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Table 10-IT Categories and Examples of Accidents

Malfunctions and Faults
(Sources of Accidents)

Initiating Conditicns
for Reactor Accidents

Hypothetical Accidents

Plant
Component failures,

€.8.; Steam
generator

Turbine
Pump

Heat
exchanger

Primary-systen
failure

Control system
maliunction

Operator error

Reactor

Control rod malfunc-

tion
Fuel rod bowing
Fuel loading error

Coolant channel
plugging

¥Fuel cladding failure

Rapid reactivity
insertion

Continuous local
overpower

Loss of coolant
flow

Entrained gas in
coolant

Loss of coolant
*Cladding failure

Shocks within reac-
tor vessel

Meltdown and reassembly
(muclear burst, boiling
pressure pulse, melt-
through, sodium fire)

Rapid coolant voiding
(nuclear burst, boiling
pressure pulse, melt-
through, sodium fire)

Core compaction from shock
(nuclear burst, boiling
pressure pulse, melt-
through, sodium fire)

Meltdown without reassembly
(boiling pressure pulse,
meltthrough, sodium fire)

Major sodium spray fire

Major sodium pool fire

*Can be considered either as a fault or an initiating condition



Figure 10-2 Typical Accident Sequence Diagram
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Tigure 10-3 Typical Accident Sequence and Safety Program Approach
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COEFNMICHRDOREZFCANL BED S5, HHOEEFHRFB RO RET
KA, QWP LEROES. QARECHR, TOMKER T NE AROBFURGERS
AR EIOTERAIFBRERE (FILEFEED ojection, MBESHOBET AL L), OF L
MEMET LA)HBELARORETCHF LO—BREEST 284,

BLOOMEPREAX S — V% Persian LB LAFE (KL 4ORE Y 2B
DVRBLARKOAZZ Yy 7B LHBED B EEE L, XBERRARRETT 2B0ERE
EERLTHS ) 2 E2AVWTRESEE 2ERT 2,

Bub—Task 10—2.2.2 Improvement of Reassembly Accideant Codes

BEFEE BT T 25E2RPECDASTHRAL TV, ThLREB T RN ¥~

—1 4 -



BEBO =21 ¥ -BACHET IMYBNFIRET 5, HEOHATEESH =3 4 % —
ZEMOT N T ECESIER BT BEISSHIE AT N TRITSHBAS L3 < /ol &\~ 5 TR & R LT
oo THET 72 M BHRELI VA VBEREOERHICEORER ST 5 TiEMND 5,
%@ﬁ&ﬂf&éﬁﬁSMFka10—251@%%#5%%6ﬂ50
BLOOMABEHEINAMARS - P IO THHAEEBOB T 3 £ ~ K H
OHEZETAR S,

Sub—Task 10-223 Shock—Compaction Accident Codes

LMFBRFLICHERIZEEL T ( EAROHELHOBR L WAL ) KnboAH4&
DRIGEBARRUBM I Dbz A v — %5t ET 55w R%ET 5,

BREDELZHNa Voidingil X BRIEHE 74 — MY 2 P neltdown—reassembly € k5
T RN F - ICE T shock—compaction WIAMorry—ldRklL kel
WeEBELLbhTws, LALAMD shock—compaction K;o{ﬁkﬂjéhg,:#w#
~OBERETARAETCEDL IS KITOHELHSET 5,

Sub-Task 10-22.4 Boiling Pressure—Pulse Codes

BRERICRE (RIEM) B2 Na LBEMLALSCHET ZENK 2HET 55
EeHRET S, H LB Hicks % Menzies WX TRANAFERXFEHEL, T0B L
YWk procedures ML, WRARES Na JEMERARLTHLOENEN(E
ROD LB T) 2BEKT 5,

X Sub—Task 10-2340HERKIDILEHBALTW,

Sub-~Task 10-225 Molten—Fuel Behavior Codes

BRBHOSBEZHET 27 2B T 2, TLERREOKRE 3, ZRABHORE
AHBEFCHEBARRF LEXBRCENERECENES (a2 )~ REFE) 2 L%
attack T HWMBEHET 5, BRBRENLLOF PRABOER LU ICE BAE 24K
Na ZHKICH 2B 608N, BN, ORI ERT S, L Sub—Task 10—
285 OFRWIDILIKHKELTWL,

SBub—Task 10—22.6 ZEnergy Absorption Codes
FREELT 72 BRECERMNTRO =3 0 ¥ - RIREH 2 F M+ 5 HE 28R 5,
CHhLO 2~ FREEEKBOAT, 2bd, THEHRAT L LHHEL L 5ICT 2,
BUE—RE(BRE) D2~ VERHEIL, TOR2RTOa~ FEHRL, & LTER
DERTO a2 — P~ L,




Sub-—-Task 10-227 8odium Fires Codes

Na D7 =n kP RT v~ RIIC X BEE W 3% P9 OEET, BEE, HEE T ET % Fik
%%%?%ofmwk&%ﬁ:—F(%iHSOFIHE)%&ﬁb.R.Ziv—kﬁ
PRLWHBAKBET A - FYEmT 2, CALOa - FEKERRT b — kK BOE
NECEHETER No kKB ICRES 5 Na — BRIt Na =7 o s v QRE, BF¥4
A, ABEFHETEL L 9T 2,

SBub—Task 10-228 Pission Product Behavior Codes

REBEROF P ORWEEHIET 5 HELMRT 5, BEME. KERE, LR
b Na A INDRBHZT POMMEKOHE, R Na 5 LBHTZ~DOF PO
B, BT, WHOHE T2 9, SNEBA T LEBRESENOFPPE Na 27 v 20
HEAEBYV ICHINE SR T airbone & LCH L F P4 Pu O EE2BEE L 31 X 0
LOREMT E2HENIZT LTS 2,

Bub~Task 10-—229 Meteorological Distribution Codes

BB RS DIDICRE LA EDRORB 2HET 2 HFEFERT 2, R AWY
BELBAKFORLBHRAIHEINAHEHEL N BEFBEICBET 22 Th B, *
OBECERTNERIE, BHFBERHLOHHY ( Na —F{kNa T e yu, FP,
WREE) BRDFORE, K ZBRIEREREEREGTLATS 3,

Sub—-Task 10-2210 Parametric and Senaitivity Analysis and Code -

Intercomparison Studies
Sub-~Task 10~214 £ ALK ( ZCCREMBLEITHED 3 — FICEE

I 5HH) Plant Safety Analysis Studies THRET S,

Task 10-23 Sodium Boiling

Na OBERBETRIBLODEIOHER-<—r~1, ¥4 FOFEE, #1 FOBERICE
THRZUTW, BRRBERAN L OBEMIT IO TRET BEHNTH 5,
1) A-A-r—}

A=—N—e - MCHETIERERIVANE DN FN LB BEHEICEST WS,
COTLUR-N—e— \CEBEEL ZEXZPMRILD BT EERELT VD, BHER
DRE, REOREHNR, BN, EN-BEORE, BE, HE. REOME, mis
B BHBRIC L4 42 ERD B, ThLD S LERBOBENERKELTH?2 0L
Ok%ﬁé%eMZ—ﬂ—t*bﬁﬁ@&%KEMTéoChﬁﬁ%&muﬂmwmn



site pRMHAHED LAHE DA TL DA VR WERLCERTLE S5R2D (Moo -
VAYR IO TREOHINEFTRBICZ ~ S v~ | B L IR T 2, — &
CHROENHEAHE, BAEBKE VRS, Na FORLWP FARE (S EATH S
BEEA~S—e-1@hd{% 5,
() ®4VORELBER
KA VOPRA D =X 2RBLT200ELF Db, Bblx4 Fd—o0HEE LT
BEFTHLWIF ( piston—1type ), MIRLOEWE LTHETHE VS H ( two—
phase ) _
A VORBA =X 2 CHLTREBEA EDDDO TR WV,
@ WEBR ROV ORMICIZESN
BRRRASN EERL AL ERERENRBET AL NI LHEEAFTLED 6
RTnd, L{KSPERTORKRICLIY, COMBERIKRE (R ETLRATWAS,
REVSVOLRFLYMECHET 5EBRBRE N AN T AABEGEOE BRI RAIC
BLTHEBELAEREINRTVE W,
NaBb o B ik
M BEERCEARICEFFF YA A ATIEDS Na B, BH, #4 FHEIKE LTt
FRHBRUEREHNT A0 LEAGHREB L L,
@) BEED BN fragmented JF.LWHE Na LEEMLA L & KRET AE HOBERE
etoEET AL,
(@) SERRMIVCIEE ShABMFEN = Fo ( F+ > ko voiding P L WEEICET 2 ) X
WEFTHET - FERARD &, |

Sub—Task 10-231 Basic Studieg of Boiling in Fixed Geometry
RER~ 7 —e - CHT 2EBRERRER LT LoWTE Y, NENLEHRD D,
REORFFRET CA-—N—e - VL EOBE D A0+ HBET 23 TREBEHRIT 5,
ESKERBOREMR ( surface aging )CHHBIC X % 4 FCOWME &3 5 LE)
BHh,
F ¥ Ao Voiding DEFEMEF 1%, BELZBRICESWCESET 5 ADICEER
C OFRA PORRTHRIBICHE L TRRRFBRMREIT 9, BERKENTE—DDKE %
BELTRET 2O0PHERILOSIEWE LTRET B0 L WIMEL 4 FOBRK
LOENELHEIHOBRACHSICHET BEE L & 2 REkT 5,
CROOMBICHBHBIMM e — % —, XfMH A5, BEBRHEL ERLETSH BHo B
RICEHT 2REERIET 3L B8bh2 2 HEOBARKEL TR, *OHERbhoT
WENOT2 MRICET DHRETZ D Ry X—<—e~}, &4 1'%k, ELHE, 2




y 7, REAREZ CORERETRD 3,

Sub—Task 10~2.32 S;mulatlons of Voiding in Rea.c'tor Geometry
RBOBRICEIT B R - - -}, #4 VEE, #4 FER, 28E0OHR*I~5
RO, BHMOe -2~ € EHNTHIH OB LSS 5 out—of —pile DEEE
T% 5,
FTRVCITZDRTAERLZVEEACLEEROBRAK R ~ # — QMR & KT
FTRNORTWAREEDI I — 2 -2 ERDEHEORRTH 2, 2 LIKEEHMO
ZEREHWUT 2 FECRFTOLZEE - EN2RET 5 H5E0HELBVETH 3,

Sub—-Task 10-—233 Mathematlcal Models of Ohannel Voiding
BEME TR, ETHBOLERNBRSL out—of —pile EERO KR, L% A,
SHICEMBHBIAD in-pile EROFER AL IERI N 2,
REHL=FA(VOID,BURP, TRANSPUGUE | , MacFarlane's % &)
PRBOBRICIOTHHMT 0 B—F v v AreFré, b0l BENAERF v %
MBEBRLAHBLORL, BRECHGER ) ANSFEEEET 5,

Sub—Task 10~234 Basic Studies of Violent Boiling with Molten

0r Fragmented Fusel

BRLZD fragmented WA OABBROF LHWHED Na & EA LARKE LB
'Y, TORRENBOENENBET 20 2WLA0IC, TORLVBEICET 22
BEHEETE Do

M L& Bakh k% fld Na ~ORESOHNALH~NIRBERZ W, 3 bICEM
BEHL L SV I/BBOBELOWTIERETR Do GHF P TELWICARICIET
LJ#% thermit —type (LERGEFAMT 2HELC IO THMMRE 28I RE I
BTENTEBLTHD 5,

Sub~Task 10—2.25 Mathematical Models of Violent Boiling with

_Molten or Fragmented Fuel
BENETA T FLROEMHMRORELLERIN, X, ARKAO in—pile
RBOERLLIBRKEI NG,
KRR I OTROBREERNKBLCLERTELTH S5, Mb, MAE KT B
HOE @QFThOLOBE (O degree of suvdivision (4)degres of confine-
ment (5YFEAFT HEN




Task 10-24 Puel Failure and Melting

BREOHEERUERICET 2HK 2 +ABBT 2L L Y, BLaMt ERCED, 3
bICHR I8 R R ORE R ICHE LERI N WEEHRICT 5, LUKRO RGESAZS
BHRAEOBEAX FREBLTERTE S,
D Task © BaglE
1 RICERVCEETRIZITMNB L RYOENRD 2 2 =X o RETOHBRTERT AT
Lo
(2) MERBOEHTERT LT &,
@) BEEEKHTLRBC OBRBA 7 =< aRUBELEWE
(b #ABC > BIREBERY A5 =X
(0 MEEAHOBBRBERY A 5= 4
@) BBER FOLX5y ¥y, FOBEE, S84 Y cBE LARBOBRNARUE
B
(3) BHMIUWABBT ZBBRECFTOERICHT LMW F L 2REIC LD TYET 52
Lo
) BERRUEHEICETIRE ¢ OMBL & WELBE LETF R ECRLMTE
DBEEEB CEBERED bEMMRET 53 T) AN TEALS KT A2 &,

Bub—~Task 10-2.4.1 Catalog of Fuel Failure Incidents

7% Fuel and Materials Program | QPR TROFMEFT L O & ICroT
Wi, ILbEBR—-T, BR—-5, DFREOMOETFIF R WNTEERICERL 2R
BREWO 7~ 2 5 i L, BERHENMIEESZd, X, LOLIREBO AP ERANS
( Sub—Task 7-331),

BETL22TOF— 22Kk, BekCHT 2 ERERTEMNEBEBEN T2
TLiClh, BER S S 2~2—-F 1 hEHCHNS,

Sub—~Task 10-—242 Bagic Studies of Internal Effects in Fuel Pine
BEAEET LHICELIBRB Y RAORGEL2RRLEROTHH LWMRT S
( Tagk 7-—25 & Task 7—45), HIHELZIZOEBEERED, GBEERAEL
ETEELABEONY 77 -PREBFABRCE DRIGELRLTH 5, BARBER
TPULRYZYyHhLREITTAE VY 7S —BRBRALT 2D TH 28, TOEEZEHEK
LoTHERE LAY, in-pile ® out—of —pile KR IOTHEMHNELINE I Y
WD, K%%lfclofﬁﬁlﬁﬁﬂﬁﬂ??ﬁmi%EEE\E"@EE#MJ%»O




Sub—Task 10—-2.43 Out—of-—pile Simulations of Fuel Element Failure

Propagation
MABREBICEL TH AR OKNENFEREHNLADOERYTE % COBEE
MOMBERE LT,
() TPHROBBBNWEH - HRQBAWC LS Na © Voiding
(2} BMOBE, Y., BREY: L 28R ome
(3) i, ENR, Rv )y sk lCLAERNES
4} AR OERME expulsion
CORBRCEMZIRE IO A AREAT S HEE KB, glehEThsb, kv—- 7
FOTHRBOENR, KEZ, fih, HnBEThONEAMKELE S 2WRE2EEL,
X ¥a =7 WWIDOTHET 5,
O sub—Tapk (IFE 7 [ Fuels and Materiale |OH@ Task 7 —33

( Defected Fuel Element Behavior ) L@@ LTW3, Blb Task 745.5 o
Out—of—pile RERTHROHE 2MET 5, KRB id, BIXvz 7280
T nh, OREHBGEMNEMN LT Wi, (8% F5R R CHE A washout She4
N,

Sub—Tank 10—2 44 In—Pile Tests--Steady—State Reactors

CCTHREBRHOEH RV AEEEGK I oTHRENEE LAROBRELHRT LD
DRBEITZ I, WO - FPITORERLIARLH~NIL L L BB ERE ©
YCEBTLPREBEOEARIOIWEIFLLHEE TERI BRI THEENDLH LS
DERDE,

CNRDLDORBED 4T 2—-5~-L LT, OBHOER(BIAHKEORELEEHH O x
AVF2E) QMABD 24 7 QOWMAEE QREE(FPIRE, BEHORSH)
OREOBEZE LE T NEE b2 v, REETNESS 2~ 72—k LT, OB, #
B, WAMOBRE OOBREAM(RELEZRYZY>2) QFPHRE @BHHO
THE(FPIEE) OWRHMKE GEEEZ TORE T Iind5,

HEORBH 2 BREOEBZRAWTH2bh3, Hb, W3E~7KOBRB L ICLS
Capsule HO/NREZEE (D7 &~1 9RKORB YK L5 package HiL inte-
gral loop QRMEREER,

Sub-Tagk 10~2.45 In—Pile Testas~-Transient Reactors
TREATOYLSZEFF2F#OCHBAKI 2RAHBERBOERYTA 5, T TR
YIADERIK I OT, GHEO LE GVEEED 5, DRBAEOBESEEHET 5,




CHERMENO movement QWM EM~5, @IURHHEH » bISAEIE 50 FHls
T Ao EUREE B MM O mixing PREFMT 5o HEHRE € OERBRIC L 5T
ﬁﬁ&mﬁﬁmﬁ%%ﬁm?%om%ﬂﬁﬁﬁ%®ﬁ@&ﬁ%$&ME¢%om%&%m
@%%%%&%om%ﬂﬁ@%%&@%&@%ﬁ%%&éo

CHODRBD RS 2 — 2 — (AR 2 4 7 CVABLE QMBEHHIZETH5, X
EBTNERS 4 -2 ~|1
(0 R BEW . R OBELL
(2 FE Az
B BREMK(Rv Yy, X527, SR E)
4} MO RTERFEBEN

(5) PPOiH
(6) BB LMD mixing
(7 W OEH

(8) @ﬁ@ﬁ%%ﬁ
BRI 5 3®EE, AR T B mE 2 AN 9 7 0 AE A EE 2 & BR L Ui B
TEOMOBBEBREF HAD,

Bub—Task 10-2454 Large—Scale Simulations (STF)
kﬁﬁ&(%%%ﬁ)ﬁﬁ%%%ﬁ&5%@@&%%mﬁ$%éh1méoC@%ﬁ%
ﬁ&ﬁkb@ﬁ%@ﬁ@l5&%ﬁ%ﬁ?%%%ﬁ&éoWB.mﬁﬁNa¢fﬁﬁ®%
ERESHICHEMT 52 L 233k, R driver core KEILED74 - VY s %55
%héc&oméBmﬁmﬁmhkbﬁﬁ%%ﬁ%%ﬁ&i%t&o
REDLHF(PBF, SEFORZE) 28T 5AHNEH LD ( Safety
Test Facility ) # 4B L+ 50Tl Task 10—54 THNTH B,
CNOOERMITE DO TROBMENE L% TTE+S 2,

8ub—Tasgk meodel
10—-2.33 Channel voiding

10235 Violent boiling

10-2.4.7 Transient fuel—element failure
10—-2.410 Core slumping

10-—-2.5 4 Internal struciural effects
10~-28 6 Molten fuel interactions



Bub—Task 10-247 Mathematical Models of Transient Fuel—Element

Failurse
BREBHCET 22 0ERPHESRICY 2y Fa THRET L, ThbO=F
NCEBB EY ERENBBAE (AR (R 2 v 7, BEHOE, RO cracking,
MELO washout, FPHAOKH ) 2EBHICE AN B,

Sub—Task 10-248 Out~o£:?ile Core Slumping Tests
FLO AT Y Er 7 5WET HADIK out—of —pile EBSFA 5, COERBRICL
PR BEOZELEELED, TAKIDOTFLRS Y €y 20 L ARIEEBAR EED 5L,
Ne QL) ZTERLDEPTORBOSEHLPBERET AT LEHEETHY, X in—pile
TLOLARBREBTRLIOD 8D LOT, MEMHERWTTZ 9%,
COMRHRE in-pile OFLEBHAER (BTF)ORE SIE T 2BHE Y Fik
KR L, RFLARF ¥y 7 a—- FORBRKLYBIOTHA 5,

sSub~Taek 10-24.9 Core—Destruct Test (ETF)
SPERT O L5 % full—scale OHFLWHR(ETF )%Eb, FLRBERLS
BROFETHE( Task 10-5),
CORRICL D ROHAFELEFA 3 ERKTETELTHS 5,

Sub—Task model
10~22353 Channel voiding
10—-2235 Violent bhoiling
10—-2410 Core slumping
10—252 Digassembly and energy partition
10~-2.546 Energy absorption by primary gsystems

and containments

10—-246%46 Asrosol behavior

10—-277 Fisgion product behavior

10—-2834 Molten fuel-—structural material
interactions

COL) AMBREREBESDLD D AFETRE A5 2~ 2 —ORENFETS 57
B, COMREESBEEICHE LT in—pile ORRFEELS TFORBEREL &I
xo'—tiﬁ'ﬁ‘éhéo



Sub—Task 10—2410 Mathematical models of Core Slumping
FLORAFy ©r 7 HROWHEN = F A % % LETNZ#RMT 3, BERGELRL®
%ﬁ?ékbwhéhéﬁ9ﬁ%f»ﬁ%&ﬁ%E?&%ﬂmiofﬁ%ﬁ@%f”&%
ﬁ?%ﬁ%ﬁ@%o%id%ﬂﬁ%%%ﬁ&ﬁﬁﬁﬁk%ﬁ&Tdﬁokéﬁ%?%#%
Ltz \n,
XROREERT DBERS B, @ RU L% FH O BT 5w 7% (DMF LR O
&%} ( core—zoning arrangements ) (o)t @ %hER QB OFEE

Task 10—-2.5 Post—Burst Phenomena
C O Task Tl FEFIF 35 il 1T i éh%‘é‘%ﬁ&kiﬁx N - DQES BUR IR LT,
HPEDIR, SERER, YW= FA0BR%T% 9,
O Task © BHIZ
(m &%ﬁﬁﬁ@eh‘%ﬁ:b@&ijﬁ&(fﬁﬁﬁ,@@?}d}%%%@’&ﬁ%?&tJ:o
(2} ﬁ%%ﬁkﬂﬁéhéﬁl%»¥—&ﬁﬁi%»¥—k@ﬁﬂ%ﬁﬁ%%@%%%&
HHERBLC L,
@) Eip=Ar ¥ -2HWHYH, 752 VE, BEAHO~r~—, I F4 1% FCERIH
AHRBEEMT B L,
(4 F»D@ﬁéﬁ%l*JvaF—EﬂﬁVC@'s’”%%‘?ké?Eﬁ%-’r‘fw&Eﬁ?é?%C&o
® Fafat (BB ey, BREAERE, HEEE YY) OBNIEE (], =i+ —
B, RGEXZ E) 28ET 52 &,
(6) FABEMOBMNIEE ICE T 2 RSN 7L 2BRT A &,
{1 Eﬁﬁ@ﬁ%%ﬁﬁm%»#~®&m(752b%ﬁ¢\Wﬁﬁ\%%ﬁ%&fk;
SBIR ) eRBT A0S EAEREBLIC L,
8 ENEICLDZRIGE 74— P55y 2 (BHBECBRROESO b CRIGENELT )
BREERT D L, |
(9) ——R%Eﬁ(ﬁ&%ﬂgﬁcox%»#—&l}RVCB@?‘%ﬁiéﬁéf»%:Eﬁ%?Zoté:o

Sub-Task 10~251 Basic Studies of Disasgembly and Energy Partition

FLRRPIANE-BALEROCEBT 2200 MBAEREFE 5, Bates
DIANE —REREHBPT DO WBLHEL RO SEFERT 5, AL -
EADVEBICUECE2HETERL, XNERCET 2BNOEE 2 EIRTE 2HB 26
ALTERT 5,



Sub—Task 10~-252 Mathematical models of Disasgembly and Energy

Fertitvion :

BEN=FVIE T LROERPEOSRICE PR AN, I 5K in—pile O ¥a%E

%%*Fﬁ@ﬁ%%(ETF)@%%K&E%%%&&D%ﬂ$mgﬁéh&xﬁ»#—‘

FLRBE, FHBEEZAIN -2 COBREEBRBRICY hEROICEL & AHED
TH59, REBML ¥a R~ —e -  OEBEIERT 248545 2,

Sub—Task 10-2.53 Simulation of Mechanical Bffecte on Internal

Structures

MBREGMEDICELDBR AN ¥ - OB BT~ D A0 IC NG E 2 R 317
BOo BMIIMAREMSELERM AN F ROz AN —RHK L DEELRDEOR
EAREREES, AFRNOGEZCHHIH OB E PBEWOBAEECEL 2HR LT
Nhe MBOBHEARIEE 22 I 20 CHIKERE IS,

Sub-Tagk 10-2.54 Mathematical models OFf Internal Structural

Effects
BFEHeF R 2P LROMBEROZRER L YEHEZEIN, T HI in—pile OELE
%%%Kﬁﬁ&ﬁﬁ%%(SFT)@%%KLB%%éh%OI%»%—ﬁﬁ%&@ﬁﬁ

DERLOBBRERABRICL Y FRHRBL LAERLTES 5,

S8ub—-Task 10-—~255 Simulation of Energy Absorption by Primary

) Systems and Containments

BHINLBRE 2 F 4§ -5, —REPERMERI L2 2H 8558 T 2EB% out—
0f~pile THZ 5. KRR ELHBR T 2ADMEMN T I -2 BRMT 3 L2~ FEH
LTRBRT HMRBICRIFIET 2B+ RBRT 2080 2,

) BETHAIr¥-OHARIKE I

(@ BEMBBLOZAAF-EAPO AT =R 4

B EHEBEWKILARGEZA - N1y

@) FHPERER (&L (KKEO nodular 7, annular 45, pancake 45 KL T )

(8) KITLAH Na OESR

(6) A A RE




Subh-Task 10-254 Mathematical models of Energy by Primary Systems

Maﬁ.nd. Containments
MFHT 327 LROUBEROBRICT bERIN, 3 5ICEHELREEER
(ETF)@%%Kib%%éﬂ%oﬁi%*?wﬁ&&<&%2&ﬁfﬁﬁhﬂﬁﬁﬁ
BRICE T DR MO BB O ICHEBER T3 1T 545 O BB 08 I D7k 2L B 3
bk 5,

Task 10-26 Sodium Fires

CO Task Tl Ve AROBRBEHINDE T3 1% —LRHEOERNEHF% 5, Na kK
BRESATT200 24 7R DB, —DE 7~V ROKKTH IR NESED Na 24
%@%@%E%%%ﬁﬂﬂﬁéhkﬁmﬁ%o%5*9@27V—RKMM@%%ﬁmwx
ARRTHD, THEABBLARESH DR 71V —RIC Na AREI A IR AEEEDO N a
PREMOBRBHIhABESCES,

@ Task © B Wi

N T RkRBOEAF v~ kKOBBEER LAY KKROHE (EN. BE, Hated

HOBTRE) OBUERBR 0L BEABEREBLE &,

{2) TT RS ADRHR, Bk, U, FBix BT 2842 H08m 22,

@) HEHERGEVREZER(HLFTEEBHHT IR S v—, 740 2—, 270 yu i35

BEZE)ORBRLEAER WAEBE2B LT &,

W ERBEETHOT - PEBBERZ -k, A7 v -k, =7 a Yy LOERICHE

BN e P AR B L, |

Sub~Task 10-241 8imulations of Pool Burning

Na@FPOmmﬁ\ﬁ%#4z®ﬁ$.%%%&Eb%ﬁbwbmﬂwswkeoﬁ

RS 2o COBONT 2 -2 -2 LTH, WHROBE, ki, KD O Na OBE,
REHE BROBRZETD 5, XHHE Na 2O HINIBEEROVELFTA 5, L
RORRTBONAFRERRTIADK L) REAMBOER T4 5, EROETS
ZEeT HREERTER—T 5 L ) ICABERICHT 28BOEERE Ry 3L T,
Na MFOBREAZH=Xa(74~2T O, Zv—F+T7¥ b, #ICF2) 2BET 2,
TORSS -2 L LTE A AR, RERD» LOBEE, MR, BEEE, BE. RO
EN%z DD X Na 7~ v ORIPKTEOHMROBBLE W AROEHE A ¥ 2 H~
bo TNLORBEREIATECEBRORHEE Y H% ( Task 10-322 ) F50K
BIDOTHAH,




Bub—Task 10-242 Mathematical models of Pool Burning
LROMBERCESE 7 -V Ak ROBFEW =TV ERET S, TOEFALREROD
READMAOHKRK DV AORBRUMS Ve BELRUREN (O the offluent
and its influence on the burning (GVEEHBKE ( Na®KIB) A LRSS,
TIREBCNTFOBRACE R 2 LELARH= AL RO KETHESRE IR IES,

Sub—~Task 10~2.63 Simulations of Spray and Explosive—Ejection

No PFPOKLE, MTFOV4 X, MEEFEOAAWHIC bench—gcale OER%
BT b, CORD AT 2-2- L LTROFAOBE, KE. BF (Vs OBRE., BH
BE OHEE WESOKRBZENDB, AHMFYE Na 2 b INLRMEORED T
Do MNAT Vv — T HEPHRENS HEERAEPTH D, MIEPD Na L BRL
TRBREOHMERBR2PANDL, XL i - OREZRUEBREBLHET 2, = o T4
KHLOD HORAHET LBEENTH L, ChOOERBEIKETESPHRE 2O RETE
BErHBTIORELOTHH 9,

Sub—Task 10-244 Mathematical models of Spray and Explosive-—

Bjection Burning
LROMERRCESE A7V - R BROEEH RS OMEN=F L 2 HRT 5, +0
EFNVCEROBEML, DR 7V —RFOKRE I L HER QBRBBE ORI v-—F
BELUBERZLERD D, REELAENCBEF/SHBRICEL 2BBEXOWT B b #%

]

Sub—Task 10-265 Basic Studies of Sodium, Fuel, and Fission

Product Aeroaols_

CCTHEH=T e S VOFE, EF, HIECET LU FRLBLCE28HET 3,
Na, Bt Na, Pu, FP R EQxT o yriRET 5HHE, SIRT 5 HE, St
bhlcd phk, KEAEMUIHETHRETTHL, HHBICL B4 2 (LEEDT, BT
DEMELHUTVRCE ZHERBEEZT 553 LAKRDT, ERCEBRFERKE N
FPP Na £, ThRZT 0 /A0, EBHKEL 2B 2H~N5, X, X7V~
KRR IDTRET BT v Y2 el T 5, KREIEBOREREGREOLROYR
EALEDBREOEINPVALBETTE D,




Sub—Tase 10-266 Mathematical models O0f Aerosol Behavior

LROWMBBRICESNTZT 0 YL OREBICE T 2888 52 2BET 5, O =
Frld, W7 - P BEATv-kKKIBTT o /A0t QF P2 Pu & Na =T &
SEOWERER BT s SROBTFREKRE(7A-AT o 27 v=-bT o b ) %
EMomfﬁﬁT5°th&@%%m;9f$ﬁﬁ%%ﬂm¢5$§%@%%M§%%ﬁ
BRELLHTLENTELTHS S,

Task 10~27 B‘isswn Product and PlutOnlum Release

%ﬁ%©ﬁ@$&ﬁwkﬁéFP@$@ﬁﬁ&A&Nawlofiméﬂ%m\%0%%
BBEOLZBEMEINT VAN,

CO Task TEFP P Pu CHEYE Fa OmM, BT, SIEICHET 3856 4mEm L. i
RO A D=0 2 BRDIADOEBRETA 5,

D Task O H L

) FEWCEATERCLLFPOMUME (KE, S0, SHELT) 2HOIE &,
@ BMELORAHNRLINLFP L Pu DM A7 =X 2 B EEHLE &,
@ BHHMDIOHREINDLF PR Pu OB, B4, HEs EXBODHT &o

@) REHLBL TP PuBRETF 77> FAKED L 9 AT 20 2 EEF 2720

DIEB|ERBT &,

Sub-Task 10-2.71 Basic Studies of Fission Product and Plutonium

RESHEFMET 2RI EDLOR PP RAEETH 20 BB E TNITE b\, &
DR DICEERE (RBECRBL LT) PHERKES 2R B AEHNERENEE 2
EICET 2 aEmnLETS S,

WAL Na MICEIT 5 F P Pu DILEAYES, BEK, BREZED bbb HWEL
EHRBCHRNLNFHEET2 9, BBh b Vo ~LEFIC Na A= HRNF PR
PuBilHIN2HEEHRT 22 1 =X s kB0 A DNERSEEOER L 9,
Xy CORBRTHEEGRRBRCBRARTICEST LBEOMESTE 9

[ Fuels and materials | # T cOERICHE LTRBFCEITAEERFPO
NECLENRELEIOLERRITE 9,

Sub—-Task 10-2.72 Simulations of Fission Product and Plutonium

Release‘
bench—scale QA~7EREF L b kX ZREON - FEEE out—of —pile
T %%., COEBRIZFP TANBEPRHERB *ESTEMRLTHZ 9, HlEHEE .



(MNa PNFHINLF PORMOME OKHE @F P Pupir— 7OBEREICH
HETAMBA (L —7ORRPEEOHGRELT) WOPPHRIA—-HA~EKHINEER
VElE O~ - RAHOFPOBER( 74 12— ICLBRE UERE) TH 2,

Sub-Task 10-273% In—-Pile Belease Studies--3teady~S8tate Reactors

EHREOBTETFFERNTF P Pu OKMIKET 2 in—pile DEEETA 5 2
integral flowing—sodium loop #HME T2 %53 Tl self—contained capsu-
le TAVWTRBREGT RS, REOBAPTI~7 RORB € THEVWHEOBES R DD
EEOBMBYEr TR Y, BERHME Na © nixing R Na BERF P, PudiliK
ELHERTONWTEHMT 5,

CORBRITIE € BIRER ( sub—~Task 10-2.44) LEBEBLTHEADNAMNF P
® PuUORHIKET ARBICOWTE, RABOBEPLThICEET 2HEC THATHR
BohkBICTEDI S,

CORBMTBONATRIITPOEBHICHT 2HENEFrea ~ FORBRKRLOT
559 ( Bub—Taskx 10-2.77 BUF10-2.28 )

Sub~Task 10—274 In—Pile Release Studieg -- Transient Reactors

RECRERICR EMAABEKF P Pu OBMICES 2B 2 H~NLEHP in—
pile T2V, EFRRBOBELLET L, MR LABRHCUEHORKTFOKRE A0HE
BELT, BMHEhAFP PP PuOAHLAIET 5,

CORBEBMBBBIIRR ( Sub-Task 10-2.45 )-LBE L TIT2bhBHF PR
Pu OBMBICHT 2ERICONWTERMRBOBELTNKEET 2REOFHHEERLE S
NEBRICHF 2 bN S,

CORBTHELNAFRIEF POEFH s 28N e 120 - FOBRRKRIST
$5 5 ( Sub—Task 10-2.77 K 10-2.28 ).

Sub—Task 10-—275 In—?Pile Release Studies --Large—Scale

Simulations (STH)

BREINTHWELSTF( Safety Test Facility ) WHEORAKERBZLTF?P
 Pu ORIMICEET 2RB 2 XBELCHT % 9, COLBRIBBBEER ( Sub—Task
10-2448) LBEELTHA2DRAZEFTRID 2EBRLTHRBINS,



Bub—~Task 10-27é In-—Pile Relsase Studies--(C0re-—Destruct

Test (BTF)
BEINTWALBE TP ( Excursion Test Facility ) %A L CEEBOF.LB
BEBRICIDF P Pu QMM ICET 2RRET2 % CORREET FOREHMRET
HEFTHEMZHEE>G AR L W,

Sub—Task 10-277 Mathematical models of Fission product Behavior
LRERTELONAZNVDINBOHBITL Y, PP Pu OB BHRET2HEH=T 8
B3 5,

Task 10-—2.8 Materiale Interation Phenomena for Accident Analysis

MEOHEFRICHEL, Z2BIT LU B2 RR T -2 BB T 22280 ET 5, BE
BERCHTAMEERACELTEMD Task THA4bN B, o THEE Shsted
EPRBLABERST 5HEHKOWTEREG2 9, ERTHHECOHATRIROME
bTh 5,

(1 BB LHBEH

(2) BB &% EH

(3 BB E S AH

(4} HHEB &R B

(5) ¥ERUF (B LA

Sub~-Task 10—281 PFuel-—Cladding Interactions
BREEERIVIEVEECET 2B LHEH L OoYEN, CEMNEZAEFREER
HIKED 5 DORBEETE 9. CORRPBBLZLTRENCEEZAELERR WM
OMATEE ShAHEEROEEZZR L T2 bh 28, RORBKRRILETS 5,
(B RBRRREGOWEM & Meltthrough T HHELEED b, (DBEBRK & & wE
& O mutual solution QEIEETEWH 5,

SBub—Task 10-282 Cladding—Coolant Interactions
BEERRL ) DBVWRECE T AWEM LB EAH L OWBN, LENEREARKS
WTRBRET 29, MEOERETZ I LT IoTHEY L5 HH L OMERRRE
ERT EBRRO DD HDOD EILERDITLENTE S,




Sub—~Task 10-—2.83 Fuel-Coolant Interactions

L in—pile KEROER, BMEORYZ)»r/Pr3v 2 Meignificant @ HEET S
TERDIEOR%E D, BREE Na OBEAMTHERKANL, Bt 5 3 v 275 L Na
LOMBNAHEERICOWTIE Sub—~Task 10-2.354 THDES,

Sub—Task 10—284 Sodium—8gtructural Material Interactions

EﬁﬁNa&%%Lfm&m%ﬁﬁ(widmémaoﬁ47@&%%.x?yvz‘
By 7Y -+ EE) L Na LOHEERAKO WTHET 5, LT Z7 ) — MR REL
TWwa Na REDTHBRTIHBTENS,

Sub—Task 10—-285 Molten Fuel -S8Structural Interactions

AT 4 —NMREEUO,, Pud,, UO, — PuO, &4, U0, —Pu0, —SUS BAEWE
OHEERICOWTHRRET 5, FREEAR L X Meltthrough BBV B LT 5,

Ax2) - PREELEOFEWELOBEFRKOWTIMET 2, 221 — bR
ORAVBERBHPCET AL OPR AL ERYEL2 BB LTLOREBRBF 500 %
ROLZEBEBTH S, RCOMEERARRET 22221 - HOKOKHOHED
#HAN5B,

O Sub—Task ZRWROEETTLAVDOEREBORS KIIHFECBEL BMERD
5o PIA LB BE# THEE T 57T thermite reactions % plasma-—~torch L %
MBHLBEELE DD L\,

SBub-Task 10—2846 Mathematical models of Puel-Structural material

Reactions

Bub—Task 10-285 THLhAF—-2CEISE, TN E2HIT B,

Task 10-2,9 Physical and Mechanical Properties for Accident Analysis
T O Task THL, RF BEM, AN ODENFEECHEMOSEICE L TRLB R LE
WpBERT—2%5BH L 2HHET 5.
BREEBERECHTHTRoOREHMORTHRDI LN, CCTHEBEEERB LD D
REPBNWRERST H285EE2H 53,

Sub—~Task 10—2.91 Hquation of State 0f Core Materials
FRABYRBRICETLIER - BEFR CTORELPRE - HENRSWOEN « &« =
Fox-HOBRFRICET 2B TERNKEORBRUKHALKET 2, T LOLOMIRE




H HWILIRBOHEE & refine LA IORESWTHEBNE N ZHIT, XEBEKRT 5
EN-FBE-BE(z4r5— ) 0BG PEENET A FEROWTH#BR LR LAOF
i LRBINAERIE 2HH T 5,

Sub-Task 10292 Fuel Properties
EFHRAWCUO,, Pul,, U0, —Pul, OHELHIETAZLKEATH ., b,

(1) REFEXRCHBICLABELARBOEE, Hit, ZLE, phase equilibria ¥HER
HICHIE T 5,

(2) Eiﬁ@%ﬁ%ﬁ‘%lﬂﬁﬁf%j"—ﬂ&(ﬁﬁﬂiﬁiﬁ%%ﬁfﬁbkbiﬁk%ﬁﬁ%ﬁ& 90

(3) BHARHORFYE, KiE, RERNEERNICHSS,

) BRORH(BEGERUEM) OFHLAVEMECET 7 - s XV CRAIEFETHE
T 5 '
CNOOBEHNETCE N lOBRM (R, 24, &) KoWnwTd LERER L4

HrilET 5,

BB OBRAFECOEROFIR (B ERAEPHBEEI S L) KELTET AR |

RTFRDND, |

Sub~Task 10-293 Cladding Properties _

REMFICHLER BE, BEE, =~ bov—, B 55, EMK, 8463 BHE,
Hitk, REBRNCETL7 - 2485, LBEEERE X )V RVWEECET 5 REEEE
HOB~HBOF — 5 %78 5o

Sub—Task 10-—294 Coolant Properties

| REEEREL)ECRECHT HEE, RAE, BREH KB, zriee-, &
& EME, mEs BB, 5, REEHICET HBOAME ( availadility )
KoONnTEMHICTHEL, HEEZFHELCOWTHET 5,

-3 i—



Task Area 10-3 BSafety Systems and Instrumentation

Task 10~31 OCore Protective Systems and Devices

CO Task TRHFELOBBEHIE LAY, HEOBEZGR LA T2 LR EFER
FRAMLAOARET L THE, FORBR(FIFRIA 220047 ) -,
(MRIGESIE  @F LsHFIBICHT bh b,

zZ® Task O BB

() FEFHELEBCHEEAFLSHZOMSTHEMICRGT 22 &,

(@ ThooPLEERERBRLAD, WELAZD LT, AECORFNEEH—HRE

HEORHICHRKBRELL L ST LT ETH D,

Sub~Task 10—311 Emergency Shutdown Systems

BEORIGEGLEEEO Y27 2 7L LT, #EAFLES (RVEFER) EFMIC
FMG L, TOBEME, Bk, BEE, voire—vh BT S, AEOHBER L
FEHCRELLO L LTHE, iR ( Core—expansion rods ), 35 I 27 RH

HROSBREE ( Metal—fueled rode in ceramic—fueled bundles ),

Paste fuels, . ¢ 31 ( Core—expansion Wedges ), fuel-—foaming
agents & EMNDH, NipBEHECBERCIEHTEL30E LT 1ithium flood-
ing#, WHHOBECREWK LOoTHENT AW MALE, ENEMK IO ST LE
WEARE EXDY, AL EFET B
Cﬂ%@%ﬁﬁﬁiﬁﬁ@ﬁﬁ@swwythF@Luw-%ﬁﬁbf.%ﬁ&&g
FNAET HT ENRTE D,

gubh—Task 10—312 BEmergency Core—Cooling 8ystems

S IR O SO RO E I, BB, 7 At -7 % ERRMICHET o B AR
o HIRICERICER S0 BB L 1, OB EEN 5T LT bZ ORI AE
53T, REHERALHE L <1 E TF 55 % RF L8 RETD & F
HTERLETHY, HEERHEORMRELR, ARCORESEMICE S L 0 ICHRE
KBEETHDo |

CORBIES T FEAE L TH/MIE ( ruduced scale YTHE 5 € & A% bbb
Lz,

Task 10-—32 Containments and Conssegquence—Limiting Safety Systems

O Task THHEHOHRCER LA AP LA VT 2ITENEEER AR LAOTH




ERBRICL ) TES Ao

@ Tasgk © B &L

0 REEREESL, REEBIES LARETATON L & RYET B> DRER
R 5,

B ISR 5 B RSIR S 5 R L, MR ARM OB & L TR
S L RRBICE b LET Bo

Sub—Task 10—32.1 Development and Testing of Containment Schemes
MR OMS TEHEMICHET 5, L RENEUFERE, K, AkeE, BFIET 5
Bt LOZUEFFTMET 5, BMHBERIC DS HMHEFHLENICH T 5EHRIE Post -
burst Phenomena ( Task 10—2.56 )4 Sodium fire ( Task 10—2.6 ) OFHE
BRALHLBONDTHE ), FLn (Hwnw Novel %) FRERT HEMBRICO
WTEBRR T2 2 TCETNEET HLENRD 5, TOL IR BRE T RBREIT 22
by, BETF2FARALTHRENWBLTSS 5,

Sub—Task 10-—3.2.2 Development and Testing of Consequence-~Limiting

Safety Systems and Devices ‘
BHBROBEYXL 2BE{ DHEEHERTRZLZERELAOART 5, AL,
() 73R ERESLI VA VEBEREORFOZLEFBEOHEH (EKF L Pormi §F
OBRMBERERART 2D FR2bhA KRLEFT ) CRLLTHFMEL, LBZ LRR

BT Bo

(2 BEFOMERABTAITE (HLEBERDEEMEILS "duides” PHEBWHE
#2 5 "Catchers’ % &) 2BHRBLEART S,

(3) —RHZDPLEBMABHR~NIEEINLEE0 Na 2B T HFR (FILAIE Na EEIGT S
ZEOBRFHIBRT L HES Ne kR IOTRELAREZRET 2HERLE ) THBBL
AT 5,

0) BHEBRLLFPRARBT IO CFR(HLE=Te sy rfiEFR P74V ~%
ED) eRELAET 5,

5) LROBEELRE Pu THELINDL TEEND 0T, BRBLREE & I HH
#ERT 5, ‘

Tagk 10—33 BSafety Instrumentation

C @O Tasgk L reference QDAHAWEEDL B, 7 5 b@%éﬁfﬁmﬁﬁﬁtﬁfﬁéﬂ%ﬁ
BICE LT Plant Degign | BT I, XFARHERERINLIFEKBLTE



[ Core Design [#iTHFEINDL, [ Safety [RMICHLRBRICHERFEKBELTHEE
4@ Task X Sub—Task TEHYHE DI B,

PESrHBCHERE LA VRBRT A0 Instrunentation and Control | BTH
Abhs,



Tagk Area 1{0—~4 S8pecial Studies

Task 10~41 Criteria, Codes, and Standards

@ Task TiI ¢riteria, codes, standards L THBRES > denongtra~
tion plants CREEHLMF BROZSBAEET 20 WRILT A,

Sub—Task 10-4.11 Safety Criteria Study
LMPBRICHICERTE bR EARIT 22008 —% & LT, 3 THED HHE
ERTEBERML, TOFAERUEEECoOWT e %o WAV First Demonst-
ration Plant ORFER (AT CORFNRBH—RRBE %1 LT 2 0 ) %
fE b IRIT Second FK{F Third Demonstration PlantFIORETERE 2k b, SHMIC
KREBERALUFERACHSER P BRER LT,

Sub—Task 10-412 Codes and Standards ‘
ZeBE T2 a~ Po%&# ( standard JEEARFEBES Y <L THEELTW ,
REDLT - 2 2EREFML TS ( safety standard ) # recommend LT
WORBBREART S 2ATFCE LT, H L BI%ME+MEL, LMFBR CeEoTHE

BERDOIEDIKEEL T,
Bub—Task 10-411 @ safety criteria M 530 & LTRTHROEE R
b,

{1) Preoperational testing of safety systems

() Inspsction and tésting of pafety syetems and devices

(8) Startup and power—rise procedures

(4) Operational procedures, technical gpecifications and limits
{5) Sodium safety

() Post-—accident procedures

(7Y Safety —asystem redundancy

{8} PFire control

(9 TFilter for sodium and plutonium aerosols

10 Inert—-gé,s containment

) Blast and missile protection

Task 10—42 Probabilistic Evaluation

CO Task THZ I CERRATFRGEOFBEL ZEBT LU KEFF 2L RAOEHEDS




ﬁmﬁ$$%¥$%ﬁﬁT%C&T&%o

Sub—Task 10-—4.21 Development of Probabiligtic Methodology
Sub—~Task 10-422 PR LN BT ~ £ EHEHICR Y BOT, HEeyx
"J"A@Efﬁﬁ%ﬂﬁf%kb@ﬁﬁﬁﬁﬁiﬁf@ﬁ%?%o MEINAGREOMES., HEH%
%Eﬁmﬁﬁbﬁékbmﬁﬁﬁf~ﬂ@ﬁ&3?~ﬁ@ﬂ47%%@.%h&@f—ﬁ
EEMT 542 H0 format ZRE T 2, B+ -+ v X 2T L, time constants
PE4Opath ( BERE» bER I TO ) » Provability range %ED B, KA D
wmms@o&ﬁb®%%¢m$%ﬁﬁ?%ﬁb®pﬂ@mmmﬁcmmmms&ﬁ%b.
Tho 2 AT TREE & BB ICRF+ 5o
T TFRYICCO Task THET 2 2 N FLRARC IR ERNIBEL ROBELR
HLUTERTHABLHE+T 5 -, TOHEERARTHZ LTS B,

Sub—~Task 10—-4.22 Catalog of Statistical Failure Data
HEE, BRF, A, RERICET 2 EBOF - 2255 2260 v 25 4 EREL, th
LD F — # 2B O L o FE CRD 5,

Task 10-~43 Digsemination of Information )
O Task TEHHRBRAEZLLM T B REBFTOZEHE, M, BR, SBICLE%HR
T { B k3 A% B Handbook of Fagt Reactor Safety KX Fast Reactor

Safety Textbook %5,

Sub—Task 10-—4.3 1 Handbook of Fast Reactor Jafety

Handbook O IT H,Etherington M#FEL LA [ Nuclear Enginesring Hand-
book JIWEUL AL DR Z2TH 3 9

Sub~Task 10—-4.32 Past Reactor SBafety Textbook

Te'xtbook ([ The Technology of Nuclear Reactor Bafety JH\ni:[ Past
Reactor Technology : Plant Design JCBELPU LA DL 2THB S,

Z®D Textbook HE?F&%’TVCE@:G@&%E?ﬁlﬁ@#é%&%ﬂi@%‘émﬁbf
ERABELOIOCEIOTH S,

—34—




Task Area 10-—5 Safety Pacilities

LUFBREZSUFARAIHB TEZLLNTND in—pile RBETE I DOERERER
DO4oTh5,
() Steady—State Reactor Facilities
BUNERHEIEAD, BAHERLROIE% b LT, BE (2% ERTERD )
THBHBAL 5 Bk
(20 Transient Reactor Pacilities
TREATOLISWKHEA, <) 4+ VOBELZBRLF 2 5 i
(83} Safety Test Facility (8TF)
BROURGCHERCBHMER T HAC L4 ER VT, FLeEB@ET Az L2L{FxR
A B i
{4) Excureion Test Facility (BTF)
BORAX-I®SPERTOIIKFLEHIKELCOLEREFAL 2D
O Task ©EMIE
() LMFBRESHMRBEHE TTA2bIDE in—pileZE0D £ 4 T RUB &+ 4 KT
%, '
@ TNODOERBRETE I ADICEE 2RO BIE ( xinds ) BB,
@) BHEZIHREVEHE IR TV I HROABELS T ES bh RED L S RBEMR
BB FEWRD B,
@) REINAFLWERICHT 2EREE 2 BR3 2,
6) B LEBEINTNL 8 TP ( safety Test Facility } MBBTH L L WS &R
TALZTOBBRERY firet—order ® = % M HEEF2 5,
8) |EINTWAETF ( Excursion Test Facility ) Qb EH%HH 5,
(0 BEAHEROR BB EEETE 5,

Task 10-51 Analysis of Facility Regquirementa

L"M FBRECUHAREHBEKLE. in—pile RO 24 TPHEFNEL, XEOQL S
ERBET 2D ADICHBRCERINAEELT S « OEBROEE % 2 & R = L
T 5,

BRICERINLEHE LTE. OFHE @QPETFHR IFEBOKREIRV 47 W=z
ANME—DRIK( energy containment ) EVAHHN ORERUEE (E N NP § 4
AMBRE MEBO pre—irradiation % E4td 2,

ETBRMICHED MR, PILXTREAT, SEFOR, ETR, 5 L \Wiga(FPTF)




BENINOOERFAREODE 92 %W~<5b, d LEED DRI HATNICERLES
CEDODPDRb, KBETRI L4 I 72T HWBL, THOOHENERTE B0 &
S %AECKYL T recommendation %#73% 5,

XETFRETFALENE I LICHE LTRWEAI recommendation T¥ 5 & & +4
FET Do DLLBELRIDOARLSTIFLET FAARKAEAZOHR WL in sequen-
ce ICHEZ D)% recommend 3 54,

recommendation BTAKRKTHEDS LR EERT 2008 WEH LV EROEES
HCHEFT L0 EOD R AR CHRET b, 5 TF OBAREIE Task 10-54TFH%\n,
ETPRBBLTRTOLEHONMED SA T Task 10-55 Tifk 5, TH bOEARE
W, 2o Y=~ RU firat—order O X p BT S D 5,

Tagk 1052 Bteady—State Reactor Facility

COTesk THREBIHET IRREFT2 52O LEL steady—state reactor
facilities ¥RET AL TH5, TOADLKHED 2EHR, PI2EFETR, PB P,
SEFORAZEOLSR, FIHYE &= -1 36T 2,

MABARBICET 2B SR EQ KL ETH B4, steadysstate OFBEFOMD I,
TTRALFFIC flowing-sodium loop % RETLLERD L, +O looplds ¢ &
PTHEORMEY EHERMRLIRNEINLETS D, REHORECHAMERELEOY S
CHORBHANEHEBETIERETE 9,

RAETFEEAAT 2B NTOREHED b ( power shaping) X2 b A% ¢
Licb 3 2 LBERDD0, LOLDICRBMOBBEESLEL LD, # V=0 s BBEAETBWT
7200 RBBERELELDIDE, BMRIATAEPUTFHBLETDL, 2O L ) KHEF
DRFEEHEFET IRFLLTOR 1 BEBHEETRTHY, £2@8EEPBFTH 5,

BEF O steady~state facility ¢ LTS EFORMNAETHY, SEF ORM
FI1COBR (VYT 7-HRICLZRIGEZ 1 - VP Y 270HE) 2 5H Lk CEelto
RBULHAL TV EIREBAELBL20 58D 5,

Steady—state facility %*REWNLEAZOIIEIC sub—task 10-24.4 ( BRERE
REBICHET % in—-pile HER) R sub—task 10-2.73 (F P Pu Ok HiCEE3
% in—pile HEB) T 5,

Steady—etate facility *FEALTEB LI IWEHEEL, MTICRNLIBESOHSE
BeFfrEBRETL20RKNCHIOTH S5,

FpH, channel voiding, traneient fuel—oelement failure, violent
boiling with molten fuel, internal structural effects, core sglumping,

fission product behavior, molten fuel interaction 7% &,



BEODLHRETI 97 1 £ TRBETD 2, *OEHEEYOLMPBR demonstra~
tion plant ©OPS AR ® FFTFQOTFS ARRBEDRTH A,

Task 10-5.3 Transient Reactor Facility

CO Task THZEMICET BEER%2T% 9 2 WOICLE% transient reactor faci-
lities ERET HT L TH 2, FOABIKHELES S Transient reactor Fl& X
TREAT, ¢cpcC( Capsule Driver CoOre )v PBF( Power Burst Facility I
smpoaﬁ&@&ﬁ.ﬂﬁ&.z¢va~»&ﬁﬁb‘ﬁ§&@m%ﬁ&50TREAT
ARERTEFFO7 r 75 s CEBANTHND, PBRPELESEF O RAREBRFTH 5,
CROEOFTPBFLEEF O RBEBEREFELNIC—~FOHT VARAEHERTART LN
WMkb, SEFORLEITNRERF TS 5,

TREATHIEO transient WHHANSBKIE L% 1,000 MW ~ sec 2
52000 MW~ sec KMMERID, RKEINAHNZELRET 2726 license %
B BEHTHL, CHIELDTEL steady—state QEEZET 52 LAk B,

SEFORKBLTER~OBEHM( VY75 - DRICLARIGEZ 4 - F5 Y 2 0H%)
PBRINLGETHASEFORZEAT AL EIDBERL 20, ,

Transient reactor facilities &%Kﬁ%t%é@ﬁ sub—task 10-245
(REOWEBEMICE T 2 in—pile BB ) XU sub—tagk 10-274 (FPR2Pu®
BHICHET % in—-pile BB ) TH 3,

Transient reactor facilities %M LTRONIFERRIMTRANLHE
OEEHEFr2BRT 50K NKEIDTES 5,

Hlh, channel voiding, transient fuel-—element failure, violent

boiling with molten fuel, internal offects, core glumping, disassem-
bly and energy partition, fission product behavior, molten fuel
interaction % &,

BEODHH/RZ 19T 1 EITRBETHL, POERBWOLUFBR demonst-
ration plant @ PSAR ® FFTF @ PSAR ¥##EFTH 5,

Task 10—54 Safety Test Facility
| CO Task OHMES TF ( Safcty Test Facility ) DX BAMB LTV AL L
CRETOBRLZBERBBETHLLHW INABAIC( Task 10-5.1KHWC) ThiR
BFozETHB,
Task 10-51 TRANAZBROFEERLE ST S TFOBELOBREE (RBTO
B3, RBoERE, PEFR, BE | %8, B ORELTHBET LERENZ & )ead

_59....




Ho X driver core OHEICONWTIED B,

STFTH2bNbRPERLZEREILELROBICHTFRbI S,

BHy & PR £ull—power KD TWE, THRABIC L, WICGEELGERT % m4
Y MEEWLELLY, ik % blockage I8k D, BndEBMY > (b LARIG
BEZkeEL2YT 5,

STTOURERD DRICEMTNEBBELX AL ERIC L > T BHH ( EJ. i,
HHMOBRE, BBRUSNHORMEBEORMAHE &) LU KBHEX AETDH B,

XETFRREAROBELRDLY, BLRERRTILVWIBERBELHOTNEO
Ty RERPREBBEERMLCRET 20ERD 2,

STFéﬁwﬁﬁa?&@uSM%wmk1@ﬂ4@(%ﬂ@&ﬁﬁﬁmﬁ?élmy
-8cale simulation ) R{F Sub-—task 10-~275 ( FPRPudKHEICET 2 lar-
ge—scale simulation) THb, XETF2FALTBLALIHERKERL FIRAE~NS
RROBF W=7 2R T 2O KRACHYTOTHS 5, B, channel voiding,
trangient fuel—element failure, voilent Dboiling with molten fuel,
internal structural effects, core elumping, fission product behavi-
or, molten fuel intractions % &, RZORRIC I O THBEMIT= — PomHEe
HERELE LAY, BRBEARBHOFLEBRETE LAY T 20RBLDTHS 9o

STPORMEBMERLT 97 0EKEYHIO, 197 5EIGRENRS X 5 CRHRUR
RETZ D

Tagk 10-55 Excursion Test PFacility

CO Task OEBMEE T F ( Excursion Test Facility ) OMNBEMAXFET S &
BUBMERBICT 2L LR RTORAERABETH S L HUFINABBCFRL L RE
TAHLLETDD, BETFREAFKSIFALBORAX~I®SPERTOL 5 K{RESHK %
RRICLDOTHMRAT 2HBTH B, ChBREEETHER Lo TEFTT 355 CRA
(BF A OB ICBERL ST 2EWN T~ FO0RER L) BB LABLTD B,

ETFRE2D00BOABENS S, 1 DS TF7e 75 20EEL LTRESK %
overall ICHEET 7% integral experiments %75% 5 & ETHB, D120
AHOREFBRACET 2HBEBIAHR, BRAECIOSTEE s BERREELE IS T
BUERRETRZO9CETH 2,

CORZBRAFELHEETSH ), REXEZBBESBH2 20T, TOLEE2HELCT 2
BDEEDY, RAEFHCHBIN AW TR bxWwL, A5 reasonable ZEI% 4 A
SERFAEZTHELZ i,

ETPERETILEDNINARBRED 24, KO400#ENESL bh b,

—~-40 -




) REETFEERTHILBEZC, SARRKENTILTEANTSS 5,
2} ETFEHRAILTES BRI NETHL,
(3) ETF@%E&M.mOébthéﬁ.ﬁm&%ﬁ%%%?é%K\LMFBR@%
R BRERHCHET AR E L0 LB ABERD D,
# LMFBR@%%%%&éﬁmﬁbfﬁﬁtﬁﬁﬁﬁbﬂ%&T‘ETF@%E&%%
Wi+ B EEARTHTS 2,
&%ﬁﬁﬁ@ﬁ@gﬁ%ﬁﬁféifvﬂal&&%D%%T%@Téb\ﬁ%ﬂ&ﬁ
REICEN T IR F - 208 RE L TWHEC L dH bk CETHE, ETFOHEED—
OHRELTBRICHT A7 - 2% BALLTHBhD, TOKAEBRNEBICE LN H
etomRELATAE R bR W,
EXIRBFBRCLER T~ s s HETEBELOPDREREI BT & Ak 2T
G%%%Lﬁbm%ﬂ&@f—ﬂ%ﬂ%?%@%%%&%ﬁ?%@t&ﬁﬂ@&B&Wo
EWHACET FERET D0 E 0D Task 10-51 TRBLDITHB%, =0
Task THRMZEME 1 97 0FEHEDMHBL, 197 6 EIGEEMRS L 5 et Rt
BEZGR 9,

-4 ] -



—Z 7=

Figure 10-1 Summary Milestone Chart (Task Areas 1 and 2)
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Sodium Fires
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Figsion Product and Plutonium Release
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Materials Interaction Phenomens
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Physical and Mechanical Properties




Figure 10-1 Summary Milestone Chart (Task Areas 3, 4 and 5) (contd.)

Tagk

[ FY

1969

1970

1978 1979

1980

10-3,1

Core Protective Systems and Devices

1971 11972 [1973 11974 [1975
48 49 O A1

1976 [1977
%

53

10-3.2

Containments and Consequence~Limiting
Safety Systems ‘

10-3.3

Safety Instrumentation

10-4.1

Criteria, Codes, and Standards

10"‘4 . 2

Probabilistic Bvaluation

10-4.3

Dissemination of Information

10-5.1

Analysis of Reactor FPacilities

10-5.2

Steady-State Reactor Pacilities

10-5.3

Transient Reactor Facilities

10~5.4

Safety Test Facility

10-5.5

BExcursion Test Facility




4B gqw g Qe

QO Jd@ 4~ gon g

11
12
13
14
7
15
16
17

18

Figure 10-1 Summary Milestone Chart (Task Areas 1 and 2)
Legend
PSAR-like Document Completed
Final Report of Recommendations Completed
Preliminary Codes Available for FFTR-PSAR

Experimentally-based Codes Available for First Demonstration Plant
PSAR and FFPTP-FSAR

Consensus Codes Available for Second Demonstration Plant PSAR
Improved Codes Available for Third Demonstration Plant PSAR
Codes Verified at Large-Scale Available for Parget Plant PSAR
Preliminary Reassembly Accident and Sodium Fires Codes Available

Preliminary Boiling Pressure-Pulse and Energy Absorption Codes
Available

Preliminary Core Slumping, Molten Fuel Behavior and Fission
Product Behavior Codes Available

Pully Tested and Verified Sodium Fires Codes Available
Fully Tested and Verified Codes Available

Preliminary Voiding Model

First Multiple Channel Experiment

Consensus on Superheat Question

Vbié Growth Mechanism Established

Final Verification Experiments

Models Verified by Large-Scale Tests at Full Azsembly Level in STR




Figure 10-1 Summery Milestone Chart (Task Areas 1 and 2) (contd.)
Legend

Preliminary Results of TREAT Tests with Oxide Fuel in Sodium

Preliminary Results of Steady-State Reactor Tests with Oxide Fuel

Preliminaery Core Slumping Models

Understanding of Failure Propagation, Failure Thresholds and Transient
Behavior with Oxide Fuel

Understanding of Failure Propagation, Failure Thresholds and Transient
Behavior with Carbide and Metal Fuels

Preliminary Results from STF Tests

Models Verified by Large-Scale Tests at Full Assembly Level in STF
Final Models of Core Slumping

First Simulation Experiments

Two-Dimensional Models of Energy Absorption

Detailed Tests of Energy Absorption in Support of Demonstration
Plant Designs

Final Verification Experiments for Target Plant Designs

Large-Scale Simulations Started

Understanding of Surface-Volume Ratio Effects on Aerosol Behavior

Verified Models
Begin Experiments in Flowing-Sodium Loop

Results on Rates and Mechanisms of Fisgion Product Release from
Oxide Puel

Besults on Rates and Méchaﬁisms of Fisgion Product Release from
Carbide and Metal Fuels




Figure 10-1 Summary Milestone Chart {Task Areas 1 and 2) (contd.)
Legend

Understanding of Fission Product Behavior with Target Plant Fuels

Final Models of Fission Product Behavior

Preliminary Identification of Significant Interactions from Other
Experimental Tasks

Experimental Results to Support Initiating Accident-Analysis Code
Development

Advanced Experimental Methods Developed for Molten Fuel Interactions
Models of Molten Fuel Interactions Available to Support Target Plant Designs

Preliminary Results of Search for Experimental Methods and of
Theoretical Analyses to Support Decision on ETF

Complete Search and Evaluation of Methods for Direct Measurement
of Equation of State

Resulte of Theoretical Efforts on Equation of State to Support
Demonstration Plant Designs

Complete Identification of Property Needs

Final Bxperimental Results to Support Accident Analysis Code
Development




Figure 10-1 Summary Milestone Chart (Task Areas 3, 4 and 5) (contd.)
Legend
Preliminary Development of Initial Concepts
Initial Test of Emergency Shutdown Device
Initial Test of Emergency Cooling System
Development of Most Promising Concepts
Verification Tests in STF
Final Verification Tests Completed
Preliminary Development of Initial Concepts
Initial Tests of Most Promising Concepts
Development of Most Promising Concepts
Initial Large-Scale Tests, az Appropriate
Final Verification Tests

Periodic Evaluation of Functional Requirements for Safety
Instrumentation

Safety Instrumentation for Target Plant Developed and Tested
Periodic Assessment of Bases for Criteria

Standards and Codes Developed for Commercial IMFBRs

Evaluation of Applicability of Existing Methodology %o LMFBR Safety
Development of Advanced Metﬁodology

Handbook and Textbook Published

Analysis of Facility Requirements Completed; Decision on Need for
STF
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Figure 10-1 Summary Milestone Chart (Task Areas 3, 4 and 5) (contd.)

Legend

DPecision on Need for ETF

Loop in Thermal Reactor Operational

Decigion on Use of PBF, SEFOR, or (ther

Loop in PBF, SEFOR or Other Operational

TREAT Upgraded to 2000 MW-sec per Transient

Detailed Specifications Completed for STF

Start Construction of STF

STF Operational

Detailed Specifications Completed for ETF

Start Construction of ETF

ETF Operational
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