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ABSTRACT

Inertial con{inemmnt fumion (ICF) comwrcial-

●pplications plant-optimum driv-r pulsm rmpmti-
tion rates may ●ncaad r-actor pulsm-ropctition-

ratc capobllitimm. Thug, mor9 than one reactor

may b- roquirmd 4or l--cost production of ●lmc-

tric pc+rar, procwoss host, fisslonablm +umls,

●tc., in ICF plants, Bubmtential ●avingm in •~-

Dmn9iv* r-actor contain~nt cml]m ●nd blankets

can bc roalirmd by placing morm than on- reactor

in ● CW1l ●nd by surrounding moro tnan on. rooc-

tor cavity with ● singlo blanket ●y9t8m. Tnoro

●rc ●lmc soma potential dimac!.aotagmm ●mmocaatod

mlth C1OSO couplino in compact multicavity blan-
katg ●nd mu]tlroactor COIIB, Tr&dmotfm ●mmoc]a-
!atod with ssvoral sconarlos havw brown ●tudlnd.

INTRODUCTION

In ●ddition to ●nvironmmntml, ●b+etv, rmll-

●bility, ●nd plant scalr conmiamratlons, two

●comomic figurms of ~rit used to comparo lCF

com.wwcial-appl icat ionm arm promlnontl (1) in-

itial capital cost rnd (2) unit co-t of product-

ion of ●lcctrirttyr procomm h-at, +iomionablo

+UQIS, ● te. 7P. second ●conomic figuro 04 merit

corrmlatos ●tronglv with the firmt bccaumo CaB-

ltal charg~s ●ro projactod to dominatm lCF ●co-

nomica. Cemt ●bvingm cm b8 obtain-d by’ tmchno-

l~ical brmakthrouehm that givm bottw pwform-
anco, Q11ou lmsm-oxponaiiq matwim19 of con-

struction ●rid/or manufmcttiring mgthods to bm

Unod, ●tt, Bimplo nays to reduco th- total

●mounts of concrmta, plpm, ~irom, ●tmal , insul–

●tlon, ahloldlng, ●tc. , can havm ●i~nl+lcant

iwticts on co9t9. M8 w. concerned horm with

tha Iattsr clams of coat-cutting tmchniquom.

Thw COStL Bf ructor contalnmont cm]], ●nd
bltnkctm fmmpscially hybrid) and ammociatad

quipmont typically ●rm .@timatmd to total to
hundrodm of millions of dollars for nominal

1000-tWa-not-sloctrlc lCF Bouw ewwatifw
Mtatlon,. Thus, larga ●avlngm on blankmtm ●nd
contain~nt can hav~ ● ●ignlficant impact on
total plant cost. In “cmvantional” multi-

roactor ICF plant cwicopto, ●ach containa+snt

Roll emclomms but ● ●insl- reactor cnd ●ach

blarikmt ●urroundm only on- rmactor cavity.’

Largo ●avingm in reactor camtaln~nt call VOILIW

and wall, floor, ●nd cmiling ●raa ●nd In blank-t

volumm ●nd ●urfnco ●rma ralativo to convontimal

Jayoutm can b- obtain-d by placing morm than on.

reactor in ●ath rmactor c-l] ●nd bv ●nclosing

morm than on- roactlr cav~ty in ● Sinalm blank-t
●ymtom. Th@90 idmam #r. illustrated In FIIJ. 1.
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Fig, 1. Bchomatlc 04 compact multlroactor con-

tafnmwnt CQ1l ●nd multicavity blanket

ICF concopts (contlnuod on n~xt page).

Ma ●m- otnw potontial ●dvantagmm am w@l:.

Total piping, control-line, drivmr-beam-line,

●tc, , runm can b. rsducod, The capac~tiom of
●quipmmt roquirmd to maintain reactor cmll ●n-
vironmantm can b. rcducmd, Shielding can b.
●mallw ●nd l@#kaQQ of radifitlon, hamardoum

chcmlcals, ●nd dangmroum isotopcg can bm rmdu~md
or control b~comoa ●am,cr , hitching of high-

rmpmtition-rato drivmr boamm from on. lowmr-
rop@tltion-rat@ risctor to anoth~r ccn bm ●amlmr

●nd l-mm ●mponmivt, bmcauco bt.jam dcflsctisn



●nglwg can be 1.98 and +~ bream turng ●ay bw
+oamiblo. Thi9 crmgidwati~ 1S vi-d 69 w9-
pocially important +or hmavy-ion fumim b8caumm

●ti+f ion beams au8t bm tranmportod in ●vacuatmd

tubes ●nd can ally b- turned using bulky, ●mpM-

sivo, ●up-conducting magnotm with Iargc turning

radii . Rmquirmd capacitiwm for r~rtof plant

wquipmu!t such ●s tritium rmcovmry, sa+wty’,

● tc. , symtmms dmpmr,d in part om the VOIUU 04

blankotm. Finally, it mbmy b- pomsjbl- to t~-

bino r-actor subsystems uhon reactors ●ro closm-

lY couplmd to takw obtain o+ ●comomim of ●calo
not foasiblo with convontiomal plant Iayou:s.

COnWMtiOnal plant Iayou’.s ● lmo have pot-
wntial ●dvantages rwlativm to the compact con-

copts conm]d8rmd h-r., Singlm-cmll hazardoum

●aterial ‘nvcntwi8s wo&ld b. lur. RmpaIr

andlor routinm maintmanco o{ OIIW reactor whilo
othwrm cmtinw to Opwatm may b. foasiblo.

ACC08S for repair and maintrnmce mav bm Dmttmr.

● lant capacity .rductions can b. !ms in the

● vmt of ungchwdulmd ●hutdown ●rid/or catastro-

phic falluro of one reactor if damags ccn bc

confinod to its COI1 ●nd tho call cm bm jgolat-
●d from othmrs without interfering with w.tiA-

tion 0+ otlwr roactorm. Finaliy, diract-drive

targmts, *ich roquiro rolotivoly uniform irrad-

iation with manv drivo~ beams dimtributod more

or l-as uniformly in solid ●ngle, would be ●ao-

lor to ●ccommodate with isolatmd reactors.=
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Dlrmct-driver twgwts MY ●till b, ●ccomodatod

in ●ultiroactor cellm, but pr-ably not ulth

eltscavity blankotm. Muiiicavity blankotm

●ppmar to o++mr no migni{icafit pr*10m8 for th,

.Inglm-sidmd ●nd doublm-nidod irradiation o+

targ8ts 4oamiblw with indiroc*.-drivw targwte if
mly linear or planar ●rrays of cavities ●rm
conmidwwd. Ma ha.. tmsidormd only ●uch gwo-

-trios in our ●tudiem. Tho rolativm ~rits of

direct-drive tarowts, which havo potmtial for

high-r gains than inoirwct-drivo targmts ●t the

●a- drivw puism ●orgy, but also greatly con-

● train rwactor dmsign OptiMm bnd MV add gub-

●tantially to final bream tranmport ●nd +ocuaing

ce?tm, ●ro still bming invmmtigatwd.

It may b. possiblu to d?tain ●omc of tn.
●dvantagom o+ the propomwd campact schomDs ●nd
yet rmtaln 8- of tho ●dvantagmm o+ the con-

ventional concmpt9. For ●rnamplm, bmtter ●CCOS8

for r-pair ●nd malntmnanco could 0. providod by

●]leuing for mo+a clmaranco ●round rmactorm In
Wltiroactor collm. Cor,tinumd opwrbtlon G+
othor rmactmrm till. ● failed reactor is bming

rmpair,d nay bm pomslblw if bmttmr remote maln-
tmmcm procodurmm W- d-vmlopod. Do9igns that

prwvant failure of one reactor from damaging or

intor{cring with opbration of ●djacmt rmactorn

-y bo f@aSib]O. [v-n in cagom uhorm ● ●lnglm

larg~ reactor roprosentm a good match tc tho
driver, ●ufficimt]y inmxponsivo compact mult]-

cavlty reactor concmpts could permit roducod

probability of ions o. ●ll plant capacity if one
cavity failm. In particular, hsavy-]on ●ccml-

crators ●pparently can bm c~ot!tlvo ●t lowor

g&inm, but higher pulmo ropetitlon ratom, be-
ceumm they o+fer higher w$ficie~ciwm ●nd can be

rapmtit~v~ly pulaod ●t very high rates for
!Ittlc ●dditional cost,

The magmitudos O+ many of thw potwntial

bmnofitm of tompact multiroactor containment

cmlln ●nd multlcavity blankotn will be reactor,
dri\8r, ● te., cmcnt-spmcific. A]SO tho ●COpO

o{ thm prmm~’~t mtudy O.d not pwmit ●namlnation

of ● ll posgiblm trbdeo+{m, Thwmfore, wm con-

flno our OImcubgJon hero to ralatlvoly stralght-

fornard cnalyslg of ● f.u ~mporta,]t gonmric ●9-

pmctm for a few diffwrmnt ●conariom ●nd addit-

ional diacummlon of ●ow of tho ismugc montloncd

●bovm. Dur primary objmctivo wam to ● tlmulat~

furthdr discussion of thm tradeoffm in ●n ● t-

tomt to lmprow tho ●ttractiv~azm of lCF for
commrclal ●pplication, W notm in pamming

that thm maonrtic 4umion community=.- ●nd tho

fimolm pouor lnduntrym ham boon forcmd rmcmntly

to cmnidor ways to roduco reactor SIZG- in ●n

gf40rt to rwnaln compat]tivo. fit least one ●t-
twpt ham bmmn mauw ●t developing ● morm-compac’.

ICF *,Iltiraactor plant conc~pti*

FUI.L, MINIWL, MO, AND D?TlttAL BLANKCT TI+ICKNEBS

Fig, 1. Continwd,



h+initivm ●wrm to thmmm qummtionm can
mly b. obtainod through ● orm ●ntmnm~vo ●alvmma
with 9pocific rmactw cmcmptm. Tho critical
qu,zmtiom is ~mthmr high-mrmrgy nmutronm rmlmas-
ad by a pollot microonplomion in M* cavity will
caumm unaccmptablm upmmtm in thm rmmtoration of
cavity condition roquirod +or ●urvivablo target
in~mction ●d final driwr bream tranmport ●nd
4ucuming in mtijacmt cavitimm. Dry-mall rmactor
concmptm ommm momt likdy to b. rocigtant to

upwt by twget mmimsimm frm ●djacmt cwit-
ios.” Mm bolio~o for ICF rmactor concmpts that
oaploy liqujd mmtals for ~irst-umll protection
that intmr+mrmncwm bmt~ ●djacwit cavitimm can
b. rmducmd to accmptablm 1WVQ18 through nppro-
priatm dmmign.’ With no blmktit bmtwmwn ●djac-
ont cavitlo8, ●tructurm diractly botrnn rnactor
cavitims ●d oth.r firmt-nail ●tructuro would
likely hav~ to bo rmplacmd two or more tlmmm ●s
oftmn unlmmm mpecial dmmigns cm reduce nmutron
damage ratmm. Dry-wall r.actor fir9t nallm may
rnquirm SBmcial cooAing Symtomsj comcopts that
uw liquid mmtala f- +irmtwall protmctlon
mhould not. k havm computmd ●avingm in blankwt
volumo ●nd ●rea for thm ●Mtromos of full blmkmt
thicknmms and no blanket to bound thm ●avingm.

●LRE-FLISIa MD HYBRID DM4WT9

?otmtial coat ●avingm ●rm ●xpectmd to
scale diffumtly 4or purm +umjon than +or ?IV-
brid blmnkotm. Tritium brggding ~ttri~l- ●nd

hmat trangpwt 41uldo that havo bmm p. oposed
#or puro-fumion blmkmtm w. rolativmly lnmn-
pmmi Vm. For ●mamplo, highly pUri#I@d lithium
prommtly comtm ● fon tonm O* 8/kg or m !WI tmnm
of thoummdm of ● /ma. Solid lithium compotindm
cm b. more or 1.8s ●npmmaw, dmpmnding on tho
compound. Tho cost of 0asmou9 coolmtm, such ●m
helium, is ● lso modomt.

Puro-fuglon ICF rtactor blankat structur~

im .xpoctmd to b. rmlativoly ●implo, with tow

goomotric constraints, ●nd rolativmly in@npm-

91V0. 1n8ulatlon, hsmt tracino, in8trumonta-
tlon, ●hiclding, ●tc., mill ●dd substantially to
tho total cost. Thm significant purm-fusion
blank-t costs ●ppwontly ●calo apprornimataly
with blankmt outmr gurfaco ●rea. Roquirod cap-
●cities for ●uch blmnkct-ralat-d romtor plant
oquipmont ●m tritlum Fscovory ●nd liquid-mmtal
sa4stV •~stgmm Ml]] dopond ●omouhat m blw?kot
Val Umm,

Tho fmrtilm-imotopc-cmtaining ●lwmmtm in
hybrid ICF blankats, conwntlonal clad pins in
hwagonal cans for ●ample, ●ro rmlativmly ●tlI-
pmmlv-. ~pronimsto comtn 4or Complmtm hvbrid
blanbmt ●msombllom hr. oftm ●wprosnod in terms
of c~tainod heavy matal (FIN) , dopmd on ● lgmgnt
design, ●nd tvplcally fall in thm 4@w-hundrmd-
8/kg M rargm. With heavy-notal dtnsltlos sD-

proaching 20,000 kg/ins ●nd volumm fractionm of
hmavv mmtal > 0.75, fortllo bimkot coats o+ ●

4.w milllm S/m= ●rc typical.

Tho great noight 04 hybrid blmkmtm makes
rmactor 8upport ● much grmotor problom 4or thmm

than 4or pure +umion. Dthmr hy brid blmkwt
●tructurm ●nd blanket-rolatmd reactor ●ubmymtmmm
●ro ●npoctmd to be similar to thomm +or puro
+union. Hybrid blank.t Ooomstrirm ●rm ●npectod
to bw &orw conmtrainmd thm thomm o+ pure-fumion

blankmtsl conventional fuel pins in honagonal
cmnm cannot b. readily ●ccomodatmd iti ●phwical-
sholl blmkotm. Hybr:d-blmkmt Costa ●rr w-

~tod to ~calm moro C1OW1V with blanket voluma
than nith ●ur4acw ●rem. Bocauso hybrid blmkots
●. . smp~ctod to bm much mora ●MpMmIvo thm purm

4umion blmkwtm, ●avingm in blmkat volumm mrm
morm important.

MIJLT]CAVITY BLhNKET VDLLIPIE ~ND AREA SAVINGS

For thm lin~ar ●nd plmtr compact multl-
Cavitv ICF tlank-t goomotriom dopictod sch~mat-
icaAIv in Figs. 2, 3, ●d 40 ~ havo computou
thm ratiom 04 multicavity’ blank-t VOILIM ●u
Outer 9urfaC0 ●rea to thm Corrospmding totalm
4or thw ●amm numb-r 04 ●mparatm Sjnglo-cavity
blankmtm. Tha calculatlona umrm pmrforme~ fur
tlm witr.mms of full blankat thicknmmm ●nd no
blanket bmtuwn ●djacmt rmactor cavities.
Blmnk@t innmr sur4aca ●rca and connecting blan-
k-t mtructur~ ●rmm Am ●mpmctmd to b. roughly
proportional to blmkot outor gurfaco wma.

Tlw ramults for tho goomrtry of Fig. 2 ●rc

grmphmd in Figm. 5 ●nd 6. Rmmultm for the geo-
wtrimm of Fig. 3 •r~ dinplaycd graphically In
Figs, 7 ●nd e. Spsc. limitations preclude show-
ing r-multm for thm gwomctrigg 04 Figm. ?. and 4,

H! PAnAIC BLANKETS

~ ~ANHW4CTMC4V17YWCtWLE DL4WCTCYSTEM

FULL BLAkMCT THICMNShti No BLANKET
BETWtEN REACTOR CAVITi?q M!?WW[M RCAC70R CAVITIES

(@.:::CID
Fig. 2. Tranm40rmmtion of ●oparatw ●phorical

r-actor cavity/mphorical-ohol 1 blmkmt
comblnatienm into Ilnomr multicav.ty
cylindrical -mholl/homisphar~cal-bh@l 1
blankmt concepts.



MOWE THAN C)M! WACTW CAVrTV w SWAOLf! BLA~l!’L SYSTEM

FUL 3LA~l!T ~KM!S’d NO ●UA=CT SZTWl!EN

BE IWIEN RfiACT~ CAVmS REACT~ CAVITICS

mm
8AVINUS s 1 C7LWOPICAL CAP SAVW+OS: ~ 2 CVLWONICAL CAPS

-n RIZACTOR PER REACTOR

Fig. 3. Transformation of ●mparatm ●phsrica] (or

cylindr~ca]) reactor cavity/cylindrical
-shell blmkmt combinations into Iin@ar

multicavity cylindrical-shmll blankmt

Concopts.

SZPARATE BLANKETS

-c THAN ONE REAC’m CAilTV IN SINGLE ELANKET 8VSTEM
FULL BLANKET THICKNESS NO BLANUET BETWECN REACTOR

BCTWECN m?ACTOR CAVITIES CAVITIES

CA VIN(10 SM4LLFR sPtK?nlCAL SAVIN08 LAhOIER 3P+WRICAL
CAP8 CAPS

LINCAR Am WCHLC7E ClnCLE LAYOUTS WITHOUT WLTIPLE
OVI!RLAPW SLANKETS

fIXL tLAtiKCT THICKNESS
BETWEEN REACTOR CAVITIES

KI DLA~ET BET WIECN
REACTOR CAVITIES

CmL4-ARLAVOLJT9 WITHOUT MTIWJ DLA~l!T OVIRLAP

EN

& e

Fig. 4, Trmnm+ormatlon 04 ●mpar~te ●phorical

r~actor rmactor cavity/nphmrical-stlml 1

blankst combinations intc IInmar ●nd

circular multlcavlty’ sphmrical-mhmll

blank-t Concmptn.
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total volumw ●dvings rolatlvo to con-

ventional ●mparato ~lankots (V?/V~) ●s

#unction o+ roduccd blanket th]cknomm

(L = ‘/R) ●nd numbmr of rmact~r cavltlos

(N) for thm goomotry of Fig. 2.
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Fig. 6. Compact multlcavity blank-t cone-pt

total outor ●urfacm ●rea ●awingm rola-

tivw to conventional ●wparatm blanksts

(B?/S~) 4or thm g-ommtry of Fig. 2.

but thmy cr. similar, In g-noral, u. mrnp~ct

blank-t thlcknoss to bc ●round 1 m, ●lthougn

ghlrlding, insulation, inntrumsntatlon, heat

tracing, ●upport ●tructurm, ● tc. , can incrmamo

●f+@ctiv@ g-ommtric blank-t thicknommos gomm-

What. ICF r~actlon chamber radii ●rm usuallv

wmtimatsd to b. ● +mm m to over 10 m, dwpmndlng

en reactor concgpt. Thug, tho ratio of blank-t

thicknmmm to cfivity rbdium is gonwrally ●npmctod

tobw < 1. The infinitm-h ●nd infinito-~ casem

●rm includmd mormly to lndicatm tho ultlmatc

bounds on pomsiblo ma.ingm in volumo ●nd ●rwa.

In gonwal, what * 9.0 w. lnturomting

potontlal ●avingm in blankmt volum and arma for

thm compact multicavity blankmt concmptm. For

many scmarios, tho choic~ of cmvmntional or

multicavity concopt will probably bc dictatmd by

somm of tho other tradno+fn th~t M havm dlm-
cusmmd. ●orn. othonimo ●ttractl%o multlcavitf

blank-t gmwtrigm that may confer ●om o{ tha

●dvantsgmm of othw multicavity blank-t concmptm

involve largw blank.t volumam ●nd ●rwam, En-

closing ● ll reactor csvitl.s in m mingle blanket

may appear to b. a CaBQ of “putting ● ll of onc’m

●oos fn 011~ bask-t,” with potantlally ●dvcrsa



9ff8ctm m raliabllity. ti.mr, +-r total

prnotratimm, pipes, ●tc. , m1l b. roqul red.
Thomo c~on8nt9 frmquontly Cwstituto “wak”

points in p~r plants.

SINGLE-REACTM vERSUS HL)LTIREACTUR CUNTAINIWNT
CELLS

For S- ICF reactor conccptm (mspocially
nith Iamor drivofm), high-m-gy, prnmtrating
fusim nmutron lmakagm into rosct- cmlls may b-
groat mmough to nmcmssitatm thick (>1 m) con-

tain~nt c-11 malls, floors, ●nd cailinos, SP=C-
Ial W?imlding ●nd haat --_*oval symtmms to prO-

toct c ncrete, ● tc.. For reactor concmpts that

ume l]quid m-talm for tritium breeding ●rid/or

primary h-at tranmport, inmrt-gam containm-nt-

CCII ●tmomphmom wil 1 probably be mandated for

Mfety reamcam. Thus, ●lthot!gh ICF reactor con-
tainmwit requirements will be different from
th09S for fimmion roacttis, ICF contalnmont
cmlls will ● lso b- •xpms~vo ●nd savingt in con-

tainment comt through rmductionm in total con-

tainmmt requlrewntm ●re potentially important.
TIW cost of containmmt wal)m floor, ●nd call-

ing ●nd soma othrr cell subsymtornm, ●uch ●s

special shielding, mill scale roughly ●s area

●nd other ●quipment, ●uch ●s inmrt-gam 8quip-

-nt, will scale more with cell volume.

Containmmt c-11 VDIUW ●nd wall, floor,

●nd ccilimg ●rea ●mvingm ralative to slngle-

rmactm, CC1l Iayoutm for threo multir_actor-

cmll scenariom ●rm summarized in Figm. 7 ●nd S.

The thrcm ●cenariom, all of which in)olwm llnmar

rmctanaular layouts ●nd constant c-11 c~iling

height ●bove the c-11 hoar, ●ro (1) ● mult]-

cavity blankat with full blankmt thicknmss bo-
twmm cavitims in ● slnclm comtain~nt co]] ●nd

th@ ●amm clearancm ●round the rmactor ●s in tho

slnglo-raactor-ccl 1 cas-, (2) the mame ●m (1)

but with no blank-t bat-eon adlacmnt cavltics,
●nd (3) ● multiraactor containmmt cell with
●mparate blonkcts for ●ath reactor ●nd tha ●ama
clearanca ●round thm reactors. Thos8 threo

typem of c-l] layout ●ro illu9tratmci to mcalo j17
Fig. 1. The romultm preemted in Flgc. 9 ●nd 10

●ro for *1Y one rmprmmontat~va valu~ of rcducod
blank-t thicknoms, but covar a mid- ran~o of rm-
duced clearancm ●round thm reacto?’n, (Mhw op-
tionm for which f~sults could hava be-n pr_mmt-

ed involva nonlinmar iayoL~ts ●nd roundad CSI1

c~nmrs that conform with conmtant Gloarmcc to
blanket c~tourm. in gonwal, MO ●npect reducmd
clearances ●round roactorm Qraatw than cm..

The rcmultm Drmsmtod in Figs. S and 9 in-

dlcatm that ●ubstmntihl cost savingm my bm
po-sible through tho u-m of multiroactor con-

talnmmt c-119. Hew_.wr, ●m Ham •uggemt~d for

multlcavity blmkmt cmnceptm, othmr conmidar-

●tlonn may tip thm balarcc toward mithw thm
colv@ntional or thw comp~ct concmptm.

comt eavingm through the usm of compact multi-

reactor contain~nt c-119 ●nd multlcavlty blan-

k-t Conccptm. ~ o+ the- potrntial ●avlngm

mm invemtigatwd quantitatively for ● few 91m-
plm sconario9. Many intmr_8ting tradeoffs in-
volving cost, raliabillty, safety, ●tc. , con-
siderations ~ro dimcummod. * f-l that many

of the id-am prcmentod in this paper dW9.rv8

further ●tudy.
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Fig. IB. Com2act multireactor conta]nmmnt-c-11

concopt total volume (U-’/V,b ●nd floor

●nd c-i ling ● rea (!3~,,,/S~,,,) ●4v-

ingrj relatlvm to conventional ●inglc-

reactoi cellm as functions of raduccd

clmarancm ●round reactors (~ = /[R + ‘1!
●nd numbmr of reactor cavities (N) for ●

fix-d rmpremontativm valum of rmducmd

blanket thlcknesm (L = 6/R).
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FilJ.9, Compact multireactor containment-coil

tutal Mall ●rma (S.,./S.,.) 9avings

rmlatlvm to convmtional cslls.

M 71e*_ idmtif~ed many potential ICF plant



●aramotors ● nd Variablo9

6 = blanket thicknwss
k’ - clsarancc ● round reactors
H = hmight 04 rmactor conta1nm9nt call
N - numb-r of roactorm or r-actor cav~t]8s
R = radius of rmactor cavity
E o blank-t outer wurfacw ● rea
V - blanket volumo

A - d/R

n9u/(R+&)

Subscripts ●nd Supmrmcripts

o dmotmm swparatm rwactor containment COIIS

at)d Llankwts

1 dwnot-s full blankrt thicknoms bmtw~wn

r-actor cavitims in multlcavity blankets

2 dsnotes no blank-t bmtwmmn rma:tor cavitimm
in multicawity blankmts

3 dwnotwm ●wparatm reactor blankets in ●

●ingla containment c-11

FbC dmnotos containtint call floor and cmlling

u dsnotms containment c-11 wallm
● donot8s total for ● ll rsactor cavitims
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