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Table 1 World primary energy consumption
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Table 2 Asian primary energy consumption
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Table 3 World power generation
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Table 4 Asian power generation
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Table 5 Natural gas export by countries (2016)
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Table 6 Natural gas import by countries (2016)
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Table 8 LNG Import of japan from various countries (2016)
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Fig. 1 Global LNG trade volumes (mtpa)
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Fig. 2 LNG production by countries in 2016 (mtpa)
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Fig. 3 LNG import by countries in 2016 (mtpa)
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Table 1 LNG liquefaction capacity for major
producing countries in 2016
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Fig. 4 Global LNG production capacity outlook (mtpa)
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Table 2 LNG projects in australia - under
operation in 2016
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North West Shelf (NWS) 16
Darwin LNG 4
Pluto LNG 5
Queens Land Curtis LNG 9
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Table 3 LNG projects in australia - under
construction in 2016
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Fig. 5 LNG project in australia
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Table 4 LNG projects in USA-recently started production

Taves 4 LM T
Sabine Pass T1 5 201645 1
Sabine Pass T2 5 20164£ 9
Sabine Pass T3 5 20164¢ 3 7
&t 14

Table 5 LNG projects in USA-under construction

Fuves b TN | ey
Sabine Pass (T4&T5) 9 20174F~
Cameron (T1-T3) 14 20184~
Freeport (T1-T3) 13 20184~
Corpus Christi (T1&T2) 9 20184E~
Cove Point 5 20174~
Elba Island (T1-T5) 3 20184~
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Table 6 LNG projects in USA - pre FID projects and have
received regulatory approval
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Fig 6 LNG project in USA
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Table 7 LNG projects in mozambique

Favasih | PN ey
Lake Charles (T1-T3) 15 20224F~
Goledn Pass 16 20224F~
Magnolia LNG 8 20224F~
Corpus Christi (T3) 5 20224F ~
Cameron (T4&T5) 9 20224F~
Delfin LNG 13 20224~
&t 65
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Table 8 LNG projects in tanzania
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Fig. 7 LNG demand outlook by region (mtpa)
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Fig. 8 LNG and natural gas price
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Fig. 9 LNG spot and short-term volume (mtpa)
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Fig. 3 Apple-Shaped tank'?

BAFE BN WK O SRR C b @R DH 505, BFE
(B HARD BT CORBERHL Vo

2.1.3 SPBAHRY

HAOIHI/JMUZSBSE Lz BV A Y » 7 FRTH
), SPBIiSelf-supporting Prismatic-shape IMO type B
DR TH Do TNVI =y 2ZBOMIES » 7 Th ik
BIRIC T v 7R EEDLEL Z LR LE, HRRIER
WM E C FIEWIIRELANTY Y 7 THIE
BT E (M4 25H),

Fig. 4 SPB tank

2.2 #EFR

W, LNGAMIBOG% #E AN oMt L LT
T2, BOGH RN # 7 % F Il % ¥4 IZIZLNG
rimtlc LS e (OF AERE) 2, BRENHE OEBETY
BRE R RS B0 207204 A L RERO B % #%
BT 7T N THALEZEIRDOLN S,

F 72, Wik OBORDIT (0.25%=>0.08%) 73 1 4%
BOMBAR A B KT 2T & 20, e RIEBRED
AT TV MPABLEINERLEIN TV S,

221 ERFI—EC

PERIE, IRBEDBANACHE. L2 RS Y —E Y (RA
T CHELAENEY, BAY—E U TH#E) OTF v MK
BERTH o720 i, LNGH YO G T — ik iy
HGE 2 A b — 2 5 — BV I e TIE
HESEHCC L LBEBATHE (M5 25MH),

FO _BOG

Fig. 5 Steam turbine plant

—hT, BRI - T MIRERERS T4 — ¥
VERBHIC RS B B, A TIRIRERR 2 15D 5L %
K= Ty MIHEY A 7V (—FEy—¥ T
Fx L2ARE R, I CTHMATS) 2BRHATAZLT
MRBRNBREZEHDT2 Y AT A &R 7-LNGHR b kAt L
TWwh,

222 ERHEE
20004EfRICAY, BT 4R ba—r DRERT 1 —F¥
VKRR TIRBERAN (B L A X Belio 2 4 v F75iiz)
HHEL U722, BBET 1 — VIV CTHE L7-E <t
HEE—F —ZEBHTLERIMEE S AT 208 R LA (K
6 M),

BRMEE Y AT LT, FAY—VE IV IV EZED
BEBFIHIC X 2 RECEAIMEZIT) VAT L HELRS
nTnb,

Reduction

Gear -
( D
. | Generator

U \L Electric Motor

Fig. 6 Dual-Fueled diesel electric propulsion system
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Fig. 8 2-Stroke diesel propulsion system
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Fig. 2 165,000m® LNG carrier with SPB® tank system
(illustration)
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Fig. 4 SPB™ tank configuration (typical)

Fig. 5 Result of 3D-CFD sloshing calculation at rolling motion
(sample)
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Fig. 1 Typical design concept of PC LNG tank
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Fig. 4 Formwork and scaffolding system
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Fig. 5 Jumping form method of outer wall in Korea
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Fig. 6 Jumping form method of outer wall in China
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Fig. 7 Self-Climbing form method at Himeji, Japan

3.5 AUy T 74—LILEKICK BEHKRIEDHEE
Ay T T d =L LEEE, B B0 —ke o
Pl A ORISR L, Yy v FICL ) EEEKE L
AEFERDVSPMMLE T 7)) — MTHRE AT L TR
RERETLILETH L, 2071 — bOFIMEN% L
B - RGOEBRIIAE LRI Lh s, TH2ETE
LONHETH %,

— 40 —
Download service for the GTSJ member of ID , via 18.116.53.156, 2025/03/14.



Vol.45 No.5 2017.9

PCLNG %> 7 Bk bt S £ D B[R] 365

20084F, ZMF TOPCLNGY ¥ 7 2T A A - #%
% b L ICPCLNGY 7 Ot R AR E PRI
SN, EH %L REBDWREL %o 720 20126F1THERR
AP L7 R KRAEREORKR Y AR B ST — 1T
B 558 EARE23Am?) OFRMEEICH 2D,

2Ny T T+ —2LENRT 7)) — FOAEICHE
ERIFE LV E ARG X VR TE 20, A
Vo T 7 d— AL s N7z,

A2 v T T d =L LEEE, ety ask HRCTH
fAikoM a7 ) — MEEW RS 5k LTS
COFEBMDBD Y, EETIZHINOPCLNGY v 7 TR v
T7 3 — A LikEZMHT 2 THEIFRSN LS, AT A
%%MW%WE’%%?étb%ﬁmﬁéhéﬂﬁ&T
YA —=EATBHRER - KOFEOPCLNGY » 7 (i
TLDIFMRTHOTHORATH S, B0

4. Ry T T74—LTEHEICLZRFRLBEINDEIR
41 IEHE
2y T 7 F — A THEIC X ) B 25 L 72 KB

0.8m
H
-
"N — _zHLL ]
"
ﬁg AMPME
L PCE5#R ;
R g
< g T
™4 - - — . =
AEn
3 92.4m

Fig. 8 Sectional drawing of 230,000m?® PC LNG tank in
Senboku LNG Terminal 1, Osaka Gas
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Fig. 10 Construction image of outer tank using slipforming method
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Fig. 11 Concrete Placing System using bucket
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Fig. 12 Spoke wires (the adjustment mechanism)
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Fig. 13 Inside of the outer tank, and settled form construction
method (insert type of formwork units with anchors)
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Fig. 15 Overview of 230,000m?® PC LNG tank in Senboku LNG
Terminal 1, Osaka Gas

5. 8hYIC

PCLNG% ¥ 7 o LMD = — XL, 2AV) v 7
74— A THEZEMT 52 2 X0 B RE o K72
T WM AR T & 720 5% b5 &Ht EPCLNGY ~ 7
RO TN T 22— AEELLDEER D,

Z07=%, Mmoo THEHmEOiEza > 7)) — b
THZET ZBICHME T £ 2 B L UCRIA L7255
EIESE, MET A RSO NTIR L LTI
M3 2% RKRTHEBERTEFOWMEIC X 2PCLNGS
v 7 BRI OGS LETH 5,

F/2, 3 v ) — P THIZB 2 BF T ORI
TLE¥FyAbaryz)— bONERNOFHI L & %
Zbo TOME, BRI S OJRHIFIZLNGD
WEDPOWEI T 2 WEEN TR SN L 720, 7L F v
A MR O H IR B 2 WEEOMGESEETH 5.

Fig. 16 Precast Segment Tank
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Fig. 1 Increasing capacity of LNG tank
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Fig. 2 Inground LNG tank
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Fig. 3 PC above-ground LNG tank
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Fig. 4 Temperature analysis of inground LNG tank
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Fig. 8 Excavator of slurry wall
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Fig. 10 Temperature analysis of above-ground LNG tank
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Fig. 11 Joint of slab and PC wall
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Table 1 Characteristic of domestic LNG storage tank
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Fig. 2 Construction of air lifting method
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(1) Inner Roof Assembly (2) Set Jack System between (3) Jack Up of Inner Roof (4) Inner Shell Plate Carrying

|

Inner Shell and PC wall and Inner shell
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(5) Welding of Inner Shell Plate (6) ang e Shell and Tack Up (7) Outer Roof Assembly (8) PC Wall and Inner Shell Completion

Fig. 4 Construction of JCM (Double Roof Type Tank)
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Effect of Temperature Gradient in Through-the-thick Direction on the Growth Behavior of
Thermally Grown Oxide Layer in EB-PVD Thermal Barrier Coatings

LR

KAGAWA Yutaka

s

TANAKA Makoto

ABSTRACT

Thermal fatigue test has been applied to clamped Y:03-ZrO, EB-PVD thermal barrier coating (TBC) flat
specimen. The effects of temperature gradient in through-the-thick direction of the specimen on growth morphology
of thermally grown oxide (TGO) layer have been studied. It is found that the TGO morphology strongly depends
both on temperature gradient condition and surface temperature of the coating layer, respectively. In particular,
large temperature gradient (AT=180°C) and low temperature lead to significant rumpling behavior of the TGO layer
observed in this study. This result suggests that growth morphology of TGO layer should be considered the effects of
temperature gradient through-the-thickness direction and temperature, because the TGO rumpling induces the stress
through-the-thickness direction leading to failure of TBC.

Key words : Thermal barrier coatings, Thermal fatigue, Temperature gradient, Thermally grown oxide (TGO),

Morphology of TGO layer
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Fig. 1 Schematic drawing of the specimen heating and cooling
system.
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Fig. 2 Shape and dimensions of the specimen.
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Fig. 3 (a) TBC surface and substrate backsurface temperature
at position A during thermal cycling. (b) Temperature
gradient at position A, B and C indicated in Fig. 2.
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Fig. 4 SEM images of the TGO morphology after thermal cycling, (2) N=50 times, position A,
(b) N=50 times, position C, (¢) N=250 times, position A and (d) N=250 times, position C.
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Fig. 5 Plots of TGO layer thickness vs. number of cycles at
position A, B and C.
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Fig. 6 (a) Amplitude of TGO undulation as a function of
number of cycles. (b) Tortuosity of TGO layer as a
function of number of cycles.
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Fig. A1 Correction of the temperature detected by pyrometer.
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FIURDERDTRA 28 & LT H dilm L, ARG,
A5 A4 5 A9, WALFERE Y ZEDORK, KREIHEHR
BT ARE LWEPHAL, BFXTORIEOR
ik LWAERH 2 BESE IR L, BUahRsE2 E,
Rk, A=A =R DML L TEAMLZ HiE L 72,
KRENZDWTIE, BRYERNIC X 2 HARO A& R Ok
b7 & BRI O M & MU H il B AR S 5 AR
BEDWRAPHEMEE LTRE MY BT o Tz,

Table 1 HARDMKAEN

RO i
T (BAEINC) DA TR = 5
BB T AKBAA = L 7Bl &

, KU e MG TR X 725
KB 960 | U, e e f g
T E 2 AL AL ORI T d> Do
19564F (FFI3L4E) (S5 E AR S 7o

BEH AL

A FVRGALE Y

ZIR G AN RR 9L 7 S DBEKIT X
1910461, DAGEIIIRIC [Wievwwizn] Lo

AYAA4 549 1968412 SERZRZ D2 BEDLL, A FIVA AFEIYL
T S R AT N
5B AR
WA T BETl= £ % KT 0 el
e 196561 |MAITEE AT B LT,
B ggteqy 19654 (IHAI06) (SHER = fremk| 47 VKR
NEFD—DOTh b,
W= > 2 — b 2 ) PSR
AT L s eIy P S E—

197248 DL SCRIEHBAR AL L 2~
[

WHO (HEFPRIERERE) 538 & 7o LB D 2 VB
SR HE 2T B 7o DI ENIHRL ZEHE % 58 o 72 A% A T
FREINZ BIRESEOIEEE LY ik L WHEHL € %
fikh LC, PEMEZEAIRSETITo 720 BRI ED
A IIEA A IE OB R R 22 LI X Dk s h
TATE, TEMULBEEIC D TI19834E B LA ITIZ3ER L
THEIIES> T,

SR OVTIE, 19834F F Tl ok T
{, ZOBHBIDN DI 7RV CHEME R 2 08 A
AT RO TH - 720 LIRS ORI & M bss
FOBRBEEOHRIIKAITIRTEBY TH S,

(oo
—HRMCNAMNER
ISRy

(mERI)
[=] [=]
S 8

o
S
T

u_ i i 1 i 1 i 1 L i L
00 3528 45 50 51 52 53 54 55 56 (%)
(pom)] BAmMHHS A MER
0.04F 2‘;’9"_/—/\_‘\
= —RRAKTMER
B 0.03F ISR
it
' /-v\/_\
Xo.02f
0.0l F
0.00

a7 48 49 50 51 52 53 54 55 56 (&)
(ppm) BRERH T ANER

~ 5.0L ISR
m a0t
it 3.0k —HMAXNNER
B U 2RE
‘ 2'0 i \_\
1.0F
47 48 49 50 51 52 53 54 55 56 (£/%)
Fig. 4 BRBEILiE 4 BRI E 45 -
i BEAIS84FE BEBREE 113

5. BEARXKNDADEZERILYDOHEiHEFE
BROFMEABIIKTERS T — 2 — 0 — L OIEIE
& U CIamsf e B 56 & MBS 12 & 2 HlAS B B ZE 0 —
AALTTHED BTz, BREBEESM L FAENOAYEIR T
EHUL, ARSI i B SR A R B & OFHIIC X B
TR FE A7 12k L CHRBECL T 12 & B NOX K BT % ]
WHM L ), FLRBRNER2ICNY T LD,
19834F M4 o» HAZ X 3 ERIE T100ppm A T 2 HIZ & L7z,
KA T — A= — ORERIFI X 2 WA R & FERA
T —LONOEERIIMHET 20T, AP LFEKRA
F— L OMBEEE RS LREO—D2TLH o7,
DuernrohrFE BT O KR A T — {3 TH 5 Steinmuller,
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Table 2 HIREEAMHIED—5 Table 3 BIEDOMBER/ A 1 v b HERARHE
HH B Fid DTS Evaa HH B HEid DTS K75 b
(2) g (1) B f A
DF/N —  — |2 & |IHI# T B %€ 56 | AHAERFJET TRBY | THIO K 4 7 — 12 RN/ 84 Ty b EKRIIOMBE 7V I REFEIC | HEO TR Y — &
5FT, 7+ RA|LTh, 4V |REET T b, BRA, BUEZFW KB BT KT | RIS LA D Y, | IR
THI F—45=DF | AFFWE A S, [ BN—F I TilE| LDT L AH HazsEft | 90t FaAELC, e
4 v AR TH Hhii % kR [IEsia S DFAEBAMFFE D
FEHEN Tz g3
PG/ —F — ENOx |37 H AL GABRIT | 54 5¢ T O RBRC | JE S 7 2 FUS (8827 4Q Vv 7RSI, [100Nm3/hod 28 A | Fr 159G 1,
ST FEE A F = XN THREUNF =12 T 100ppm % 75 5 3| 5 7 Ll b g ST HAE 1,000Nm*/h/84 | BEIRIC & Al | 0 v b TLO000E | 72—V > a—)L
SIS U 7228 — o — | kbR & F e REHI, ] oy kB LU ARRER, AKERAL| MDA EovkRER | 2 &
e 0] 100Nm?/h filddt & AR |
B L35\ 2 GRS | R PABERR TN — [PMN — & — 2R |CREN — F — F Y KT8 A | R — PR | AR ol | Bh&stto 75 >~
MEHI BWAEMER LT | %5%T, SGRYN—=|fRD 74 ¥ A MHI Ty bARERL (FREZY v K, B BISIRD) MZERH
a—F—=774% F— 2 AT (R3S ViR 78 3+
PR AL % F i DERHEY) JEIE
HitR 4 7 —H o |BRERIIT, "B —KZBRDAT — | HHLEAL 7 —~0 XA\ bR | BRALEE & SRS | £ K)o | B St o 75~
KHI AT = N—F — | BEHE LSS | VT X DA R THI M) BENTHET (MEELL. BAZE LT MERH
% % L, IR RS B Ji % KT E Mo
B LEHER | ] Pr IR T3 C /8 A | IR IS U | P fe 1 i i Rl BE | P i 5 Sk B
NOxBURHRALIZPE, MBI IE AT K T - 7227, i&if A< — 2 D BIfR Ty b kB KT | 22 AR TE DML | O P A R b JEM | % &
e TR SR MBS R R, F MR D TRIEAIE & B KHL o 5 25 v |y s oid 4
AT B O TRHEN T - 20T, BT H A% 100ppmBLF & 5 BB D7,
D7z,

W NTHIMAE N7 Ty 7 L, MHNEZZETHE, THRIA) RS E TR, KHIE)E

EVT: OB EHETHL NI R o722 THAHD, K
MRS F— A —F—EN—F — X —H — 37 L7
e RARLTW,

NOxDHEH B ORI R A T — A —F — DFERE, B
IZHoWT, BEFE LTV T, HADOREHEME L X
RECHEL TV,

MM, RETHS [FRAara (N—F—)] &
[RhAl BHTH LA, HROFEMEARIEIRA 7L
N—F—%—fKkT 251, LT, REFICXSHENOx
IN—F— & B BE TR & ORAI 2 HIRHAT B3 % D
TW7z,

BRI AR A T — X —F — TR BB IS & % NOx I H e
BZEOTHEI R L, MDD 5 HAROBRBEH A 12 W
WCHRTENCEATHEE U2,

RRELEBELZTINER S 2w & LT
ORI DEA T —13wet boiler TH Y, HEADEA F—
&dry boiler TH 5 Z &,

@QWIMNIE Y T —FA F—TKRA F— L iZen—KLL T
WwWaZl, HERIGRERXO I R7 Va3 v RThHhbH T &,

6. FEXREEREDRRE

IS MBI R 218 2 19744F  (BRAI494E) IHRET-K
HFEBFT (250MW x2) 1Z100Nm3/hd /85 L V7 1 —
KOfED 34 1y balbRE It L7ze 1R KBRS
il O EITTERE, FEar oM, MEEATHRIKIC X 5
ENDH ol ZOBET KT TORBIERNL/5 L VT
O — 3 RIKIC & B B2 e WHETRR S L, R T
BOTL AV MEIR, HN=d LI, BT RIRO ML
FRKINEHTE S L OBRE 2. SR 4 2 TE
Rofiiitz 34 oy MRERCHZER E L7z, U v IR
fifst, ) vy —filit, R— NIRUEEZ E3H - 7228,
HTARAMED & 3 7235 LVIBIRAEEROBIRE 225 72,
fist gt I A 2 1 3 [ IF 2 0 SE A E & 2% 3 ISR T2,
19744 (WFF1494E) 72> 519814F (WIAI564E) F TOREMY
WCEHDY, MERE 80% LA L), #Hay (14DLE), SO0:-SOs

At (1 %ULT) OHBEEZERL 7.

C ORI OR R, ML 1R L2 REEE €
72%%, DuernrohrZEATIZ 24E L EE L7z, BIETIEE
B ORI EN TV ARESHERA I N TV S,

FF A O35 - B CHREIZMCT LT, FEAICH
FETCTE BMBERMEICIINM AL B Lz, RIS
(TR & BT B MRALAEE (V20s) ZH W Twiz7zoll,
PEfE b o0 AL (SO.) % Wfb L ZWefbhin# (SOs
HABEEE) 122D RTVOT, BILROMCBIR 2
BAZE L 2 P ITE S e o 7,

19814 & T I8 13 A b KT fi I8 2 B g 26 1 D ¢
WHEL OB ZE 20T, MEXII1 5RICEOH)
12 & ) 250MW D FEREFRER 2 19814 IS FlG L 72e S D5
AR E L B D B TH 52, i1 4%
(600MW ; 20204F:#pH]) OELEIC X 1) 20184 3 H 241k
BFESNTV 5D,

7. SEEIE @V 1—>2, ShEEASL

F—A M) TEIZHORDIILLT, 74 —212T
Duernrohr B O A+ —F—3 WYV ¥ ¥ MEBORE
H19844E10 8 I2fTb 7z,

KRERBIIVKCGO AT, RI 0@ wviER winw
REEThHo 7o FMIEZREMREL LT, VKG,
NEWAG & 22 H3B G S L7z,

BERMA O 1IBESREET, ARG L WD 0, B
JUOMTEMZIRE L2 ZONEIZD TR 6
Moz, EBHIME S ELRELD, =AY T
L 2ETRT LTEW W EERLTE 7, WK
2 OWIZOWTIZFES T, FEFET [This project is
cancelled| WA 2R, F—X Y 7BME X — W
DERDD L, FAVET [EbD&], Bk
Ko7z 100> 728 & T, FItLE DO Wagner Las,
BROREEZZITIANG D, (EBEOETERDTE W
WERENRH Y, REIZANT 2R E 72, 1984
£ 1 ISR ORISR s iz,
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8. DuernrohrEEFIBIE

DuernrohrZ& BT OBEE I35 4 12K T,

K=V FRVPEBETH D, PREEMERE130.6-08%,
BRI, IRAIERI12%, EBE51216%H o720 B
MR & LTI D AT L — KI5 4 ¥ —
(CREZ B E), 99.8% D EREEEE LMW O%E
WHLAAN SN T Wz, BUAEEE OHARIE HATOR%E
HAEfECd 2 BEMRIE80% LA 1 & L7z,

Table 4 FEHEAT T ALAR

JHH Hifr 154 (VKG) 25# (NEWAG)
SR MW 405 352
A T —#Fm t/h 1,135 1,018
KA T — FHEKME T 540 540
FA T —FERET] bar 258 206
FRVEIRCR— 5~ F i)
OB — A FE b M]/kg 234-29.3
OIKG(LZE5H7) % 8~18
Okgr (L35HT) % 7~12
Oma#y Ok % 16

9. OV 1V MEFEELTH

TuY s PEBIMSEET, MR, ALEA
BIUHTEMTSH S5, MIHTSEL LTI
Tix, EVN (IHNEWAG) X 38 o3 TR A%
D LS5 720T, ¥BEOKIEHRD LIFOEF»D - 72,
KR 198TAE B I T L 720

C OROEYEHZWTHF» O WIEAEL 25D T
TAT (ICAL)] PHI SN DT, ER¥&HEE T T2
NRETIEHENDPLEREIS, PHRRIIFCEFLZR TS
20T, LA [Hgfka] 2IHE 20 ERE LM
B FOABICRALTOWAEHICE DA, L
faTo [FEm] e Eo7z,

10. BEFHEEOHHR

A2 DAERRIZEARIC, HARORREFE UL L7z,
KO WX OMEZIRY o BUHREEIIPEA A D4 ht % LB
T HRBOKSaD R E Sz,

Table 5 BiAy%E & OBEEALAE

IHH L 154 (VKG) 251 (NEWAG)
JLPREY ik Nm®/h 1,210,000 1,038,000
A ES % 80LL | 80LL |
A FINo x i ppm 800 800
HCINoO x ppm 160 160
YRR % 15 15T

1. BREEEDEREICOWT

F 7 — R4 T — 2B B B OGS Fi R g0 -
TTA20CHIBETH b0 77— K14 T —DHi I RA
F—EFHCHBEDT, HYOESIIEE L2 TNERS
Llrol, M5 ICZOMHKAZRT, F72K 6 IC5EHE
DO ZEEDEH %2 RS,

¥+ 100m

H )

KRR

] O SR

PELKARE -

W 2 K MMB ] v 1| T
M +52m

i 11 O prerre

Y S O T

iy
(i

PHFMB oo it S

15 EBELee bl -

Badk ik

FE0PR 1 U I [ERR (RUPRRRL NETRrS ETREEE o SR
LA d |

BrEke ni-RnER

Fig.5 ¥ 7—F4 7 —TORMHEEOIE

Fig. 6 Duernrohr%§ T o B A% i o i

12. BEX —H—ERMX —H—DHEREL

HADOEAM 2 ED L HIEAT L2020 TIE, F—
A MY THI»SDOHREIZEY, AFLSEMAEICHAR L RN
A= — & OIFERICTRALT B L2 L7

CHICEYD, ROHERX—H— LKA —H— Lo
#HEBRL T, RR=EFICE 20T b2,

H 37 & Voestalpine

MHI & Simmering-Graz-Pauker (SGP)

IHI & Waagner Biro

KHI & German Babcock
WRIGHV V=T, HVOMBENHAZIN,

HNAND Y AT A x5 58461, Turn-key#H
T, [BEEEY] %005, =X MY THIEHARD
HMioMR#EL2BEX L TW/z20T, HEICHZKLZ?SL T
OUdxy MEREESE, FhEATEY 22 M, —
BeoBBOHERTIZEL, [F—A MY TIT#EA L]
FMBmOMKEZFF>TBY, EWEKRTOEE T
V7 bTRZVHREE STV,
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13. 7O 7 bOIFE

7uYxy b OBEHRFHIIEIOA IR T L, #El
AXRHE19854E 2 H IS T L7z,
AHLIZ19854E 3 H-5 H ¥ THEM SNz, FEBHFOHE

B2 PFE TN EE AR AT Sz, € O TEH,

FaEE ¥ TN L C, DuernrohrZ& 7T @& B » 19854
3HICHICAEDES Z Lk,

14, =X MUT7ICHEF2EXTOY 27 D
F—A M) THAMETRIOTOY 27 PO
FWICEL, HHbZoTay s roh L AMTH S
PHEKDA v 7 — Y a—HE 2B E TV 5,

CORLFIZOVWTHT , M8IIRT, HATEH £
DHIGNTWHRWARTa Y27 MEA—A M) TFT
7% <, BRNERICRVELE 726 Lz AL ADHE
FEICIE T O BUBRH ] oA & iZDuernrohr 702 ¥
7 MRS N T,

. mit modemster Umwe!tlechno]ogle aus Japan

Kirzlich befand sich der General Manager der
staatfchen japanischen Elekirizititsgesallschaft
EPDC, Herr Yasuyuki Nakabayashi, in Wien

ft berdt d und

NEVH\G in Fragen ne r Entstickung. J/
e S ——— Y "-
o n wirtigheites in
erkl rislisherien  ocbseien.
- prsrsgeimim v =P P

Fig. 8 MBI & PHRIRD A ¥ & — ¥ 2 —Fls

15. BRMANDEBERORER %%

A X FDuernrohr 70 ¥ =27 b & LT, EVNIZEFRE
H SRR 2 2 #is L <, BROMREZ - 72,

Zo7uT s PORIMIFRIMNSENZER LT, HAR
DEF L EMOPRE 7 - 72, BIE b NOXBFAM D
WREOTO Y 27 Ve TR —0, T4 TV FRE
DB EFER L7z ZOFEREEEKO6ITRT, BIIE
F—F—a Ny LEBEORMORE L T/
DY TR ARIMITIEIRADH Y, EFE L ILENZEL 7
A — Jy — D3I & BRIBECCEHMT & WM B L 72,
Baahs, BEOMIMTOREY VX XIT/EH» R
Mo7eds, HROBRHEMO®E S 2fd 50k LT

Table 6 BEHEOKKIMN~DO 71T =7 bR

Bl teng | MFES 54 SRR EBNE

e TL7 M| A 2 —F 2| 19844F | A = —F VA e KT DSCRiEE OFS

RSy KWU KA 19854F | SCRAMT o Bl S BLIL i H Ak

IpiAs et IAW FA 19864F | 5 4 = > —~)V 7 7 R K IS~
DSXRHEA -

JRBE VO 74T Y F1988ME | £ v a7 e KT~ D BRBE 8 He b i i
EEI

IRBELE SEP | A% x—F | 19884 | AR A T — OMRBELHHUEmE &

HEHE2HS 72,

16. Duernrohr7’O% 7 b DFHAICDOLT
Zo7uaY s MIoWwT, EVNO H i #Frank
Klemmé& A — )V o5&# (2016421 H) = L7225, ki
Duernrohr 708 ¥ 2 7 MIOWTIRD L HIWZT AL L
T&7 EXERERXTHLDT, ZO—Ez2fNd %,
[ Dear Mouri-San!
First of all an excellent project depends on excellence
people and the right configuration or constellation of
this people. In this case the president, his adviser and
the assistant.
The power station with catalyst plant was constructed
and went into operation in September 1986 in time
and the best example for success is that parts of the
first layer of catalyst are still in operation today. (J&
XnFEF)]
Zo7u Yy ORI TEHINTOBRMERNIRINRE
LT 4 = OHROWE TR -7z EZT0b,

17. HEHE

F—=A M) T7TOTOY T MIDOWT, KtEHIIE
NENTERTVE, E0030FEOEETH LD TERD
BfEd ZOEREZIIBL TV ARV, KIEMICIE TG
B RIS ] L& U AL Wz, SEE DS [HRAD
WREIZRDITTY ] EERIFBLEWERS,

LALARAS, BHOFIZZERZ LIZLZV, BEEH
HEDOMHEEMRD LITRESRD %, BRERIET L &
AR E FLlE 2 Bl ORI EA 5. EEBED

B RLFHM B DFEFITA RO NITH S NEHIi S h 5 8
WICHHIEEHR LTI S50,

KON TEH E TR DD - 7225, HIKRFE
OFMEAKE Y [HEFHLHAXE] 035 L%58T
DO TLDOBFCEZT 20 WAF =Y YDIEADITIE
BRI E OB L OB E LT, 72
IANVF—EOFEFE LT, BHL TR TLDHD
DTH 5%,

KEPAKROBMDOEFIZOVWTOS L THET %
HWALTHITZ I 2WELTW5,

KREBTHBD, A7V 227 FTROHIGHELL-EBERED
WAL SRR OBRE TR L VEREBMEY L2 &1
B2 L B v, 72, BIOBOHMMIEZ KB &
OEIFBFERA S —IIERZ R L T2 &1
T L _EF 2w,
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FRTEHDZVWIEE (13)
English Which Is Not Taught in School (13)

-

{ZEEE] : the bottom line

B [RODEERDO], [HE]

[BHBA) : ROKEHED S SO #R F T, WA
IADFT, ZHITITZROIT8H - T, EhbTFANGEEA
LTWE, RBEICHLO-F TGO I, ER
INAFH (F7-1308%) 2HEEXANET,

20, —FFIZHFIVH (0F D “the bottom line”)
WCEPNFD, —FRULETHLEZANH, TO
SN, [RODEELDO] &5 [HE] L) EKE
HoXoiczh Lz (UE BEER). ZOSE,
WIERPHETIID Y THA, No X L LAFHHETT,

COFEEHoPERTFTEL LY. HIZIE BB
SZHOGEOHEFPE L LELE Y. LAL,
RIIBAT [HENICERIED S, Lk, —F
KU DZESEDRERE, twoHELE ] 50w L
2o COHEOROH YR EEFEICT S L, “However,
the bottom line is that we finished this year, again in
black” TL X9

—M-—F

{ZEZE] : a monkey off one’s back

(Bl : [TH Rk 72 ]

{EHBA} : Xl ) L, (R 2ok 2] TL &
I Mo TORTTA, ZOHE, AUOBRTIERL, £
DAL S>TO, EHLEOFZIIHFED, HEBEORE
HICEAMETY,

T EARIZ, —~REALRBBETL X9 2 BE A
AP LoTWE LA, ok L THY$5FH
o2 LELE)e COBE, KBS [TRTHR
LEORAEBED72L.] EEITLEY. INHED—
BITYs

MOBZBRITFEL L) ATDRATYZEERF —
LM, Rob—lLIEL, F—2BORBARRA T
MEHPNTZZDF — 2 DOEED, [Ro L DHETHT
720 TNTHRDOEOMMPEY 12KZF] EFH)HE,
ZOEWVELAHEZ 9, “Finally we won! It was a
monkey off my back.” &% D F L x 9 2%

FoBlzb BRoNT TR, LObDOHEDOEFTY T
T, —DolFEoTflibhEd,

—N-—%
{#5&] : in a nutshell
(B[22 FATE R
{EHBA} : CoOEE, WBEcoasmb T, I{HrNET,
COFRORIFETT A, WLSZBERICL L, FHE
WKHWTT, ZLTHEPRLALZDETOT, 2voFA
TiiLEd &, KK ROKTT,
Efift 20174 6 H12H

*1 Mg vy b

E-mail: tsuyoshi@videotron.ca

L

YOSHINAKA Tsukasa

TR RICWAl s T —< A2S, ZhE ) THEITEH
KEE)YYDFRATRZE o TEIPNLZEELLNS
(M) 7A] @EFETE (MU 7y K] v BT
FHOEE, Z7VI0BONNS, FhidFEIAEW
T, BLIENFHEZDOTT, F0Hk, ZOFEHIE
WfEZ o, TIEFIT/RS W, Bfshiz] Lwv) Emk
T, “Iliad in the nutshell” &wW) FGEIETNT L7,
TN EIITED Y, "Tiad” 27&h, BWRD Tl
BThE] &2 [HhvoFATERIE] 124D, 4HIC
Eo7z0TY (L, ZFEE1, 16, 17, 18),

—BlEEEFTEL 9. Himic, ®AMED, [FHL
BELLoTLTVE LAY, ThEzrvoF AT
LEFTE, D FT ] EE-72ELELE). £
DOHBPFRHFEICT S E, “In a nutshell, my conclusion
is—" TLX9,

—P—E
{#EEE] : piggyback
{Bhk) ( [MHERS ¥, [HTa&dabEs] [DVTIT-
35
{BHFA) : COHGEZ SO THV 21, [FHROE ]
NeRBwEL, AL, XA HTHE, £5Tldk
EFHT, HRICEHELARZEE, HATWIET,
ik, b &b Lk “pickaback” & EA N, [(Ft
%) BAS ] LwHEKRT, 16ftiEkrofibh
TWaDTER, KeEdIITh, BELOKIZIE
“piggyback” &7 “pighback” XZboTwE L (B
EBRL),
“piggyback” 1345 H, [HEHESE3], [HaxHbE 5]
LEDOEMRT, 4, BE, o3RS LTibhE
3 (BEERIY), 22T, HEFEE L THbLIYAED
BleRLELE o
WABUEZAS, HEALEEBEZHESICRNT 51X T
TLZD, BRERBEIZOMMKE L THEEAO TN D
DTHDHEZHNDL, FRAHEAELELET,
HE¥asrZlicLFE Lz, LOXEDHES 5% HE
FHIZ§ 5 &, “Z party has decided to piggyback Bill
B with Bill A, when they introduce both Bills to the
Parliament” & %5 TL X9,

BEEBEH SEEHIAERZELZFSTRLTVET)

1. "QPB (Quarterly Paper Book Club) Encyclopedia of
Word and Phrase Origins", by Robert Hendrickson,
published by Facts On File, 2nd Edition, 2004

15. https://www.google.com/#q=the+bottom+line+definiti
on&*&dobs=bottom%20line

16. www.dictionary.com/browse/in—-a-nutshell

17. www.infoplease.com/dictionary/brewers/iliad.html

18. JREFSL, HATINAE, N, AT, 2008

19. “Webster's II New College Dictionary”, Houghton
Mifflin Company, 1995
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201654 R 4 —E > RO BIEREERET

HAY—¥ rmatEER &L, BRIz
$C20164F 1 HAS12HOMICBIF 2 AT —E U K&
DA O A BERDL & AT - R L, A ERETE R %
e L 720 BRI, BRI 7 A & — € 13144t
MZERA A S —E id 34, @i 9 IR L
Pt & 2 7P CAE AR R R D 7o e, #
MR T RTHR Y — VRO —FF vy —T v —
THY, HWEREINC L2 LD TIERWV,

I. BiE

1. 2016EEMAN X 4 —E A EREIBIE

(1) AER¥EBICEN (M1) 242 L, ARUIHIE
D3BAEIIK L2567 T, HIEIZH~RTI29%G (34%)
DD & o720 MPXITHIOHEAE L OETIE, /h
Bp267, HRDI0GOHA LY, KA 7HD
Wime e o720 F72, I TIRHIFE D4922MWIZ X
L4951IMW &, Hi4ED 529MW (0.6%) D¥EmE 7 -
720 MHRX GO L ORI TIE, N2 14AMW
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#1 20164 @B AEREABL T (kW)

X453 Size | /NE] Small Unit | H1%  Medium Unit | A% Large Unit £ |
~735kW 736~22,064kW 22,065k W~ Total
H 7 =R =G R B = & G B < By M = & S B s RS I A = - G i s B |
Application Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
S— A0 — FEeE
oA b%@}ﬁ BL 4 180 18 103,485 28 | 4,563,260 50 | 4,666,925
Generator Drive for Base Load
¥'—27u— N3
Generator Drive for Peak Load PL 0 0 0 0 0 0 0 0
. 7% A

o s EM 79 34,503 122 244,934 0 0] 201 279437
Generator Drive for Emergency
[} i H
Merchant Marine M 0 0 0 0 0 0 0 0
i HE H
Military Marine MM 0 0 0 0 0 0 0 0
fAftE 7o AH
Oil Refinery and Chemical Process OR 0 0 0 0 0 0 0 0
Zofn 7ot 2 [
Miscellaneous Chemical Process PR 0 0 0 0 0 0 0 0
£ B A XP 0 o] o 0| o ol o0 0
Experimental
= il H
Air Conditioning ACD 0 0 0 0 0 0 0 0
%. ? fte MC 3 605 2 4,225 0 0 5 4,830
Miscellaneous

PN =

H Total at 86 35,288 142 352,644 28 | 4,563,260 | 256 | 4,951,192

MC MC
/ 0.1%

BL 19.5%

EM 785%

BL 94.3%

B2 20165 @B A BB A (%) B3 20164 @B IEE (%)

— 93 —
Download service for the GTSJ member of ID , via 18.116.53.156, 2025/03/14.



418 20165F 4 X 2 — E > RUBIHEHEA ERET BEAHR 2 —E ¥R

#2 20165 FRERIAERE AR T (kW)

X4 Size | /n# Small Unit | %!  Medium Unit | A% Large Unit & W oh
~735kW 736~ 22,064k W 22,065k W ~ Total
PR a—-F | &B5% | 0B B | B8 | W | B8 OB D | B BB
Kind of Fuel Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
e BRH
HALKIR A 2 LNG 0 0| 11 72780 | 11 | 3109200 | 22 | 3181,980
7 Liquefied Natural Gas
2 g
mo | RIRTTA GNG 0 0 5 13190 | 17 | 1454060 | 22 | 1467250
¥ | Natural Gas
R A
Gaseous | Blast Furnace Gas GBF 0 0 0 0 0 0 0 0
Fuel N
it 77 2 GTW 4 180 7 25,395 0 0| 11 25,575
Town Gas
AL A LPG 0 0 0 0 0 0 0 0
FM7s > v A7 H A | GOG 0 0 0 0 0 0 0 0
i (F2Ak) A GCG 0 0 0 0 0 0 0 0
7 ABEL NEE 4 180 | 23| 111,365 | 28 | 4563260 | 55 | 4674805
Sub Total
W | M T 15 5825 | 22| 54159 0 0| 37| 59984
1K Kerosene
Iﬁk [
Fho| RRE K 13 5180 | 24| 44980 | 0 0| 37| 50160
Gas Oil
Liquid | &7
iquid | i 1A H1 54| 24103 | 73| 142140 | 0 0| 127 | 166243
Fuel Heavy Oil No.l
AR /bt 82| 35108 | 119 | 241279 | 0 0| 201 | 276387
Sub Total
ZF DAt
Miscellaneous Fuel MF 0 0 0 0 0 0 0 0
AN =
”Total”f 86 35288 | 142 | 352644 | 28 | 4563260 | 256 | 4,951,192

T12% K 10%
GTW 05%

72 94.4%

B4 20165 B BIEE A REE (%) B5 20165 IEE (%)

—94 —
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X4 Size | /M Small Unit | % Medium Unit | X#! Large Unit & WM oh
~735kW 736~22,064k W 22,065k W~ Total
Hb I = O I RS B = & N RS B B = &G A < RS B B = &/ G A < L 3 |
Location Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
v i &
Hokkaido 1 400 3 4,800 0 0 4 5,200
o At 7 3,400 2 2,250 0 0 9 5,650
Tohoku
Mol
] 39 16,471 76 183,874 5 952,660 120 | 1,153,005
W Kanto
iy L 12 4535 27 89,430 1 40,700 40 134,665
Chubu
- -
ﬂ. . & 15 5,862 14 31,350 0 0 29 37,212
Kinki
H
Domestic| Chugoku 3 1,180 4 8,800 0 0 7 9,980
Use | py
Shikoku 2 600 2 2,050 0 0 4 2,650
o i 7 2,840 6 8,800 1 86,450 14 98,090
Kyushu
W #H
Okinawa 0 0 0 0 0 0 0 0
I hat 86 35,288 134 331,354 7 | 1,079,810 227 | 1,446,452
Sub Total
k| PN
North America 0 0 0 0 0 0 0 0
o oK
South Central America 0 0 0 0 0 0 0 0
7 .V 7 0 0 5 10,100 15 | 3,324,820 20 | 3,334,920
iy Asia
H .
woo| K OEEM
5 Oceania 0 0 0 0 0 0 0 0
iy M 0 0 3 11,190 0 0 3 11,190
For | Europe
Export| w7 - NISF(E 0 o] o 0| 3| 74720 | 3| 74720
Russia - NIS ’ ’
il ]
Middle East 0 0 0 0 0 0 0 0
1
?7. )7 0 0 0 0 3 83910 3 83910
Africa
Wity /Gt 0 0 8 21,290 21 | 3483450 29 | 3,504,740
Sub Total
N =
- af 86 35,288 142 352,644 28 | 4,563,260 256 | 4,951,192
Total
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4 20165EBBREIBME A FE B BOL T (kW)

X4 Size| /M Small Unit | 7% Medium Unit | K% Large Unit & B
~735kW 736~22,064kW 22,065 kW~ Total
B BRER AR e I - G I IS B = G I B A B = & G B < s S N B = - G < - B |
Driven Machinery Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
=
% EE‘%:. G 83 34,683 140 348,419 28 4563260 | 251 | 4,946,362
Electric Generator
KK
Water Pump W 3 605 2 4,225 0 0 5 4,830
HEAERE T 7213 mlgR T PRR 0 0 0 0 0 0 0 0
LIPS DM 0 0 0 0 0 0 0 0
Z DM A GC 0 0 0 0 0 0 0 0
& it
Total 86 35,288 142 352,644 28 4563260 | 256 | 4,951,192
w
2.0%
G 98.0%
6 20164 B ERBHAR B L B A B A (%) 7 20165EBEEREIAEAR R A (%)
£5 20164EM DX GRIEREAREE T (kW)
w1 X 4 (kW) =4 moh
Units Output Units | Output (kW)
0~146 4 180
o H 147~367 20 4815
Small Unit
0~T735KW 368~735 62 30,293
/NGF Sub Total 86 35,288
736~4,412 130 259,574
oA 4413~10296 12 93070
Medium Unit
736~22.064k W 10,297~16,180 0 0
16,181~22,064 0 0
/NGF Sub Total 142 352,644
* 7l 22,065~44,129 9 255,750
Large Unit 44,130~ 19 4,307,510
22,065kW~ /NEF Sub Total 28 4,563,260
& it Total 256 4,951,192
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26 2016ERBIAN A5 — U ¥ HRREEGEL O (kW)
K4 Size /N Small Unit Fiftl Medium Unit KH! Large Unit 2= W)
~735kW 736~22,064k W 22,065k W~ Total
H & a—-Fr| B oA =y Wm0 (=L W (=L w7
Application Code Units | Output(kW) | Units | Output(kW) | Units |Output(kW)| Units |Output(kW)
N—Zu— FREEM | BL 0 0 0 0 7| 1,079810 7| 1079810
;L;]l ¥—zu— F5%EH | PL 0 0 0 0 0 0 0 0
5| IR s EM 0 0 0 0 0 0 0 0
% eV XP 0 0 0 0 0 0 0 0
Z o MC 0 0 0 0 0 0 0 0
D";S]tfgfggthcfse st Sub Total 0 0 0 0 7| 1,079.810 7| 1079810
N—Zu— FREM | BL 180 13 90295 0 0 17| 90475
¥—zo— FREEM | PL 0 0 0 0 0 0 0
ERER EM 79| 34503 119 236834 0 0 198 271337
W | st XP 0 0 0 0 0 0 0 0
Z o MC 0 0 0 0 0 0 0 0
D"sztgg )%V“/T\Use & Sub Total 83 34,683 132| 327,129 0 0 215 361,812
P47 Domestic Use Total 83| 34683 132 327.129 7| 1079.810 222| 1441,622
~N—z2u—F%EM | BL 0 0 0 0 16| 3062110 16| 3062110
H"j’ Y¥—zu— F5EH | PL 0 0 0 0 0 0 0 0
= | FETHEEH EM 0 0 0 0 0 0 0 0
% B XP 0 0 0 0 0 0 0 0
Z o MC 0 0 0 0 0 0 0 0
: O%Eggggu"}}f US%T Sub Total 0 0 0 0 16| 3062110 16| 3062110
~N—Zu— FEEM | BL 0 0 5/ 13190 5| 421340 10| 434530
f,jj'? V—ru— FREM | PL 0 0 0 0 0 0 0 0
B R EM 0 0 3 8,100 0 0 3 8,100
e XP 0 0 0 0 0 0 0 0
Z o MC 0 0 0 0 0 0 0 0
F";ﬁ%“g’%g“"im Usgjr Sub Total 0 0 8| 21200 5| 421340 13| 442630
#ih &7t For Export Total 0 0 8| 21,290 21| 3483450 29| 3504,740
N—Au— FREM | BL 0 0 0 0 23| 4,141,920 23| 4,141,920
g |E-Z7E-FREN | PL 0 0 0 0 0 0 0 0
¥ |FEEAREH EM 0 0 0 0 0 0 0 0
CNPTY Xp 0 0 0 0 0 0 0 0
Z o MC 0 0 0 0 0 0 0 0
Public Use $EH & 3 Totl 0 0 0 0 23| 4,141,920 23| 4,141,920
~N—z2u— F%EM | BL 180 18| 103485 5| 421310 271 525005
g | E—Z7B—FEEE | PL 0 0 0 0 0 0 0
x| AR EM 79| 34503 122 244934 0 0 201 279437
e XP 0 0 0 0 0 0 0
Z ot MC 0 0 0 0 0 0 0
Private USE% I 83| 34683 140| 348419 5| 421310 228 804442
# Grand Total 83| 34683 140| 348419 28| 4563260 251 4,946,362

Note : Code Explanation BL : for Base Load PL

: for Peak Load EM : for Emergency
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2011
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2012
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2013 2014 2015 2016
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K8 #—KRVzv b vy IvV,/ ¥—K77o oI

]

49

36
31

2013 2014 2015 2016
4 Year

K9 F—Kvx7bvrIr/ ¥—RTuy sy v

=

4

¥
No. of Units

1,906

1,750 1,694

1,630

1,500 [

L367 1346
1,289

1.250

1,000 -

500 |

2011 2012 2013 2014 2015 2016
4 Year

K10 EMMEY Y Y HEY 22—V
20154E DHERHIFR Y 5B o 728, SHIOHEF L VETIESL £ L7z,

KT 20164ES—FKVzy bV S I—KT VY
EFEBHML AT A MMyE (KN)

R S
Number of Units Thrust

1 i EFRERRA Z A b
Maximum Thrust at Sea Level Static Condition

#£8 2016F¥—KI vy 7 vV v/ y—RKTSuv s - Iy
AEREGEE O (kW)

—
KD 0~735kW | T736kW~ | 4l
; o |, TR, [ R
mfmﬁml aﬁ Output aﬁ Output aﬁ Output
(kW) (kW) (kW)
I 7 B

Fixed Wing Aircraft 0 0 0 U 0
/\Hueh:é;tifﬁ 0 0 12| 16104 12| 16,104

w1 oL o ol o

Aux. Drive Units

a Gt 0 0| 12| 16104| 12| 16,104
Total ’ ’

¥ 2 g Lk
Normal Output at Sea Level Static Condition
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3. BEiatk
#£9 7 I ABOEMAER #10 27 I AP oRAES
X bix Size X a9 Size
TR AR
Class %ﬁﬁ%ﬁl‘;&r Og 201145 [ 201245 | 201342 | 20144¢ | 20154 | 20164 Class O’%ﬁﬁﬁﬁ:&? 201145 [ 201245 | 20134 | 20144¢ | 20154 | 20164
Compressor Impeller Compressor Impeller
Class 1 0~ 100 935475 | #1365 | 939575 | K413 | M4 LA | 441 Class 1 0~ 100 64| 64| 64| 55| 55| 50
Class 2| 101~ 200 45,680 32,774 [ 20,930 35,204 35,810 | 34,041 Class 2 | 101~ 200 29] 29| 29 29] 29| 20
Class 3| 201~ 300 643| 538] 574| 641| 668] 951 Class 3| 201~ 300 18] 18] 18] 18] 18] 15
Class 4 | 301~ 400 111] 265 260 310] 183] 196 Class 4 | 301~ 400 5] 17| 18] 18] 18] 12
Class 5| 401~ 500 571 73| 74| 161] 214| 299 Class 5| 401~ 500 0| 16| 14| 16| 16| 13
Class 6 | 501~ 600 204| 221| 195| 255| 241| 233 Class 6 | 501~ 600 14| 15| 15| 16| 16| 14
Class 7| 601~ 700 362 274| 150| 232| 184] 148 Class 7 | 601~ 700 7] 18] 15| 17| 17 7
Class 8 | 701~ 800 55| 58] 33| 46| 3| 22 Class 8 | 701~ 800 5 7 5 5 5 5
Class 9 | 801~ 900 24| 130 o4 81| 11| 2 Class 9| 801~ 900 8| 10] 10 9 9| 4
Class 10| 901~1000 0 0 0 0 0 0 Class 10| 901~1000 0 0 o] o o] o
Class 11 | 1001~ 24 0 0 0 0 0 Class 11| 1001~ 1 1 o] o o] o
&3t Total™ 47440 |34,333 131,310 37,020 37,346 [ 35,915 47t Total® 17| 131] 124] 128] 128] 90

Class 1 DBEEHZ V728, Class2 ~ 11O ZRT,
As the Production number of Class] is too many, Total number only

includes Class 2 to 11.

iU
No. of Models

w

ol

=1
T

300F

250

2001

100

L]

EFEREL

3 BRI ITN LRI - TH 5D,
Every model is an exhaust turbine type supercharger.

¥4 AR, JEMEREAMEI00mMmZ BT 5 &R T,
The figure shows total number of superchargers over 100mm in
impeller diameter.

JE AR HAME (mm)

Diameter of Compressor Impeller

11 20164 At e & B ORI NE
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