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Reliability {E%81%) , Availability ($%{83) , Maintainability {R=F1%) , Inspectability (&)
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AR A EN# T RE : In-vessel LOCA ( Loss Of Coolant Accident)
fAoL A EN# TR BB Ex-vessel LOCA (Loss Of Coolant Accident)
RE LM LOFA (Loss Of Flow Accident)

TIRIE A EM :LOPA (Loss Of Power Accident)
EZERALEH:LOVA(Loss Of Vaccum Accident)
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2. BEELTHICIE, FHZFEEREE(MTBE)ZIEOST &H(Z,
RO TEHEFREMTITR)ZELI CENBE
. BEFE = FHEEER(MTBF). £EDKEE(MTBF + MTTR)

MTBF : mean time before failure,
MTTR : mean time to repair

- REFOEEBE BR > 50%
- BRFOEEBE BIRE > 80%

(&2 http://www.rist.or.jp/atomica/data/pict/02/02050201/02.gif )
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(Table from J. Sheffield’s memo to the Dev Path Panel)

Component | Number | Failure MTBE [|MTTR MTTR Fraction of | Unavailability
rate in hr! in years fo_r Major fo_r Minor | failures
failure, hr | failure, hr | that are
Major
Toroidal 16 5x10° 23 10* 240 0.1 0.098
Coils
Poloidal 8 5x10° 23 5x10° 240 0.1 0.025
Coils
Magnet 4 1x10* 1.14 72 10 0.1 0.007
supplies
Cryogenics |2 2 x10* 0.57 300 24 0.1 0.022
Blanket 100 1x10” 114 800 100 0.05 0.135
Divertor 32 2x10° 5.7 500 200 0.1 0.147
Htg/CD 2 x10* 0.57 500 20 0.3 0.131
Fueling 1 3x10° 3.8 72 - 1.0 0.002
Tritium 1 1x10* 1.14 180 24 0.1 0.005
System
Vacuum 3 5x10? 2.28 72 6 0.1 0.002
Conventional equipment- instrumentation’, 0.05
Cooling, turbines, electrical plant ---
Sum of Unavailability 0.624

Assuming 0.2 as a fraction of year scheduled for regular maintenance.

Availability = 0.8* (1-0.624) = 0.3

An Example Illustration of Achieving a Demo Availability of 30%
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www.pppl.gov/fesac_fdp/
nuclear_tech_dev02.pp
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Extrapolation from other technologies shows expected MTBF for fusion blankets/
divertor is as short as “hours/days, and MTTR “months

GRAND Challenge: Huge difference between Required and Expected!!

>

By M. Abdou (Sept. 2011)

http://advprojects.pppl.gov/Roadmapping/org2.asp
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A. Sagara, Y. lgitkhanov, F. Najmabadi, “Review of stellarator / heliotron design issues towards MFE DEMO”, FED 85 (2010) 1336-1341.
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Brayton cycle with  =59%
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Li-cooled V-ally

T, = 610°C with n = 46%
V-ally: 200dpa, insulating coat

EBRMICRBNLGEEa T+ (L, LiPb, BEE)
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- vaporization of Li
- Low velocity
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60.1(W/(m K)@1000K)

16(W/(m K))

Y
(3.6E-4Pa - s@800K)

M
(2.0E-3Pa - s@800K)

. ] . . Flinak 80Sn-20Li
HEh 3 Li 83Pb-17Li Flibe (2LiF-BeF,)
(LiF46.5-NaF11.5-KF42mol%) (75Sn-25Li)
KRR E DFFEE KN D ? No Yes Yes Yes Yes(?)
N
RECHTOLAE~DEEITE Y N Medium
W ? (EAER LOBE) AR fEhZEBiy $hOFEHE RLEH P E Be Bfi\jfbiﬁﬁﬂ 7 vt Y
FS: N(?)
V-alloy:Y(?)
Y M Y

~48(W/(m K))

N M
4.1E-3 Pa - s@800K
(1.5E-2Pa - s@800K) ( By ) (1.5E-3Pa - s@800K)
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Y Y

(5.9E+5 1 Q cm@800K)

(8.3E+5 1 Q cm@800K)

kg = — b DME RS %
HE, ¥ He &H

BRI~ D MHD &3 E\V 2 2 Y M M Y(?)
M Y "
(~10Pa (@800K,1appm) (~1E+5Pa (@800K,1appm)
M
e (2E-7 — 1E-5 (atom frac
(7.49E-3 (atom frac Pa™)) 0.5
Pa™))
AL DT IRV 02 ? Y Y HEREF % Rdox HI T Y |#%BEF % Rdox HIT Y Y
B LR LR A 2 A #%po(138.38d) T N Y Y Sn DTN
FUF U ABBERITEND 2 Y Y Y/M Be, Pb&HhiTY Be,PbZHhifY
TS R M R I R VO A 2 M Y Y Y Y
N M M M Y
ARETEND? (96Pa@1000K) (1.9E-2Pa@800K)
(3.7E-1Pa@800K) (?) (1.4E-3Pa@800K)
(2.1Pa@800K) (1.1E-2Pa@800K)
RS EITEH? v N Y Y M
(0.461g/cm3@1000K) (9.15g/cm3@5000C) (2.0g/cm3@5250C) (2.1g/cm3@800K) (6.0g/cm3@873K)
B IE VD ? Y(453K) M (508K) N (~670K), Flinabe~570K N (727K) M (599K)
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