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Thesis Summary (approx.2000 Japanese Characters )

FEHBREE T2 & % FRP 8BEERHIT, WES~O IR OILHIS L OMHE - MO BHLRIK & 72> THRIET 5.
Hedi & BHNC 7o » TRARICHEH LKET 2121%, FBEREIZ L 2P LRBORERLIETH 523, BURTIX
HHMRAERRE LB I Rb TRy, 22 TAFRTIE, 77, FEM FRP BRI L TESERELZ B Z
20, MOFEIZ L DHOITRER E DHBIC LY, ERE S L TORMELZEIR L. 51T, KD
JEHCS FRP OERHbITxd 2 FRP A OF LWRE FIENNETH 5708, RAEEAT2 AW BEEKIC
Lol - BEROEINER LOT 7~ VY B L5 EBIRANETFMARET L, FRA 722 MR A
FEOFMRRMEA R Lz, KRS, RO 8ENLIKIND.

1 TR i, FROBERE LT, bF7 70 M EOERERE T CHER S HR b 77 25 >~
7 (Fiber Reinforced Plastic, FRP) SO L LBIG & 2T DAL A 7 F U ADOBURIZ OV TR
5. RS TICBT 5 FRP 0% {klE, FRP WEI~OHEIRIZA & HIRIZ K 2 BIECHRHE OIS B 5 (LIZFrH
fHiF b sd. FRP fa 2 22 EMMER T 5121%, A K25 RIRIEOHE L@ A 7 v A3
BTHDLN, TOX D RPMBIGITH U CTHRRIIEMIEBREN L L TWRWORBRTH LS. —J5 T, ITfE,
AARDFET T MZBWTHIREGRO U 27 248 L T2 RERR VDYWL U A7 R=2 % 7 F % (Risk
Based Maintenance, RBM) 23 HU 0 AN GiUED L 9 & LTW5. ZivE T RBM X4 BREEM 2 F 7255
ELTERED, FRP BRI DWW T HRIERIC RBM ICE S RAREIZ B IR HINETHDH. £ T TAFIED
HAIX, FRP [ OMBEMEREOER &, #ar0SHbITs U EREORGET & T OFM & T 5.

52 B SRS NI 5 FRP RO A aHT) T, EBRIZT T v FWTEHMEH 47z FRP #i7
a7 DY LY T L, BHBIECHRAENIINZ T SEM - EDS X° FT'IR 72 &% V723672
Pzl 2wy, RRIEICEKT 5 FRP 0L, SHEE, S OWT, X o7 OITHIER Z &
IZELELTWD.,

% 3 % [FRP B ORHRMEROEH ] TI, 2 BOHLaRERE I, ot s 7 CEUOBRETIC
& 2% FRP SR DA 2 8 ¥ 5. JHITIE, MEOME L4 )2 —EM Clam < MEsRmERE L LTxR
T, BRIVREERGHEDB X HEHWTW5AH. 7720, Bl SN BEMERT, WEOEHIZ L LBED TS
LRI NTWD 720, HITEV. 207, BITEOHLIREBEAIERET 2 51E L U TR L D1
ZRDFHMAMEETH 5.

% 4 7 (it & FRP SUBSSHIKTT 21EROBEIMA O | T, M FRP R L, BEEREE
HWHL, JEMEERA L U CORBESLRA LM T 5. REMRICEEL A LEEL LT, FRPEMETHD
DR Z D BE I OWE « SO - il FREREEIC 1T 5 FRP OBLBR B K, M MRS & OBlaH»
LELZELTVD.

o E TRATEAT Y Ty v FIECL2M@2E - MEEEIORE] T, #H4ETHWIEROBE
BMRAETITIE LS FHiZ 95 Z L R TERWERBB ARSI L, RATRMTZ AW LOREF
BEEBRL, BERBEAAEOSbERE L ZBET AVEBRAOELY, ZOFEOIYEELRIAET 5.

# 6 7 [FRP ALk 57 7~V RIS O rIeerE) T, 7 7~ O &S FH B~
TRt & KB A~ DIGENE, B AR ~OIRIEIEICER L, MENICERA L 72 380K O JEREERAL T 15
& L ComM TR AT 5. B - SHEAMKEIRIZIZEE LR A2 oW, 7 7~ L R Ik s eIk
L 2BERBHEUEL B2, REBEANITEA LK EEREITE L OBRMEEZ A S M 5.

%7 REIC L DBEMER O TR L A A ZIEDORE ) TIE, 8 3 B TEH LS a5 < FRP
U IROMARMERIZONWT, BSRAMET D2 LICE2MEOEREZB I 5. THNIEA IFEIBAHV S
D, ZHUCEY, E2ETEBIRoB otk (REOHEH]) 7217 T, # 4 mLPRECTRE LI
BMRAEFIER SICL2BEOLLREL, MHEHERD AT XA =2 L LTEMRIHAINS. $£7-, FRP LR
IR DA ROMEELZRTRIEL LT, BREADELRETD.

%8 ' Ifim) TIE, AWML ERIGT 5.

5% FSCEEIX, FA3C 2000 57 & 9630 300 354 13O T 2, b L<IXEIC 800 354 R LT 28wy,
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Thesis Summary (approx.300 English Words )
FRP (Fiber Reinforced Plastic) equipment under chemical solutions degrades due to penetration of

the solution and corrosion of the resin and the fiber. In order to keep operating equipment under a severe
condition for several decades, it needs appropriate maintenance and non-destructive testing (NDT).
However, NDT for FRP equipment is hardly performed except for a visual inspection because an
appropriate NDT method for FRPs under solutions is still not sure.

In addition, these days, chemical companies are under consideration to introduce Risk Based
Maintenance (RBM) and Risk Based Inspection into their plants as a screening standard for maintenance.
RBM and RBI standardize on risks of all components in the plant to decide the priority of maintenance
and to select the most effective inspection method for risk reduction. A large number of metals have been
used as construction materials in chemical plants so that failure databases and knowledge help to evaluate
the risk of metal equipment. On the other hand, compared with metal materials, the lack knowledge and
information of FRPs makes risk evaluation difficult.

In this thesis, the risk of FRP equipment was eliminated based on detailed degradation analyses of
several FRP tanks used in chemical plants. Then, ultrasonic testing (UT) was applied to the FRP tanks to
confirm the appropriateness and preciseness as NDT for FRPs. Furthermore, Terahertz spectroscopy which
is a relative new optical analysis method was also used to evaluate penetration of chemical solutions into
resin. Finally, the risk after inspection was decide based on the preciseness of a NDT method. These results

will greatly help to introduce RBM and RBI on FRP equipment in chemical plants.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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