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( Received July 9, 1987)

This report describes the study on safety for FER(Fusion Experimental
Reactor) which has been designed as a next step machine to the JT~60.
Though the final purpose of this study is to have an image of design base
accident, maximum credible accident and to assess their risk or probability,
etc., as FER plant system, the emphasis of this years study is placed.on
fuel-gas circulation system where the tritium inventory is maximum,

This report consists of two chapters. The first chapter of this
report summarizes the FER system and describes FMEA(Failure Mode and Effect
Analysis) and related accident progression sequence for FER plant system
as a whole, -

The second chaﬁtef of this report is focused on fuel-gas circulation
system including the purification, isotope separation system and storage
system. Here, probability of risk is assessed by the proBabilistic risk

analysis (PRA) procedure based on FMEA, ETA and FTA.

Keywords: FER, Safety, Tritium, FMEA, FTA, ETA, radioactivity, PRA,

Radiation, Fusion Reactor
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Plasma Parameters

— Type Option
C
Major radius R {(m) 492
Plasma radius a {(m]} 1.32
Aspect ratio A 3.7
Elongation £ 1.7
Triangularity é 0.2
Toroidal Field Br (T) 4.6 8
Plasma Current Ir (MA) 8.69
Temperature T (keV) 120
Beta Total Br (%) 4.94
Beta DT Bpr( %) 4.0 2
Electron density ne (m™®) 1.0 9 x 1 0%°
Ion density n; (m?) 0.9 8 x10%°
Safety Factors q.4 2.6
g1 1.98
Fusion Power pr (MW) 456G
Wall ioad pw (MW %) 1.03
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Fig. 1.1.1—-5 Configuration of Reactor Structure
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Fig. 1.1.1—13 Geometry of ECRF Launcher
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BAY— P21 0T O2BELHEIER LY, 2ADOA vy ) —2¥Rd 5 0L
BTE D H-T219g,7bd, THROY—VF v7 3BEFYRABRRBCEDEL S,

Table 1.1.2—1 Design Requirements for Vacuum Pumping System

(Option C)
Pre-shot base pressure 1.3x107* Pa(107% Torr)
Ultimate pressure 1.3x10°°Pa(107® Torr)
Required pumping speed 1.0xX10% m s
at divertor slot
Gas load from divertor 31x10% 1, s( for D,T)

1.5x10%° 1 7 s(for He)

Gas load composition D:465%, T.4656%
He 5% . H. 1%
C:05%, N:<01%
0. 05%

Nuclear heating of cryopanel <5 kW
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(i) B 2P ER
BETIEBEEDOMN)F L4 /Ry b)) —L M) F 9LFERBEFig. 1.1.2-5 1
Rte REFETH 1.5k THB,
v #EEASZ(JAERI-M86—149 L0 )
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® 73vFybTFAPEY2-N(JAERI-M 85—178L0)BFR I EV T &
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Table 1.1.2—2 Tritium Inventory in the Test Modules
(JAERI—M85—-1784k0)

BHT AL EEFAL SiEF A b
£ Y2 (A €< 2 — LB) TV 20
(g)
CLELA vy b Y — 3.5 %107 2.8 x 1077
- LiOT (s 1 £/ B A% 1.8x 107 1.4 X 1075
- T,lg) B8 4.1 % 10°% 3.1x10°®
- T:0(g) BE 1.7 1.2
& 1.7g 17g *) 1.2g
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M EE £ TIERE XN b,
@ 753vH 9 bFAPES 2N ) FILERE
R AREEIZE, 77 Y& o b BAFRPOKEBERAEL, B 2 BIAhEE
CTATHEEEGL VNI FILKERE LTE Iy 7&aN 5, MEBICLLETEE
R 2 ABMETHABRDOSED M7 v 73 N5&ELT00TgiLE 2, BENAELE
WOA YRV M), BRI ZARBEO ZNHBE INDE LT007 gt 3,
® 1R&EHKR
EHIKFRE, 45— 5, BIE/ERE, FRYORKITE > THDH, BOBREEN
MAENDOT, E—BPhRBHMEEITIY) FILBIEL LG, F1 57 HHIKFRD
A"V b) —dBREDL g LEHE EN D,
® MEMEABRELNY 794
Bompmesid rHE L THETS &, B18LELT200g, 4= LLTE0O
glHHEEIN B,
@ TIATHEERH(TI A7) ,
75 ATEE~L0X102m, FHER~200m & LTHB~006gLi RN,
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METRT. FEADREREMNIO0mrem hr & B -TH D, EFHPICESEHNIZILEAS
CEETENR WV, Fig. L12-TiIKEFERODKFEFGBNC ZIKILR — o A% TEHE L #- 48
ik 1 BROKEFRBHEBREBFESNH LTS, BBRIERAEOE 2 3 -7 %
VY- WFBBRTEEETH S 25mrem hr % LE - T 24, #BoAEoSEick oy
WLBIRET H B,

FEL1IBROPLEEREREZTEOEKEER S Table 1.1.2- 31K 17,

Table1.1.2—-3 45{E} | HEOELOEEBRES OO EFBREE

[
%1 BERH 1.3%10° rem/h
ST BERA 2E L1x10" rem/h
A~ EEA 9x10° rem/h

TR FTHER 24%x10 °rem/h

(3) HAE#ASDF (JAER-MB6—134L 9 )

AL O F HIC & 5 HAL KB YD ORBE (W cc ) 084 LB MZLoFFMEic X
g, (FP—F2)OAMBETHREDAMORE | BIcBLTESELERIC32Xx107!
W/ cc, 2~3BHERIZH2X10PWo e, 17 A%IZIZ 15X 107W ce &7 B,

O TR0 TIRFig. 1.2 - 8IABRONHLEE RT,. B 77X ~HFDICIEy
YIRFY, ARUSUSH LKL A4 -9k b, RAMIZESIENS1 00 #H#E
THF7L— bFIHY, 62X10PW ' ccBETH S,

1008BETELLEY v I RF T v TRALELD, 1 THHBITE5x107'W
cc, 17HBITAZXI0?P W ccdB,

Table 1L1.2—4ICE V2 - T EOPRBEYOBEBRAY TR T,

Table 1.1.2—4 Decay Heats of Reactor Compenents{per Module)
(JAERI-M86-134k0)

at 1 day after

at 1 week after

Components reactor shutdown reactor shutdown
(kw} (kW)
Divertor 4.9 3.4
Movable shield 58 49
RF launcher 3.2 2.2
Test module 1.0 0.7
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Potential Energy Sources

Kinetic energy of the plasma 0.1G]
Magnetic energy of the plasma 0.,06G]
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6) BEEERN)VFILERE

Y F Y ARESFERE Fig. 1L1.2— 1 1ICR 7,

TS5y bheFAPEY 2, b FUABRERYE, BET 2B, RALEKSH
%, BE%, BARR VTG Vo~ T E » 2 ARV L BREABICLIOBHEATLSC
EHEZEEL, ERNOLNE~0LT 5, ER~ORKEEIEELELTRBHAZRD 41 ~3
Ci/dayTd Bo CHIRFAN— 2 5T A Ny ~RIBHBE~BBL 2 b ) F94(800
Ci/day ) TR LIS DTH b, 753 T v b TAMEV 2 — Do BHEADRAE
% Table 1.1.2 -5 /R TH, EN~ObNE~3Ci day K LTHhE VD EEZS
o,

(7 —RAHKRERERY (JAERT M86 134£0)

B4 THERE LEL | HRO—REBMAKTOBERVEE » B FEH0O S RS E
FEEKDI&D%E Table 1.1.2-61KARd, S HERETHOOZEHBEER (HED
THEEAE]L Ocn, BOMER 0. den ) AFig. L12—121C5R3 . |

8 KDOBHLE

FERDHEIEBRMNART S A ~N— 5 AHZOKELEE Table 1.1.2— TiITRT . KU

LG E LT, %0 (n, p)N, Y70(n, e)HC & Z #2, BIZEORIBTHEUZYNICD



Table 1.1.2 — 5

JAERI-M 87-111

Tritium Permeation into Coolant { JAERI -M86-134)

) . EBFA¢L fEFR?L EBF Xt
:E J@ g 'E"/‘_:.""}I'{Al‘ € 4o — B} Y o4 -
BIEBAY 75523 Y 286 1) 2.25 %
(Ci/day) (oo
3.62 x 10°?
(300 °C)
FRFEY - LREBHE .
<25x%x10°3 8.0x 107 7.7
(Ci/day)
& 3t (Ci/day) 2.9 V) 2.3 2) 7.7
(160 °C)
2)
3.6 x 10?
(300 °C)

1) FERBILBITAE
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Table 1.1.2—6
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— IR BN KR BE iR I & R RS T B s

tRE R L

(Efd 7y HERMFIL | BB )

Loop A Loop B Loop C
B B E HETE B OE | HrEE B B HE®E
pCi/mf | p Ci/om® pCi/mé | p Ci/om? p Ci/mL p Ci/on?
45T 55E-4 7.1E-3 1.8E-5 1.6E-3 1.5E-6 1.6E-5
465¢ 1.8E-2 L1E+1 7.3E-6 81E-3 3.1E- 6. 4.0E-3
47Ge 20E-1 80E-0 3.7E-2 1.1E-2 4.7E-5 5.5E-3
BGe 25E-1 30E+1 4.9E-3 4.2E-2 2.1E-4 2.2E-2
47Ca 1.6E-3 22E-1 5.6E-5 2.3E-4 1.0E-6 1.4E-5
31gj 3.5E-2 - 3.0E-4 - 1.6E—4 -
5I1Cr 7.3E+1 1.0E+4 1.4E+1 8.1E+2 1.2E-1 1. E+1
52Mn 1L1E-1 1L.7E+1 37E-3 8.9E-2 7.6E-5 9.7E-3
54Mn 1.4E+1 6.8E+3 1.8E+0 1.8E+2 59E-3 8 2E-1
56Mn 24E+1 3.1E+3 6.6E~1 1.3E+1 3.8E-2 26E+0
55Fe 58E+1 45E+4 3.9E+0 2.9E+3 1.3E-2 1L6E+1
59 Fe 1.7E+0 B.9E+2 4.4E-3 3.2E+40 I5E-4 30E-1
57Co 4.7E+0 3.1E+3 1L1E-1 39E+0 7.3E~-3 2.6E+0
6mCo 5.7E+0 8.3E+1 6.8E+0 9.9E+1 3.4E+0 5.0E+1
58Co 1.0E+1 5.8E+3 4.2E-2 9.9E+0 20E~-2 4.6E+0
80Cq 4.6E-1 1.8E+2 20E-1 5.3E+1 3.3E+0 EE6E+3
51Co 70E-4 8.8E-2 1.5E-5 4.7E-4 1.4E-3 21E-2
STNi 3.6E-5 44E-3 2.8E-7 2.1E-4 5. E-0 1.2E~ 8
59N 6.8E+90 20E+2 1.6E+0 4.1E+1 26E~1 5.7E+0
65N 59E-5 1.3E~3 42E-5 6.9E-4 1L4E+0 39E+1
54Cu 6.9E-2 1.0E+0 2.1E-2 3.0E-1 2.8E+3 41E+4
670y - - - - 3.1E-4 47E-3
657 - - - - 1.0E-2 8.0E-1
897y 1.9E-3 4.0E+0. 1.9E-3 7.5E-1 1L.1E-3 1.9E-2
95Zr-9Nb| 50E-5 8.9E+0 4.7E-5 1L.6E-0 3.0E-5 38E-3
97Zr-%Nb| 1.1E-3 45E-1 1.OE-3 8.9E-2 6.6E-4 9.4E-3
92N b 1L.5E-3 9.2E+1 1.2E-3 1.4E+1 8.8E-4 26E-2
92 Nb 1.3E-7 5.5E-2 1.3E-7 9.6E+1 8.0E-8 1.9E-5
94Nb 1.9E-8 7.6E-3 1.7E-8 1.3E-4 1.1IE-8 27E-T7
1SmC g - - - - 1.9E-5 -
11504 - - - - 1.6E-5 -
13gy - - - - 9.3E+0 -
125 — - - - 1.2E-7 -
T6As - - - - 2.0E-0 -
1BmA g — - - - 1.2E-2 -
110mA ¢ - - - - 1.3E-2 -
105Rp - - - - 36E-6 -
109 pg - - - - 4.6E-6 -
198 5 - - - - 37E-1 -




JAERI-M 87-111

WTE, ¥EESTIHLEEVOTL - 7RBRART2RET 2, Y“CREREAT730
FEEREHMHERER S0, A VAR FEREMN B THLERE IR, 51840
BTHOI3CL, FAN—FHBMBTO0LITCE &/phE,

Table1.1.2—7 Radioactivity of N and '*C in the Coolant of
First Wall and Divertor

z o B A= g R ok SRk O 5t gE
- (Ci/m*%ec) (Ci A (C1i)
16 5 = 1 B 3.5x10° 1.3x 1087 WV— 7B
R =
7.1% FA ey 3.5x10°%% 3.2x10°%" "
N o1 & 3.0x10° .2x 10X 0.13
A
57304 FA S 3.0x107%% 1.0x1 04 0017
* HEIBELEUHRE
% FIBEFLEIA -y EBAEBDLHEEE
**%  FEGFEEER =47 H

A) E1BRUSFVA -5 BHEOF -2 L TCHUTAEFEH

% 1 GA Ny
KrEIM e ER b (80 ) 300 300
chifF BT Ref (8 ) 4 1
£ Ko OBE(m) 248 166

9) ZEROKEtE
FERODHFEFNERO LB % Table 1.L1.2 —8kFx 7, £ 0O, HEHE T 0.607
B, BRAESEEIL 21x10°m & Ui, ERBORVWIC, Tko» TR, B L
BE 4y HRICEOBER EA S 240, FELERTORSEAERQNORAGFEMB LD
bt EVWETH S, FREOEV!TAr, N, BNiZo0wT i, BE&HEGER, RO
fEORBRETRARE LSO, FELERCIEMIIERT 2, YArFELIERORBY
REAFBEEZ LA-THEH, —HERBICEHHEWE &4 5,
0 zoftnEEME
IV MERARSRICEATIAEMERRO SOBEL SN S,
© <Y Y Y LRUEEL<Y Y UL
Ak~ )y 2 DBERRT 5E~T s hEHE (BEORORE)ICHHE, i

_39 —



JAERI-M 87-111

2T, NPT AOERICLEOWROBEESNTOT, ERPRET L~ v 4
BOoFEBIRC002mg/ MEH»TWwWdh, "YU ARTFIUr o bFRAMEI L — A
PUC R & L TH60 0 g #im ST 5,
@ #
W FER R BT iR S b,
1) whis (JAERI-MB6—134 Xk 9)
Fig.lL1.2—13KFERVZ v ETORAEEBSA (Z=0m) TH 5%, R=100m®D
fiE T 2Gauss, R=200micB 0 TI2 0.24Causs il B,
(12 FeRBEIOoRER
() ZHA ved VEEBR

Fig.l12-14ifFdld o 0iEs OB & LT EHREEO % & 2% (mR year)
AT T, MEARCHFSTAPETHE 7 7 X7 POD - THRIGK L ~TELLLDTH S
H, 2RAVHEEDEFHEFRARVBEZORFLFEERT ABCREET S b L, K
[UPEFERGTABRICRETL D LIS, TNOLOMTH 2L£E8BFE, HF.oh
5100mT24mR,year, 200mT058mR yearEEABMIIBELTED, #HER
WL HS A0 0mOEEicE L, FERTHITEEETHS dmrem,year( v~
MOEE SmR vear JILENTH 609D 1 BEONERELL - T3,

(i) =¥ vy OESNE MY FoLICLABESR

BEEERICAY v/ PORBENL I F U AL IIBRBERBEOFTMTH 50 W
BEKELTHE, P FYLKARTIDOBRAKRLZWHER, AYEIIC L3RS HE,
PO FOLRLOBRMAHBICEIZATWROI DHEEERL LD THEH, 2 TRED
PTERGFGHEL, P FILREZDOPARKL 5N HEOHEE Az, BT
BRHBEFNIRLCEREOEDNRLERTRHEZEEZELL TS, KR T7F— 71k, HiEH
RERDF— 5 ZBR LM, RTNCFHFMET S0, BEZ—ELL, BTHNT
DRBEERWI. £z, A5 v /O@FSF100m&E L. PYF Y AKREFRZL00C
Sday&d b,

Fig.1.1.2-15iC, A% v 7 poDOKEHEHE, HEMEOZERD U F7 4RBE
MRUOBEFOEFRETR T, P F U LOBERRY » 7 P OKPHES 0 0mDFTTRA
¥Wax107Ci/mERL, BERLLOMETHEAN 2mrem year &£785, (|)TH
MLicAAA Y+ 4 viIZLHBEELEOELL, EHEBERALFLH»5400mE Lk
Bé, BEREN Imren YyUIFTH 5,

13 NmEEBOZLUEERT -4
FREE, BEMHELDVWTRT TREL THD, HEEBHNTRA Ny ¥ ShiB Bk
HMEHEL SN TH 0, AMEERICFEZRICREL S0 XS SFESLETSH 5, HLRE
MPoDO M) T ILBHEHBCOVTEIARBOFE AEMMES ( P Y F v s fiibEm) %=
2ARMIE T B E, MM M) F 9L EMBEENS 0 COB, $—8, §7145-5& %5
Ci/day THO. MEREN40CORKIE, F—8, 54 N 98D+ Fysliitiid
2 HEEg 2 Ciday, 0.7Ci day &0, MEBEETFT A ELICE PV FvaiBEE



JAERI-M 87-111

ULk mDMXHN ; Wood 10312EI1 JO SWD[OA

1Y/90:01181 Surje[piusp

=0 TXTT g1=0 ITXT TG g0 1X 87 1L 92T 9-01X73 D (L "8 )Ny, L
=0 TXZV -0 Ix 0% L0 T=ZE 140816 o0 I XTI D (4 U )Ny, Dy
e-0 TXZT 60 TX08S 0 TX8% Ut g 6's Negr CUE ‘U ) Nyy Ney
-0 I XTE g-0 IXEGT 0 TX LS BN Ngr (4 "U)0 g, Ny
¥2°0 =0T X211 O IXTT egr =0 ITXT IV, (4 fu)Iv,, IV,
(42P,1 D) a mﬁﬂ@memam (298, M u) (A TD)
Had mm<mwmm wool I03JE31 3] HA 17T ATVH NOI LOVHH HAI1TDONN
A0 LNNOWV Ul urjeljuaduo)d  SLONAOAI OdN

118 Wool 1012831

JO A11A110BOIPEI pPa3dnpuj

8—2TT2l9el



JAERI-M 87-111

2R TE 5,

AARKBREC b — 7 2R ERS| (BEMR ) 345 CLiCL-T, U FvLDRH%E
MADCEDTENL, ERAD M) FULORMIE, 813 0oty ¥ DEA D0 DRH
BOATHY, BB SEIOB0TCTELTOFER MY F I LAEBIZ1LTX10™
Ci/THO, AP OHERLTLTAEZETELRELL D,

14 FhRoZLtWicETL 77
O FERUBEADMFI9LKREE
BT AEKY — v RICEHBT A, Bh VulnerableZS b E LTI F44 3%

VOBEBR M UF LAYy ) —22 gD AEHA HoTable 1L12—-0IRT & 5

Z100mDRY w7 poE LAY MERT0lremTH S
@ ruFvLRDAOHSHEDEORTR

BaRd BEE Y — 4 vRICERT B,
® HB 3O _
FAEESARE L 20 B HMBMLE U E FICHBRERENA T 24 20 FHD
WKRKTHIETH L, BFROBAKERE LT TOEERBTFON S,
(i) #HEHOAY—RRELFLE CORMIIC RSB IBREST 5, ZORER,
EEERANKELEEASNOREMEBFEA~EITT 5,
Uiy WEMOEREFEL, HHEREE,. BEDHF + » 7THRICISHHHEA Y — 3
v BOMAMEL B,
(i) PRk tEsy, 5 Ad S8ibe) 77V (REEET IS CINRBLBITYT 5.
PlED X5 FEEHE L N5 h, HEESLERNNES N CE, RERRBR R
BHERCTRE2T oFEickd, BE LAMKSUMAL TRV ARELSS, § ik,
BHBRHEREOHENBAE AT EHUAHDER L LTO ) FMERFIPLETH S,

Table 1.1.Z2—9 Tritium release to the environment ( through 100m stack)

Release in Release to | Design
Operation mode reacfor environment |Criteria Remarks
building
* Tritium is released
Opera— ‘ . * directly to the
tion <3 Cisday|<3Ci/day environment through
Normal _
o 106Ci/ HVAC
pe—
ration ‘ * day | #% Tritium is released
Mainte— _ <100C 1 day to the environment
~100Ci day * % o
nance 0.042C i day through the tritium
clean up system
29 o In the evaluation, the
g L
. tritiun clean up system
A t d 0.1 25 .
cciden 2%g (dose TEM L (TCS) is assumed noi
rem)
to operate,
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Fig.1.12-2 TRITIUM INVENTORY and FLOW RATE of FUEL GAS
CIRCULATION SYSTEM (OptionC, Duty08)
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Fig.1.1.2—3 TRITIUM INVENTORY and FLOW RATE of FUEL GAS
PURIFICATION SYSTEM (Option C, Duty08)
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Table 1.2.58 Accident initiating event categorization (1., 2)

L. Plasma events
OPlasma out of control
2. Cooling system failures

ORupture of blanket cooling pipes

ORupture of blanket cooling system piping inside vacuum chamber
ORupture of blanket cooling systen piping outside vacuum chamber
OLloss of flow in the blanket cooling system

ORupture of first wall cooling system piping inside vacuum chamber
ORupture of first wall cooling system piping outside vacuum chamber
Qloss of flow in the first wali cooling system

ORupture of diverter cooling system piping inside vacuum chamber
CRupture of diverter coolirg system piping outside vacuue chamber
Closs of flov in the diverter cooling system

ORupture of shield cooling system piping inside vacuum chamber
ORupture of shield cooling system piping outside vacuum chamber
OlLoss of flow in the shield cooling systenm

ORupture of 1ry/2ry heat exchange tubes

CRupture of 2ry cooling pipes

Oloss of {low in the 2ry cooling system

Obarage of the cooling tower

3. Cryogenic system failures

ODarage of cryostat vacuup boundary
QFailure of thermal insulation for ervostat
OFailure in eryoZenic system

4. Vacuup system failures

ObDamnage of reactor room side boundary of vacuum chamber
(ODamnage of cryostat side boundary of vacuun chamber
OFailure of exaust systenm

5. Tritium system failures

ORupture of blanket tritium recovery system sweep gas piping inside vacuum chagber
ORupture of blanket tritium recovery system sweep gas piping outside vacuuz chamber
OFailure of Pd Gas Temperature Controller of Fuel Gas PurificationSystem.

OSurgé Tank(l) Large Leak of Fuel Gas Purification System.

OFailure of Dilution Helium & Oxygen Supply System in Fuel Gas PurificationSysten.
OoOver cooling of Freezer Tube in Cold Trap of Fuel Gas PurificationSysten.

CHe Gas Pressure increase in Cold Trap in Fuel Gas PurificationSystem.

CUlas Feed Pipe Ruptures (ir Glove Box) in lsotope Separation Systen.
Obistillation Colunn Damages in Isotope Separation Systes.

Oloss of Cooling ¥ater in Fuel Gas Storage System(ZrNi Bed).

OFailure of ZrNi Bed Heater Control in Fuel Gas Storage Systea.
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Table 1.2.56 ( 272 ) Accident initiating event categorization

6. Magnet failures

(OPlasma Control System Malfunction.
QOloss of Poloidal Field Coil Current,
OPoloidal Field Coil OQver Current.
QOloss of Toroidal Field Coil Current.
OToroidal Field Coil Over Current.
OSubstation Malfunction.

7. Plasma heating device failures
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Fig.1.3.1~15iz, Table 1.2.66 (1./2)~56 (2 /72)icfi ah - FHREKRES ItV T,
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Radioactivity source
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Fig.14.2

Az Fg(l-R)(l—Ef ) ?

: source of radioactive materials

: radioactive materials in the reactor building at time t following accident
: radioactive materials released to the reactor building

: leak rate from reactor building

:ventilating ratio of reactor building atomosphere

: stear water ratio in the reactor building

: ratio of released radicactivity and source activity

: fraction of fall-out radioactivity in the reactor building

: fraction of radioactivity to be removed by TCS '

: feedback fraction of cleaned-up gas from TCS

Calculation model of radicactivity accidental release
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*(1); FMEA ( Failure Mode and Effect Analysis )
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23 ETA (Event Tree Analysis)
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Fig. 2.4  Event Tree for Surge Tonk (I} Large Leak
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Fig. 2.5 Event Tree for Dilution He. Supply System Failure
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Fig. 2.6  Event Tree for Cryogenic Distillation Column Failure
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Fig.2.7 Event Tree for ZrNi Bed Cooling System Failure
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Fig. 2.8  Event Tree for ZrNi Bed Heater Failure
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224 FTA(Fault Tree Analysis)
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Fig. 2.10 (4/5) Continued.
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Fig. 2,13(2/8} Continued
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[ l

Fails to Detect
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~Oxygen Flow Rate.

e. Flow
Annunciator
Failure
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W 0; Flow Merer
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Fig. 2,13(3/8)  Continued.
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ot Found Not Found
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Fig. 2.13(4/8) Continued.
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Fig. 2.13(5/8) Continued .
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Input Input
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as Flow
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B704 B705

Fig. 2.13(7/8)  Continued.

Glove Box Fails
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Fails due to

Maifunction
in Emergency

Fig. 2,13(8/8) Continued
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Operator
Error
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|
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Valve
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Failure Failure
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Fig. 2.14(2/6) Continued .
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Blow Valve
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“Fig. 2.14(4/6)
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Failure
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Failure
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Continued.
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131107
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D201

Fig. 2.15(1/7)
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by Operator
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Not Found
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Not Found
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Temp

D303

Fig, 2.15(2/7) Continued.
Gas Inlet Valve
Fails to Close '
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Operator
Error
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Fig. 2.15(3/7)

Valve Fails
to Close
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Continued.
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Fig. 2.15(4/7) Continued.
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Fig. 2.15¢6/7)  Continued.
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