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Reliability Analysis of Deep Research
Submersible “SHINKAI 6500”

Kenji TAKAHASHI®® Daisuke KIUCHI**
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The establishment of the safety of the deep research submersible “SHINK AI6500”
1s the most important issue since the beginning of design of the vehicle. To attain
this objective reduces to improvement of reliability of parts and components of her
subsystems. In general reliability analysis, the lack of statistical data of failure
modes and possible countermeasures of this kind of submersibles forces us to ada-
pt wellestablished analysis procedures such as FTA (Fault Tree Analysis). The ap-
plication of these procedures to her reliability analysis proved the validity and eff-
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ectiveness of their Countermeasures allthrough the design, construction and oper-
ation stages.

In addition to these analyses, the boundary analysis procedure was introduced
to the selected subsystems which strictly concern with the safety of her total functi-
on and performance. The degree of difficulty to attain their reliability was evalua-
ted and classified on the basis of their original reliability characteristics. Accoun-
ting for their reliability careers, such as prototype tests conducted in advance to
designing, safty margin of the boundary components, this analytical procedure
can focus sufficient reliability which has already been designed and cataloged in

operation manuals. And also the system redundancies and failsafe concept are

proved to be adequate.

Key word: Reliability analysis, FTA, FMEA.
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Table 2 Function Analysis by FMEA

2 K B E fia
i fie 7.3 S = g B o i E BBy LBE BB E (B =B W L= ' £ FE® R
< AT L s AT 4 s A F 4 o AT L AT A L A AT AL T K o ol R OF 4L
: WEREGERTBE | 2ROz 5 -8 | ZHLHELY, 2 | ANRERTIHE | ZHNOERER0E | ARV ENTHET | REBRROREOE | AMOBEEBIL | xBOEXOENT
_ LY, RERT REBLULTESRx | THR»HEz 2 SBEBUHBE?HET BRTFAELIYLO| 2DILLBERER | OB ILLELERE | 28 L¥EHEL - | 22BPHEAIOFE
" BEPRET 5, ANAXF-—DOFE, | TOREERUBE | 27:9, BRz 44 |HBB2T5, PAFL, ENEE | 26875, wBe, BARUME | TH3,
i ., 9B, RERV | 240X -2 | F-2HMExz ¥ BRitOERZT 5. DL IHMEFELE
. HBBREOZHB 2T | 2 0F—RERT B, - REBT S, 23,
pe I
W HE =& FEBHEE ETHAERE BMEF Fa=o b [ K322 +s5 02 W = EERtticE B REREEE T talb=F TN
MR E FEER THEHEEE Efyoirtve~s EHKERE | HBCELH- BT ABEER HeBhE ERYP AN
" A =& EEAI2S BEfo=., b #HBhs FTEATER B E E B NETAEB 27 X 8
B B% IKE 2T RS AL - EHEKEE ‘\E -7 - TR EE B oK B T Wohot':5
- BIERER =DV N R O KB Ry LEE TyADITLER £ R XK AFNRAT
ISR ZE N NS 2 b EBIRERE & B &t 4D - K
s 2 h # Bt A) ¥ 2 51
K Aam R
2 E & 8
- ETEE
-
da
HEEEY, NTRPELY
D] ey 2
VIR
R,
£




=3 FMEAY—F (—#)
Table 3 FMEA Sheet (Example)
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Table 5 Reliability Concept With Especially Important Systems for

Safety Assurance ( System 1:Pressure Hull )
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Table 6—1 Concept for Reliability Assurance of System Hardware ( System 1:Pressure Hull )
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Table 6—2 Concept for Reliability Assurance of Hardware ( System 1:Pressure Hull )
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Table 7 Sealing Mechanisum of Pressure Hull Penetrators
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