~nge of :he HPR-:29? 

H?R-2:9, ~hich is the :adiation ~oni:o: co :he ~!sc~arge ~= ~he 

hydrogen ~ont:ol !an is being ~odified to all~J :ea~ing oi K:)·pton-85 

up :o 1000 ~icroc~ries ?er cc. ~is ~oci!!:a:ion is ~eing a::o:plished 

under an ~~ a: ~. 
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19. Page 24. Section 4.2. 

This sec:!on should ~e :evised :o :e!lec: the l!:i:!ng condi:ions o! 
operation set forth !n SL~G-04i2, Sta~dard ~a=t~:cgiea! ~!!lue~t 
Technical Spec!!icat!on £or ?~~. Addi:!onal 3u!ca~ee en ~?le:e~:a­
:!on·o! Appendix l to 10 CFR Pa:t 50 and 40 CFR 190 is g!ven to 
~:t1REG-0!33 . 

Although Strr.!G-0472 "S:anc!uc! Rad!olog!cal Effluent :echn!c:al 

Speei!ications for ?~ns" has not been ~:or?orated !~to :he ~n~!~=~~e~tal 

Tec~~ieal Speei!ications !~r ~n. this standard !s consistent ~ith the d!s-

cussion of l0CFR20 a.~d 10 CFR 50 App. I &iven in Section 4.3 and:..:. o! 

:he ~eac:or Conta!~e~: 3uild!~g A~osphere Cleanup ~epcr:. 
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20. Page :7. Sec:ion 4.5. 

Since Ap?endiX ! dose des!gn object!ves 4re s:ate~ in :e~s ~! ~uar:erly 
and ~nnua1 values. it is clear h~ you !n:~nd to li~it :he releases :o 
~ssure :hat :hese ~es!gn objectives are not exe~~ded. Provide a ~is­
cussion as to ho~ you intend :o !:pl~oen: :he requireoen:s of ~0 CFR 190 
including :he con:::!bution f::o= direct .:ad!ation. 

10 CFR 50 Appendix I addresse5 quarterly release lioi:s !n Sec:ion !V.A 

such that if one-hal! the cesisn objec:!ve ~•nual exposure is exceeded !.~ 

any cal~nder ~uar:e::, the licensee sha~l inves:isa:e, :ake co:::ec:!ve ac:ion, 

~~d report to the ~RC. fte do not ~eli~ve :ha: :he purge operation ~ill 

exceed one-hal! :he annual des!6n ob~ec:!ve exposure of 15 o!!l!rec skin 

dose. 7here!ore. IJe • .. 'ill be \:!thin :he ~ua::te:-ly all.,~a'ble lit:it ! ·or 10 CFR 

50 Appendix !. I! :he all~\:Able con~!:!~ns of Sec:ion I~.A are ex:ee~ed, 

then :he required corrective ac:ior. ~d re?or:ing ~Jill ~e co=?le:ed io 

accordance vith this sect!on. 

40 CFR 190 requi::~~ents on direct :-adi~tion in ?aras~a~h 190.10 (a) 

licit the annual dose equivalent to 25 ~1ll1~ecs to the vhole body, 75 :1111-

r~s to :he thyroid, and 25 :1111re~s to any ot?er organ of any :e:ber of 

the public. 7hese li~!ts are trea:er t~an :he -1~!ts alloved under 10 CFR 

50 Appendix I. 
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21. ?age Q9, Section 8.1, Paragraph 1. 

?rovide an analysis to justify the s:.Jte:;ent that ":he dsk o;o :he 
entran:. Are quite high" !f the containcent is not pur;ed prior to en:=:·. 

~etropol!tan Edison !s still conduc:in& exper~ents thr~ush va:~ous 

penetrations and :he air locks to quantify :he exac: ~~posures :ha: ~ould 

occu: ir.side :he reac:or buildin&. U?on ccop!et!on of all these ~peri-

~ents, data gathered will be evaluated and hazards posed ~y :he K:;·p:cn-85 

at~osphere will be thoroughly evaluated. 

It can be stated that radiation exposures as l~ as reasonably 

achievable can only be acco=plished if the radiation exposure associated 

~ith K~·ptoo-85 is eli~inated prior to en:ty. Al:hough the additional 

exposure caused by K:)·p:oc-85 should not ca~s~ significant risk to the 

entry team, assu=ing :hat all beta doses are shielcec throush the ~earing 

of protective clothing, 3nalyses have shown :hat a si~ificat!on portion of 

:he whole body dose associated with the reactor builc!ng entry prior :o 

purge co~es !roc radiation associated ~!th the Krypton-85 !n the a~os-

phere. Risk to the entry team does exist, h~ever, due to the potential 

!or accidents ~hich could cause loss of suit integrity. Tearin& the 

?rotective clothing or re~oving the !ace oask (inadve~tently or due to 

loss of breathing air) would cause additional skin and internal ex?osure. 

~etropolitan Ed!soc has =ecently conducted ex?eri~ents through pene-

t~ation R626 desis~ed :o dete~!ne the ef!ec:!veness of cloth!n' :ater!al 

to be worn by reactor building en:~ te~ =~bers. rhe results o! this 

experloent are not yet co=pletely unde:stood, hOYever, they do show :hat 

the ~aterial is appa~ently effective io r~~~ving dose contribution !roc 

betas e=itted by K~·j)ton-85. The :a:erial did not, h~wever, prevent 

the ~rypton-85 !rcc penetrating :he ~aterial ~~d con t~inat!ng the TLO 

case ~~d chi? wraj)ped !ns1de. Also, scme of the real ti~e ~ad!at!on 

oeasu:e=~ent !nstrUl:lents ~ere apparently .tf!ected by the presence of the 

Krypton-85 elou~cak!ng their readings L~accurate. 
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21. (continued) 

Preseo~ sacplin& in~!cates the concentration o! ~rypt~n-85 1~ the 

~-2 con:a!.:l.:e."lt ~u!.l~ing is an:-.:lxi::la:e!.y . 8 ·~ C!./ec. ~!.:hout any 

?:'Otecti·:e elo:~ing, :he :esult<t:lt dose :-a:e to :he skin is c:al:~lated 

:o be 160 =eo/hou:. ~!th ?rotec::!.ve clo:hins to :-educe beta dose 

(103 protection::l.S ~tissue equi~alent caterial), ~he skin dose 

rate c:an be :-educed to 1.6 re=/hr. !he whole body dose rate w!.:h or 

vi:hout protective clothing ~ould be calculated at 1.6 :-eQ/hour. 

This dose ra:e would licit stay time to aj)proxi::lately lOS m~utes to 

stay within :he 10 CFR 20.101 dose lio!:s assucing no ot~e:- :-adiation 

source. 
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22. ~age 69, Section 8.1, Second ?a~ag~aph. 

Provide or de!!ne in greater ~etail ?Otent!al ~elease ?Oin:s !rc= 
c:onta !:r.::lent. 

See the ~~s~er provided in Question 2. 
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23. ?3ge 69, Section S.Z, Current ~oble Cas Ac:!vi:y 

Provide in :he ~esign basis consideration !or par:ic~la:es, H-3 
(Sr-89/90), ~d Iodine. 

Se::!on 5.! includes an analysis o! all~~ab:e purge rates !or :he 

particulate CS-137, 3nd !od!ne-131. These a~alyses d~onstrate that the 

Iodine and particulate contents are !ar bel~ the ~:)"?ton-85 !a 

teres of li=iti=g !low rates to ceet 10 CFR 20 Append!x 3 li:i:s. 7here!ore, 

the sys:ea design basis does no: address :hese potential radioactive isotopes. 

Sr-89/90 is addressed in Question 4. Froc the gross beta activity sa=ples, 

it is not expected that airborne Sr-39/9~ represents a sufficiently high con-

ce~:ration to ~e considered in :he systecs ~es!sn b~sis !or the ooo-~urge 

alte:nate~ ?rel!=ina~ assess~ents of :r!:!~ level in :he reactor building 

atcosphere !n~!cate that triti~ activity is su!!!cieotly below K=ypton-85 

act!vitj that tr!ti~ need not be considered in the design basis for :he 

alter=ate systec seeping studies. 

ltshculd~e pointed out that from the standpoint of purging the 

reactor building atoosphere Kr")·pton-85 is ~y !ar the do:z~inant eon:rolling 

isotope !or de:er=ining aceept~ble pur&e flo~ rates and ex?eeted of!-site 

dose :o~sequences. !f in the develop~ent o! !!nal desi&ns !or atcosphere 

storage options additional isotopes need to be consid~red, the ef!ects will 

be to ~dd add!tional c~oplexity, ~osts, and risks vhich all tend :o :a~e :he 

purg!ng option eveo ~ore !avorable. 
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24. Pase 70, Section 8.2, Coata!~ent Vol~e. 

I! perfect cixing is not achieved, ~hat ~ould be :he :ax!~u: ~olu;e 
to be processed? 

:he process vol~e is calculated based on ?er!ect ~ix!ng ~! a 

continuous !eed and bleed proc~ss to p:ovide ult~ate ci!~t!~n o! ~ryp:oa-95 

free l~C!./:=1 to ! x 10-Sf'Ci/ml. 

The average rate of change o! concentration ~!:hin e~n:a!~~e~t c~ 

be v-ritten as: 

dC (F) 
dt • c X (V) 

where: 

c • conta!~ent concentration~Ci/ml 

F/V • ::action of containcent volu=e re=oved pe: unit t~e 

F • Discharge fl~ rate 

\' • Contain=ent volume 

This expression has the solution 
F 

-- t C • Co e v 

·.:here Co is the initial concent:-ation of ll' Ci/cl. For a f!1lal cen­

-5 
centratioo of 10 I"' Ci/ct 

~ • 10-5 • e -v t, !or per!ect cixins. 
ior less than perfect cixing, we can i~troduce a :!.x!ng !actor, ~. 

such that XF is :heratio of peak concen::-at!.on to average conccnt:at!oa and 

CL' :he 1~1t1og conc~ntration is given by 

-F 
10-S • MF e v t 

~ere HF ~ 1. 

Solving !or ll• the nu~ber of contai~ent vol~es to be f:'Ocessed 
v 

Ft S 
- • LD 10 + :.0 XF v 

• 11. S + Ln MF 

For perfect cix!.ng, XF • 1.0, 
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24. (c:ln:inued) 

Ft • ll. 5. 
v 

Fo~ a :ixL~g !actor as ~igh as five, :l~ a ?eak :on:~~:=ation ~s 

high as !!ve :!:es :~e av~=a&e con:ent=at!cn, :he process vol~e increases 

to Ft --. 1!.5 •1.0. 13.1 
v 

or, 4d~i:ional ?=ocessi~g o! 3.2 x 10
6 

cubic !eet. For the purse cption, 

this incre3ses :he process t!~e by ~.2 days. 7he in:eg=ated dose :onse-

For the process and s:orage options, the co:press!oo sto=a&e ~o!~e 
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~5. ?3ge 70, Section a.2, Se!s:ic ~esign Category. 

Provide justification !or :he stateoent that Regulatory Guide 1.1'3 is 
not considered appropriate !or the situation at ~-2. 

~etropolitan !dison considers regulatory a~proval :o store the 

K~1pton-8S in & vessel vhich is des!s~ed to less stringent requir~ents 

than the current vessel, i.e. the co~tair~eot build!ng, is not likely to 

be obtainable. As a result, ~etropol!tan Edison has concluded that at 

least the storage syste:s !or the ~rypton-85 would be required to ~eet 

sei~ic Category ! 3nd AS~ code, Section III, Jivision t, Class III 

require:ents. Since ~egulatory Guide 1.143 ~poses less strtosent re-

quire~e~tS OD &aseous radioactive vaste treat:ent srst~St ~etropol!tan 

Edison concluded that it vould not be prudent · to invoke only :h·ose :e-

quire=ents on the design of these systeos. Also, the hydrogen control 

purge systec is a sa!ety grade syste= ~hic:h does ~eet requ!re=ents :ore 

strinient than th~se imposed by Retulatory Guide 1.143. 

In the answer :o Questions 30, 32 and 33, ~etropolitao 

E~ison did look at other disisn require:cnts !or the alternate syst~s. 

The investigation o! the ti=e and ~oney ~equired to install these sys-

t~s !or the various design require~ents scenarios sho~ed that the 

i=position o£ requir~e~ts ~ore stri~gent than Re;ulatory Guide 1.143 

did not signifie•ntly ~pact the a=ount o! ~oney or t~e requ!~ed, and 

therefore, ~as not a ~ajor !actor in decisi~ns to u&e the pur&e rather 

than any of the altercate syst~s. 

If controlled venting is dete~ined to ~e unacce~table, the~ the 

~es!gn alternatives for R3 a~OS?here ele~~~p should be o! su!!ieient to-

tesrity that inadvert~~t release is pretec:ed against over the expected 

~ura:!on of storase. This has bee~ :he ~as1s !or selection o! the des!60 

criteria !or the al:ernat!ves ex~ined. this basis ~111 require =ore 

stringent ccnditions than provided in Resulatory Guide 1.143. 

1741 
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26. P3ge 70, Seet1on 8.2, Desiin C~de. 

~e do not ag:-ee :hat ~egula:ory Cu!~e 1.!43 !s i~a??~opirate !or :he 
design of alte:-na:!ve systcs. Provide !u:-:he:- jus:i!icat!on :o suppo:-t 
your ?OSition. 

See :he an~•er ?rovided to Question ~5. 
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27. P~ge 71. Section 8.2, Cha=eoal A~sor~tion. 

Provide ~n ar.alysis to shov :ha: it ~ill :ake 1!.5 :t:es :he =eaetor 
buildinG a~osphere vol~e to achieve ~C levels. 

See ar.~wer to Ques:ion :4. 
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28. ?age 7!, Seet!on 3.3, Charcoa! A!sor,t!oa. 

For ~he Adsor?tion and Storage Syste=, vhe~e ~~uld :he !nte~!~ce 
point vi:h :~n:a!~~~nt be1 

:he in:~~!ace ?Oint !or al! the sys:e=s ( c~:ogenic ::eat=en:, 

sas co=p~ession ~~~ ch~rcoa! adsof?t!oa) is :he hydrogen control 

?urge due:, a!ter :he eontain=ent air ?a!ses :~rough the h~drogen 

control !:.lter :rain. !n other ·.:ords, :he exist ins HE?.~ !ilter sys-

t~ ~ould be the · ~e on all syste=s. 
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29. Page 71, Section 8.3.1, Sys:ec jescr!ption. 

Provide :he basis for the 34,000 tons o! charcoal sta:ed in this 
section. Provide justi!ica:!on as to ~hy i: is ne:essa:y :o ces!6n 
and construct the tan~ to Sec:ion 1!1, Class 3. 

6 Sufficient c~arcoal is re~u!red for ?rocess!ng 23 x 10 ~ubic 

!eet .,{ con:ain::ent sas without the occurrence of "break-:~rough," i.e., 

without detec:iog significa:!oc Kryptoo-85 at the exit of :he charcoal 

beds. 

Froo the 12th AEC .Ur Cleaning Conference 1 ~"ED0-12327, "~easure:ent 

of Dyncmic: Acsor?tion Coefficients !or ~ioble Gases oo Activated Carbon.'' 

D. P. Sie~~arth, et. al., break-through occurs at scoe !ractio: of the :ean 

residence ti=e, t , of k~pton in a charcoal bed. Tnis is illustrated in 
Cl 

enclosed figure 10 !rom SEOQ-12327. which shows the ~atio o( bed ou:; ut ac-

tivity to bed in?ut activity as a !unction of tioe, given in c!censionless 

units of t/t • 
m 

The value of t 1 in turn. is given by: 
Ill 

t • 
m 

\.,'here: 

t • mean residence tioe, ~inutes 
II 

K • the dyna=ic adsorption coe!!ic!en: !or noble sas oo charcoal 
d 

cc @ St?IP ... 

H • mass of charcoal, gm 

F • carrier ;as flow rate, cc/min 

frcm figure 10 :;,f SEDo-12327, the :iJ:Ie to "break-through," tb' 

is on :he order of 0.7 t • 
II 

Using a =tni~al amount o! conservatis=, ! et tb • 0.65 .t
0

: 

tb • 0.65 ~d X ~ 

F 

This ex?ressioa is used to dete~ine the re~u!~ed ch~~coal :ass. 
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29. (Continued) 

Convert :he exp~ess!oo :o =or~ :onvenien: units, !.e., express 

M in tons of charcoal and F in se!=. 

There!ore: 

/ 
0.65 X Kd X M X 907.2 X 103 

tb • ---------:----------~------4 

• 

Or, 

F X ~32.: 10 .I 

[c:c:/ft 3
] 

20.8 Kd X~ 

F 

F X t, 
~ • :!0.8 X Kd 

F x tb equals the to:al processed vol~e of 23 x 106 !t3• 

Therefore: 

M • 23 X 106 

20.8 X Kd 
tons 

• 1.11 X 106 tons 
K d 

The suppli~r of the Oyster Creek charcoal syst~ indicated that 

the value of Kd for Kr;pton using a coal base type of activated 

charcoal operatinG at ~bient teQperature is 33 c:~/oo. 

Therefore: 

M • 1.11 x 106 

33 
• 33,500 tons 

~ 34,000 tons 

Also, the density of the charcoal used at Oyster Creek is 34 pounds 

per cubic: foot. S3sed on ~!seuss!ons ~ith a cha~eoal ~aoufac:urer, :his 

represents 3n upper li=it to :he charcoal ~en& ity ~hi:h ~an be achie~ed by 

c:are!ul loadins of the c:har~oal ccn:ainers. 

A~co~d1ng1y, the charcoal volu=e 1s: 1741 
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29. (continued) 

34,000 X :.000 
v - 3t. 

• Z x 106 cubic feet 

The charcoal s:o=age :anks ~ould be desi;ned :o ~eet -~~ 3ec:ion 

!!1. Class 3 :equ~=~en:s in accordance ~ith ra~le ! of Regulatory Guide 

l . l43. Since these :anks ~ould house Kt:•pton-85 for 

an indefinite ti~e period, it is felt :hat the design c! :hese :~~ks lhould 

be consistent ~ith the existing con:ain=en: vessel. As indicated in the =e-
sponse :o Question 25, ~e:ropoli:an Edison did look a: othe= design =e-
qui=e:ents including both less s:r!ngent an~ ~ore st=~~6eot =equir~ents. 

!he ic?osit!on of less stringent desi6Q =equir~ents did not eater!ally 

a!fect :he cost or sch~dule !o= i~pl~en:!ng the ~lte=native stc=age 

options. 
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30. Pag• 13, Section 8.3.3, Cost and Schedule Esti~ate. 

Provide a ~eta!! ~:eakdovn to justi!y why !t wil. take 30 to ~0 ~onths 
to des!in and construct this syste=. 

In order :o ~valuate the ~!!o:: :e~u!red to ~lace :he al:e~a:e 

systecs !n:o operation, ~etropolitan Edison ?er!orced a scoping evaluation 

which ~ncluded a rreli=inary syste= design for each alternate. 7hese pre-

l!=inary systcos were :hen eva!.uated by !'ie:ropol~tan Edison's architect 

engineer :o dete~ine schedule 3nd costs !or ~pleoen:!~g :he syste~. :he 

schedule deter=ine~ is as shown in the attached bar chart. Cur architect 

:e~ine :he :!:es an~ costs presented. ~e cost and sche~~le es:!:ates are 

based en years o~ experience and considered ~udgement and are ~:ns!dered 

adequate !or use by ~e:ropolitL~ Ed!son. A ~ore detailee es:!~ate would 

require srea:er design detail, ~hich ~ould !opose additional, unwarranted 

delays in solving the Kt;~tcn-85 pr~blem. 

:n order to co:plete the cost and schedule est!~ates, the ar-

ch!tect en;!~eer assumed as a base {or most probable) case tha: the build-

!ng~, equi?~ent, ?i?ins, suppor:s, and electrical service ~ere seisoic 

Catesory ! and that the pi?in& design code was AS~ Section III, nivision I, 

C!asa 3. ihe reascns ~or these assu::pt!ons are pr~sented in the answer to 

Question 2S. Ad~itionally, shortest sc~e~ule/least cost and ~ongest schedule/ 

cax!cum cos: es:i~ates •ere also oade. For t~e shortest schedule evalua:ion, 

buildings, equ!?=ent, ?i?ins, supports, and electrical service were non-seis=ic, 

and the p!pin& desisn code ~as ~~Sl B-31.1/ASME \~II. For the longest schedule 

evaluation, :he saDe seis~ic 3nd code ~cqui~eMents as used !or the :os: probable 

case ~ere used, but afr~raft hardening !~r :he building ~as also assu:ed. In 

each case, t~e s~hedules ~~ costs are considered to be the additional ti~e/ 

cost required for the ~lte~a:es as c~?ared t~ the base case o! per!or:i~g a 

cont~olled vent of :he c~ntain~ent. 
1741 
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30. ( contin•&ed) 

~e following add!:icnal qu~lificat!ons a??lY :o :~e sc~e~ule 

an~ ~irect cost esti~~tes !or all :he alternative sysc~s: 

o Al! ~uil~!ngs are l~cate~ at 3:ade :evel. 

o All str~ctures are assu~e~ :~ ~e loc3te~ &p?rox~~ately 1,000 

feet !ro= the containment. 

o Inter~cnnect!ng piping !or contai~en: ac:os~~ere !ro= t~e power 

plant to the sys:e= ~ill be buried and encased in :onc:e:e. 

o Cost o! charcoal/HEPA filters are excluded since :hey are co::oa 

to a!l syste:ns. 

o All costs associated ~ith :he !ollo~!n& ite~ have been excluded 

£roc the est!:ate. 

- Securrty 

- Fire ?rotect!on 

- je=ol!tion of facilities an~ salvage of equ!?~ent upoo de-

=obil!:ation of sysce:s. 

- ~~jor site ~ork (exc3vat!oft, backfill, etc.) 

- Oj)eration and =aintenance o! s~·s:e.=s. 

- Licensing 

- Pe~its, fees and insurance. 

- Disposal of radioactive =ater!als. 

o Schedule is based on !nd~stry standards !or lead :!=es and c~n-

struction Qetho~s and has not been opticized. 

o Power supply will be from existicg equip~ent in the plant •. 

o All esti~3ted costs are in present day dollars (Septe:ber 1979). 

o All allo~3nce !or contingency is included a: 33 percent. 

1741 
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30. (continued) 

For the cryogenic syst~, the follo~ing ad~!t!onal GU&li!!ca:!ons 

o Cos: !or exist!ng equ!;~en: ~~o:u:e~ent !s !or :he S?ec!!ied 

equipoent CS?ecifieat!on 3031-!~95) delivered to the ~I site 

o C~:ogenic equ!~cent vill be provided on s~ids ~~:h valves, con:rols 

and inst~=entation included. 

o Product c~?ressor is included ~ith the ~xist!ng equip:en:. 

o ins::-u~.ent a!:- \:ill be j)rov!ded f roo local cacpr'!ssor. 

o The utility costs are !or opera:ion ~hase cr.ly. Cons:ruc:!on 

and s~art-up utilities are excluded. 

For the bas co:pres~ion syst~, the !ollo\:in~ ~ddit!onal Gualifi-

cnions apply: 

o 36-inch pipe \:&ll thic~ness is 3/8 inches. 

o Pipe vill be surported by a structural steel grid syste=. 

o Pipe vill ~e r~n in 200-foot lengths, capped at each and inte~-

connected vith ~-inch pipe. 

For the charcoal adsorption sys:eo, the fo!loving add!:iooal quali-

!icat1ons apply: 

o Tanks v1ll he supported b~ building !loor and roof truss sys:ea. 

o Tanks arr arranged in 45 ro~s of 10 and are not staggered as 

sh01.'T1 1n sketch. 

o All v:2lves vill ~e 1':\.'l:UJally cpe:-ated .!!, the valve. 

o Tank ord~rs to be issued to sc~~ral veMdors to opt!~i:e ?roduct!on 

1741 1~5 
o Ch:2~c~al will be a~~ilable at jcbsite as requ!red !cr ~onst~uct!on. 

o Cost o! storage and handl!n; of ch3rcoal at ~obsite !s excluded. 

o In all cases (least cCI&t, mcst ?robable cost, and '!13.X!rau:::~ cos.t) • 
$61.2 =1llion !or charcoal is included in :he cost o( cocponents. 
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30. (continued) 

I: should also ~e po~nted ~u: :hat only ~~~~ct costs ~e~~ sh~~ 

in the or!g!~al sub~ittal. Since cost conside~~:!ons ~ere ~ot t~~ =~jor 

detercining !ac:or in rejectin' the alterna:es, other costs such as re­

?l~=e~ent ?~Jer and ~~venue losses ~ere ~ot included. ~etropcl!:a~ Edison 

did, however, evaluate all costs assoc!ated ~!th t:?le:ent!ng :~e al:e~at~ve 

syste~s. A tabulation o! al! these costs ~s attached. The !oll~~!ng addi­

tional quali!ications apply to these oore detailed cost esti:ates. 

o An escal3tion al~•ance o! ~: per year coc?ounded has ~een ?rov!!ed. 

o Ar~~ (!nc:~ental) o! ::: ?er year ce:?our.e~d has ~e~ ~se~. :t !s ass~ed 

the ?!ant vill be c~~issioned !n ~2 conths after the •or~!ng entry. 

o An allowance oi SlO cillioo per ~onth has been included !or rep:ace­

oent power ~ -~79 dollars and has not been escalated. 

o Credit !or fuel has been ?rovided at the rate of :vo ~ills per 

~~R based on historical !uel cycle costs. ?lant rating o! 959 

~Je , along with 60: ca?acity !actor, has been 3SS~ed !or th!s 

calculation. Fuel costs are 1979 dollars not escalated. 

o ~i!!erences in 0~~ :osts have not been evaluated and are not 

considered to be s!gni!!cL~t at this :i~e. 

0 Loss of revenue due to Dn-2 be!ng cut :he :'.lte !;,ase is sa 

~illion per month. ~is !ncludes capital cost, de?rec!ation, 

inc~e tax, operations and caintcnance cos:s .1nd o:he~ :axes. 
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lhe resultant ~ost eutlmate ($ mll llonu) for the cryogenic Lrcalmcnl syul~m ~au: 

30. (continued) /ultllll uno I 
N\!&•lucement fuc 1 

Components Bulldl'l& Ut lltt leo J-:sc41lullon Al-'UilC l'0\.11.!1" c:u:Jt 
l ---

leaat Cost 5.2 4.8 0.4 0.6 7. 0 200 (16.7) 

Moat Prob. Cost 2 
~-1 5.0 0.4 0.9 8.0 ~so (20.8) 

uu. Cu•t 
) 

5.1 7.2 0.4 1.3 10.4 300 (25.0) 

1 
months 2 3 

monthR ·rwcnty Twenty- f 1 vc months 'fhlrty 

The rt!sultant cost eat1111ates ($ mUUonu) for the gau cuca,,resttlon eystctn nrc: 

Leaot Cost 1 

tlost Pro b. Cost 
2 

tla.x. Cost 
) 

Atltlltionnl 
Replacement fuc·l 

Components Bullolng Ut 11Jt leu ~~ ArUDC J'ower C.otJt 

43.1 11.4 4.3 40.3 250 (20.H) 

53.(, 13.0 6.3 52 . 0 300 (25.0) 

S3.7 26.2 8.9 67.0 3')0 (29.2) 

~wcnly-(lvc 111onlha 
2 . 
Thirty cnoulhs 3 

Thlrty-flve monthtt 

The resultant cost eutimate& ($ lllllllona) (or the clutrcoal ad:toq•tlon sy:ttcua arc.-: 

Leu11t Cost 
1 

tluat. Pro b. Cost 2 

trnx. Costl 

I 
'ih l n:· 

Adell t tonal 
Kct•1nccmcnt fuc.- l 

Cmnponcnts Bulltllns Utllitieu ~~ At"IIIIC: l'uw':!:. ___ CuMl 

107.6 20.9 12 . 2 lOU.'J )Uil (2S . II) 

117.0 22.0 1 'j -'• I H•·'• )~II (:l'J . 2) 

117.3 42.2 lU .It 1/o). 2 '•1111 {]). 'J) 

'-·rh 1 r 1.]- r lvc '• riCtnt hu n10ntho furty 

Revenue 
l.ct6S ---··-·-
160 

200 

21tO 

Revenue 
l.u:tn __ 

200 

21t0 

200 

ltcvt•mw 

!:.'.!.r!.'-'-

2'•U 

7HII 

120 

. . 

Totu!_ 

361.) 

41·9 .2 

540.0 

529.3 

631).9 

75(t.6 

75h . l) 

H7l. (, 

lUll'). 8 
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31. ?aFe 76, Sec:icn 8.~ . 1. 

Provide additio::al details on :1-:e C.:opressio:1 a~d Stor~se Sys:~ 
evaluated. ?rovide i~ter!ace !~for.:ati~n. 

For inter!ace info~at!on see the responses to Ou~st!on :s. A 

~ore deta!led cost ~~d schedules breakd~.~ !s 3iven i:: t he r~s?o::se to 

Question 30 . ~e conceptual desi~ of the C~cpress!on and Storage Sys:e: 

is shO\o'n !.n :!.gures 8.4-1, 2, and 3. The o~s!gn 3asis !or :~!.s s;:s:e:: 

!.c given in Section 8.2 and is the saoe as for the ether a::e~a:e s;s~e:s . 

Additional details o! the evaluation o! selected ~torase rressare, re-

belo~. F!nally, de:a!ls of the sh!e l d!ns evaluati~n are ?rov!!ed. 

As a fi~st app~oxirnation, the higt ?ress~re stor~ge · 
system which would be most economical is the one ~~ich 
contQins th~ s~allest ~eight o! metal. nccor~in~ly, 
the e!!ect of the main systc~ varia~le, i.e., storage 
pressure, on storage vesse! weight was evaluated as 
follows. 

For a container initially !illed wi~~ air at a~~cs­
pheric p~cssure, ~he storage vol~~e re~cired is: 

Po 
v5 • vP x p-

1741 lt;8 
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31. Ccon~inued) 

Where: 

vs = :-equired s +,.orage volur.'le, !t3 

vP • p:ocessed volume • 23 X 106 ft3 

Po .. initial container pressure • 14.7 ?sia 

p • storage pressu:e, ?Sig 

• 23 X 106 X 14.7/P 

The re~~ired containe: wall ~~ick~ess, t, is giver. ~y: 

t • PR -0 

\-."here: 

R - container radius, in 

0 - allowa~le stress, psi 

• 15,000 for a -:ypical ca:~on steel 
in accordance with the ASHE Code, 
Section III, S~section UA 

Neglecting the steel con-:ained in the container ends, 
which is :easonable for containers such as ?ipi ng with 
high length-to-diameter ratio, the total container 
steel volume (V0) is: 

V
0 

• 2~R X L X t 

Where L • contai ner length, in 

reguire~ container volume, . 3 
~n 

• volwne per unl.t leng:h 

23 X 106 
X 14.7 X .!.1.£! • p nR2 

1741 1~9 
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31. lconi;inued) 

Accordi~gly, ~sing t a PR/a 

-
-
-

2 WR X 23 X 106 
X 14.7 X 1728 

PwR2 

... 
X 23 X 106 X 14.7 )\ 1729 4 

15,000 

78 X 106 in3 

PR x-a 

At 0.28 pounds per ~ .. 3 .. ~ , the weigh~ • 22 X 1v6 pouncs. 

This evaluation shows t~at the total con~ai~e: weight 
is independent o: ~e storage ?ressure and also inde­
penden~ o! the s~eci!ic container radi~s selected. 

It is considered that standard wall pipin~ would be 
the ~ype o! stora~e co~por.ent which coul~ be most 
readily obtained in a timely ~anner !or ~he system. 
Use of 36-inch 0.0. standard wall piping (0.375-inch 
thick) was selected based on ~~e following considera­
tions: 

• 

• 

• 

Use of a s~aller dia~eter standard wall pipe 
would result in a higher s~orage pressure, 
which has a higher po~ential !or inadvertent 
system leakage. In addition, while the total 
volume of piping would decrease, t~e total le~;th 
of piping would increase. Accordingly, ~e n~~er 
of !ield welds wn~ch would be re~uired would in­
crease. 

Use of a larger di~~eter standard wall pipe is 
desirable in that the storage pressure and n~~er 
of field welds would be reduced. However, the 
availability of piping decreases in the larger 
si:es, and the difficulty of per!orming field 
welds increases. 

Accordingly, while not optimi:ed, use of 36-inch 
0.0. piping is co~sida ~ed a r~asonable balance 
between availnbility, stora9e pressure, ~nd ~ase 
o! installation. 
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Jl. (continued) 

Pertinent pa~ameters !or a system which e~ploys 36-i~ch 
standard wall piping are as follows: 

Storaae P:-essure 

In accordance 'Ni ~h the ASHE Code, Section !II, Sub­
section NO, (Class 3 componen~s), Para;rapn ~D-3640: 

2 X S X Et 
Pa • o

0 
- 2 y~ 

Where: 

Pa a allowable p:essure, ?Siq 

S • allowable stre3s 

• 15,000 psig for typical carbon steel ~ate:ial 

E a weld joint ef~iciency 

• l, with 100\ radiog:aphy and are-welded 
joints 

t = wall thickness • 0.375 inch 

0 0 a pipe outside diameter a 36 ine~es 

y 

~ccordingly: 

2 X 15,000 X l X 0.375 
pa · • 36- 2 X 4 X 0.375 

• 340 psiq . 

Storage Volume 

r:om above: 

vs 
23 X 106 

X 14.7 ft3 1741 171 • p 

23 X 106 X 14.7 
c 

340 

• 0.994 X 106 ftl 

"' l.Ox 106 ft3 
a 

- . . . -- · ·- . t 



31. (eont!.nued} 

Length o! Pipe 

!nte:nal a:ea • 

-
• 

'l'herefo:e: 

i (36 - 2 X 0.373) 2 

975.91 in2 

6.78 £~ 2 

Required leng~h • 1 X 106 ft 3 

6.78 =~2 

t1eioht of Pice 

• 147,000 feet 

"' • 150,000 feet 

From ~~SI 336.10-1975, the weight of s~anea:d wall 
36-inch pipe is 142.68 lbs/!~. The:efore: 

Pipe weight = 150,000 x 1<2 . 68 

- 21.4 x 106 lbs 

Design Alternates 

Paramete:s for various desi9n alterna~es are defined 
in ~his section including (1) use of higher ?ressure 
pipinq, (2) use of a sin9le large con~ainer, and 
(3) use of many standard qas storage bottles. 

(1) Use of Hicher Press~re ~ioinq 

The desiqn pressure for l.O-inch thick 36-inch 
piping is, in accordance with the ?revious sec­
tion: 

p a: 2 X 15,000 X 1.0 
36 - 2 X 4 X l 

• 1,070 ?Siq 1741 172 
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31. (cono:inued) 

The weight o! such p!pi~g compared to stan~ard 
wall piping would be p~opc~~io~al to ~he wall 
thickn~ss and inve~se1y propor~ional to ~he 
desiq~ pr~ssure, i. e .: 

Weight :a X 10 6 1.0 340 21 • 4 0.375 Y. 1,070 

• 18 .1 x 106 lbs 

Acco~dingly, ~~~~e is ~o sicni!icant weight 
savings associated .with thic~er walled piping. 

(2) Use o! a Single Larce Container 

Assume a vessel equivalent in vol~~e to ~he 
3 ~xistinq con~ainrnent vessel, i.e., 2 x 106ft. 

In accordance with Section 3.a., the storage 
pressu~e fo~ such a container would be: 

p a 23 X 106 X 14.7 

2 X 106 

a 170 psig • 

\O:ith a radius o! about 60 feet (720 inches), the 
wall thickness of such a coneainer would be: 

"' t = 

• 

170 X 720 
--rs;-oo-o 
8.2 inches 

Such a container would likely be significantly 
more cos~ly and would take longer to construe~ 
than a syste~ which ernfloys standa~d wall pipi~g. 

(3) Use of Standard Gas Bottles 

Standar~ high pressure gas storage bottles per 
ICC-22GS have ~he following pa~amete~s: 

0 

• 
• 

Storage pressu~e: 2,500 psiq 

Hydro pressure: S,oo.o psig 

C~?acity: 277 ft 3 at S~P 
1741 173 
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31. (con::.n~ed) 

The required n~~er o! such ~o~~!es :s ~~e=e:o~e: 

23 X 106 

277 

or 83,000. 

The pipe a~d valve arrar.gement for a sys:e~ which 
employed such bottles would be verv c:~~lex ~e­
cause of the large ~~wber of bo:tles required. 

Summary o! ~esults 

a. Oesicn Pa:a~eters of Basi= s~s:em 

Pipe Si:e: 36-i~ch o.o. standar~ wall pipe (0.375-inch 
thick walls) 

Storage Pressure: 340 psiq 

Storage Volume: 1 X 106 :t3 

Len;th of Pipe: 150,000 ft3 

Weight of Pipe: 21.4 X 106 lbs 

b. Ose of Hicher Pressure Piping 

Pipe Si:e: 36-inch 0.0., 1.0-i~ch thick wall 

Storage Pressure: 1,070 psig 

Weight Savi~gs: Negligible 

c. Use o! a Sinale Larae Con~ai~er 

Container Volu~e: 2 x 106 ft3 

Storage Pressure: 170 psig 

~equired Wall Thick~ess (if carbon steel): >8 inc~es 

d. Use of Stan~ard Cas aottles 

Nu~cr of bottles ~equired: 93,000 1741 174 
Conclusio~s· 

Usc of standard wall piping, about 36-inch dia~eter, is 
considered the most reasonable appro3ch. 
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:n. (continued) 

~he shielding evaluation con~ains a ~errn which 
is =ela~ec ~y qecmet=y to the ~o~al ga~mas ?e: se=ond 
from Kr-eS cisinteg=ations, S. 

For 1 ~Ci/ml o! K=-85 and 2 x 106 ft 3 of contai~ment 
vol~me, the to~al =~~ies o! K=-85, C, is: 

c - 1 X 10-6 X 2 X 106 X 2.532 X 104 

56.6 x 103 curies 

With 3.7 x 1010 cisinteg:ations ?e= second, and 0.01 A's 
produced ?e: cisintesration: 

S • 56.6 X 103 X 3.7 X lOlO X 0.01 

• 2.1 x 1013 A's/sec 
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31. ( con~i:n:ed) 

Anothe: 
DR, the 
!lux o! 
Fo: the 

co~~on term in t~e shielding evaluation is 
cos~ rec2ived i~ ~/h: as a =~sult o! a g~~~a 
1 ca~~a oer sauare centi~e~e= oer second. 
O.S ~ev ga~~as f:cm K:-85, OR equals 10-6. 

~he subsequen~ evaluation is based or. ehe ~ethocs and 
physical ?ara:r.e~e:s cono;ai~ed in Al':S/S0-76/14, 
•A Hancbook o! Radiation Shielding Data," ca~ed 
July, 1976. This is :e!er:~d ~o as •Ref. 1• in ~~e 
!ollowins evaluation. 

F:om Ref. 1, the dose :o: an infinitely long cylince: is: 

0 :s 
OR X SV X R0

2 
X S 

2 (a + Z) 
:' (1f/2,b) 

Where: 

sv - voll!met:ic source, ).'s/c~3 -sec 

Ro = cylinde: radius 

B • buildup !actor 

F(n/2,b) = Sieve:~'s intesr~l (Ref. 1, ?a;e 2-9) 

a • distance !:om ou~er surface to recepto: 

z • effective cylinder radius conside:ing 
self-shielding 

b 

t 

R0 !or gas in 36-inc~ di~~eter pipe 

- ~t 
= attenuation coefficient for s! ·ielding 

materials, cm-l 

= shielding ~aterial thickness, em 
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31. (cont~nued) 

(1) Hich Ac~ivitv Pioinc wi~h S~X-!:lch Concrete Shielding 

~s shown in Figure 8.4-:, the cuter 
section of high act~v1~y p~p~ng contains 8/21 o~ 
the to~al high ac~ivity piping volume (which con­
sists of 20 \ o! the total vol~~e). Therefore, 
the vol~~e of these ou~e: pipes: 

• 
... 

8/21 X 0.2 X VS 

0.076 vs 

- total sto:a;e vol~e 

l x 106 ft3 @ 340 psig 

Also, the fraction of 
activity :e~oved f:crn contai~~ent is: 

l 
f • [l - e-v /V) 

Where v1 
a volume processed 

V ~ contai~~ent vol~~e 

The:e!o:e, the 3ct~vity re~ovee1~y the cente~ost 
builcing pipe sections, ~here V is (0.2- 0.076), 
or 0.124 of the total process vo!~e (23 x 106 ft~ 
@ stp), is: 

£ a (1 - e-(0.124 x 23 X 10612 X 106 ) ) 

a 0.76 

When 20\ of the total vol:Jr.ie is processed: 

f .. (1 -
-(0.2 X 23 X e . 106/2 X 106)) 

= 0.90 

~herefore, the oute:~ost pipe sections contain 
(O.SO- 0.76) o: 0.14 of ~he total activity. 
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31. (continued) 

The vo1~e of these outer ~i~es is 
0.076 x l x 106 :t3, or . 2.is·x 109 ~1 • 

. - -·-· · The=e:ore: 

-·· - ··--· --- S · 0.14 X S v u 9 
--- · · ·-·-----··- .. 2.15 X 10 

t 

. -- - ··· ··----
. --- --·-- ·-----

o.i4 -~ 2.1 x 1or3 · 
2.15 X 109 

· ·-- · · ·· -- · 0 • • -

-------------------• · 13.7 x 10 2 A's/c:-sec · · 

------------ -----· ---------·----- ---- --·-- __ .. _ 
8 + z 

----===--= ... ------------------ -------
· _____ z_~ .~0 =- 1. 5 feet 

·- ------------8 ··= · · '\.2 feet minimu."n 

----------
--------------- ·--··---· ··--·---- ... ·--- - ·· 

R 2 
--------- O· --- ------- ··----------

--- . ------------
R = 1.5 feet 

----··0 .. _,_ 
= 45.7 em 

..... ~. R
0 

2
_ = 2.1 X 103 

. F{1T/2,b) 
• - ---- · - • 0 • • • --· -- -- • · - • · - - · - -·--- 0 •• 

. -·~ ... _ '. __ The shielding consists of o. 375 inches of ca=~o:l 
. --·- _ : .. _ · . .. . _ ... _; -~~~-~~- p~p~ plus ~. ~~c~e.s_ of ~o-~c~:te. __ .. __ ... _ . . . . 
: ___ :_~-~--- .. .. .;-. Iron: .---·-· .... : ___ , __ i - .. ·---· ·-------~ ___ -- · -·· 

. I -.. --T---· · ··; .. ---·~ ··- lJ(O:S !-1ev A's) = ·· 0.659 (Ref. 1, ?age 5-10) 
... . ....;._, =- _: . .: __ 1. .. ;,_ .. . .. -- . . . . .... 

t ---··· ·- ···· . I • ·--·· 
. . -..... . . .. 

1 

I 

t ~ 0.375 X 2.54 • 0.953 

Concrete: 

· · · • ·· · ~ ( 0 • 5 ~1cv l. ' s) = · 0.202 (Ref. 1, Page 5-11) 

t = G X 2.54 • 15.24 . 
1741 1.78 
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31. (con~inued) 

.- ,- .--i- 1 '-~~:· .• ----, ·-···T:-··- r-··; -! -1' . . . 
I I ! I • -----· · •• - ----i-

·--b----o-.659 X 0.953 + 0.202 X 15.24 · -·----·--

-~----------------- ---·- ---·---·-­. . 
3.71 -·- ---··-;..._~------ -. -----------~ ---- .. -- -- -----

F('lf/2, 3171) - · 1.5 X 10-2. (Ref. ·1, Page 2-9) 

-----~-.:.-.B. _ _;.. ________ -- ----
_____ ._;_ ___ =-=F~~!D_Re~~'- ?ag~~::-2.2_, _ -~_.,._7. 3....;. __ 

-----~--Dose--· --

using -v-alues de'te~ined ·above: 
----------~~~-

l0-6 X 13.7 -;i~i -X--;-:-l·X 103 X 7. 3 X 1. 5 ~ 10-l 
Oose ,. 
--~----~------ _2~~1~0~7 ______ ~~~--

1 

--~---•- 14.7 X 10-4 R/hr - ·- ----·---:--....;..--....-
' .. 

-~~---;.._--:-_,:__ ____ ...;,_ ________ ----------
---~-----i _Th~=e are seven =ows of pipes at the outer face _ 

I of the ~ui1ding, the highest being approxi~ate1y 
· ·· · -30 feet eleva~ion. Accordingly, t.~e l:.Otal dose 

---- ; _would be about eauiva.lent to that f:-om three :ows j 
1 1 • of pipes, or '\.4. 5 :nr/h=. · · 

I -----··· 
-----;--

' ···--·----
. . -----

This is less than t~e dose !or a =adiation a=ea 
of S rn:/hr and is acceptable. 

-~ - - ' - ·- · ... (2) · Low Activity Piping with No Conc=ete Shieldinq 
' ! I : 

--;-·~-~-- ~ --~-·-·As shown in Figure 8. 4-3, the 
_______ __ ___ J.oute:most sections of the low activl.~Y p1.p1.ng 

I ; : ! !1 1 contain 40\ of the total processed volu1·ne, or 
-·j--:7'""-. "T ·· ·- ;- 400,000 !t3. This is the last gas processed • 
. . -- i--~---· ·· ...i ·-~- The fraction of total activity contained in other 

· ; ! I I ! pipe sections is thus: . , : . ·-:·-; -- ·,!-r . . : · · -- -·: ·· ··-···- i - • • -~- · : 

_; .. ~ -:- ~-~ -1--: -' f-~- : .(l! _ ·e-(0.5 X 23 X 106/2 X 106 )) 
.. ... , --· ., .. - -·. -· 
. . : I • I 
• ~- ··- . -- •. -, _ _; .. .:.. . - .. 0. 9 9 9 0 
• ; • ; ; ; I I ! 

. - · .... 1·-- ·· •. -· --·-·· ... . ···· - . -
; i i I l I : · 

... 1. . i 

--·1 

.. 

1741 179 

-- . ·--- ----- ---- -- - .. 



• 
' . , ... 

31. {continued) 

Accorcin;ly, the low activi~y piping con~ains 
O.l\ of :~e total ac~ivi~y. 

S • l X 10-
3 

X S 
v v 

1 X 10-) X 2.1 X 1013 
= 

400,000 X 2.832 X 10
4 

• 1.85 y's/cc-sec 

The ra~io of source s~~enqt~ :~om ~i9h a~c low 
ac~ivi~y sections is: 

l3.7x 102 

1.85 
• i~O 

The results in the p~evious section s~ow ~at 
with no concrete shielding, the cose wou:c be 
incr~asec by a !actor of 1/(B x F(n/2,b)], or: 

1 • 9.1 
7.3 X 1.5 X 10-z 

Accordingly, ~e dose from low activity piping 
will be less than 9.1/740 x 100 

:a 1.2\ of ~i9h activity pi?in9 . 

0.012 x 4.5 • 0.05 rnr/hr ~hich is acceptabl~. 

174 1 180 

·- -· -··--- --- t 



' •• 

32. ?age 77, Sec:ion S.4.3, Cost a~d Schedule ~s:i:ate. 
Provide a detail brea~d~~ to justi~; ~hy it ~ill :a~e ~5 to )5 ~onths 
to design and cons:~c: :~is sys:~. 

scheduling techniques :o dete~ine :he :i=es ~~d :osts ?resented. 

The cost and schedule es<!.=ot•• are ~ased oo years of expe<ience aod 

considered judg~ent and a:e considered adequate !or ~se by ~e:ro-
?Oli:an ~dison. A =ore detailed esticate ~ould require greater 

des i gn detail, vhich ~ould i:pose additional, un~ar~anted delays 

in solvinS :he ~t)·pton-85 p~obl~· 
See the ~~sver to ~~estion 30 for additional details. 

,741 \8\ 
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33. Page 85. Section 8.5.3. Cost and Sch~dule ~sti=~tes. 

P~ovide a detail ~rea~~own to justi!y why it vill :a~e 20 :o 30 :on:hs 
to design and construct this syste=. 

Our archi:e:: enzinee~ ~sed s:~n~ar~ in~ustr:· est!=a:!r.g and 

scheduling techniques to de:~rcine :he :!ces ~~d costs r~~sen:ed. 

rhe cost and s~~edule es:1:ates are ~ased ~n years o! experience 

and considered judgecent an~ are considered adequate !or use by 

~etro?oli:an !d!son. A core detailed esti:ate would require sreater 

des!sn detail. which would ~pose additional. unwarranted de:ays 

See :he ~sver to Question 30 !or add!:ional ~e:a!ls. 
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