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2. HMENTEMBNER

(1) #;=E

Rk 13FE, MFEELSFIERACERMTH TEBIOCHETOHEH % H
MT%‘tﬁT%t.Lmbﬁmb HELK 14 EERBL, 1I3EEOERTDH
fNzEB0, T—HYOH—HEDOEDD CPU HBWEEERKETOHIER
BENZAAYFLREEABAEDODEVWREBIUVHKROBEDO DR WEBE S TAH
BHEORENALNSEZ LD TESE.
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WEMN, YOI THFMABNLADILS —MARASHEAELE. ZhbizonT
X EREROZECHIPDLET, FIEHLIVOBREOHLIZEZEDTHS. K
BEGZEUCLOOHBETOHMBA—A LD ZFNIEALBZEL TTH &
LUBHMAESOBRMTH -7 No.2 ZBHODEEH L T, 14 £ 5B
FTMBHBETIINOl 2HET B EMTE-.

BEIZDVWTOHIT, 144 10 AITHRAELE, BEEBEY THOEHO RE K
FTHhDH MBPTRED-EDN, REBBRICASH TH 20T, ABRLLES
TRELUTHRK, SMLAEEZA, VY —THO%ED CEHE) NEH Y~ > TN
D2EIAMNETN, ENERFETERVWI ENRDLAO . IRAMIZ Y~ 0 E 2 5 E
L, BHLUTHEBIIRTZENTER. ZhicDWTIE, REREABESEL-.

RILAWEBEOEHNRRRI-REAROK L /1 0BRETHDREEDRGEEm 2
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RKIBAREGERETDHZEN R, BT, MRBADER - KEKOLEHE
DN IE RSN E R EMOEFIC R VIZFESE L TVWAZEHMEALTBEAW.

(2) FR13FEE (2001 4F) %

4 H 2H|NO.1-2GEN #BA/N—/XvwvF &

NO.1 GEN &R, E/R bR

3 H INO.1-2GENFW COOLER Ai/K{k& v 7 ##, NO.1-2 GEN B
4 | NO.2 GEN Bh#k T L5 N —{EH

NO.1 GEN 8fiX %0, FL E7 > FFE&H

ME - THRUSTER b5 4 ,L0 H > 7% > 7 HBRURY — 2 #H
ME STARTREADY 2 7% > L RV A A v FHE

5 H |LAN H)Nw 57U — L& 3t & #isk

NO.2 GEN FW COOLER AL#ANA T#HXEH B EHE

NO.2 GEN BfR~X2%® YD, ER Y1 EX2ED

6 H |NO.2 GEN BHRAX%B D E/R H14 RRERD

9 H | EMERG' GEN &Eix, N FU—F v s, BHIEY L INEHR

WARIK pH GHAI (8.0) , HLEBERL DKE, SW X ML —F Rk
10 H | ME F—4% O/ al#r &R %, iz (TRANSDUCER K o — A Jg%)
ME SR G (EPTIREEH) H B (NO.6 cyl)

SANITARY %#R/NNA Z7E K- )L &M

11 H | SANITARY &NA 7T E > FR— L&

XY T—=IV—=LH FW S 875> AT

ER U4 RXZBOKEDRSA KT~ o FT w7

12 H | 4 B N H ¥ FHEE

MR NEEAAT F = v 7, GEN & E N EH#l, GS PP EEERE > X +
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16 H |ME HBIHFQIREFHEMBICE S F v 7 (NO.5 - 6 cyl)
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7 H
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18 H
21 H

24 H

27 H

GEN "4 PP Al LO #H &, AIR k&

ME % X N #, AIR CON 7 ¢ )b ¥ —#n bk

FERH 7Oy LAME 1 7TH~20H

ME & & 1 ) 5t il
AIRCONPP A h L —IVHE, Eo5-®/ITEH
YLy —iar

AIR CONPP AA T —)LIE - HH

4 B E j#BEREH

NIV TN RILANHO, AIRCONPP N2HBD

4 B NEHFER

Ve A — 7 IVIES Wk I

F1) T>5—3 3 2 (1BT,BK)

IS TN (ZAFw Y427, EJYx)l—WASTE OIL TK)
EBHPERE 772V IXTRT, NV T N RIVAREBD
4 B E FEEHHE

oY 2T FimAN

K WAR A SV (RSB RN

MR B L EBEREE (Ix—22 05 27 54T
YT AT

FO Gt

EMERG' GEN &#x, Ny Fl)—F v 7

WA pH EHH (8.0), NWILTNY FIXRZEBY
SANITARY % (3 — x—I W) ErER— /N1 THE
4 B E #REHEY
FoNEH, BEBGH PP Y-y IHE

4 BNEHFER

AIR COMP' OIL #H#

4 BEREEEN

NO.2 Z N 7HI(HERE H 3 AHBUAhEE, 71U -2 RX2BOMS v FT VT
ek A N — LM, Wbk, HIH
R~ X CBBOMY v FT v T

4 BE mEEHY

NIVTN BV X BD

ik i

PREE AR AT AE B R REZR, FO ZF3ll, LO /047 (ME - GEN - R/G * CPP)
4 BEFREY

FO f&A#A 11KL (NO.2(S) 7kl (P)4kl) , FO & #l
E/R BEBe X% 21 H~22H

4 BEREEY

E/R BXR2ED

TVv—=F o XRBED 24H~205H

oYUy, #NyFIUZXMEK

BR o 5% HH B

MREEfRITHEE L > — (NO.3) I




28 H

29 H

6 H4H

5 H

18 A

19 H
25 H

26 H
7H 2H

3 H

4 0

5H

6 H

9 H

10 H

ENVPL TR ARSI, ENDY I A RFTAINY D)
E/R 7 L — MN@hk, EX %

4 BEMMEY 29H~6H1H

ME #EEF & T v 7 FHE(NO.4 cyl)

RBEABSZ AN -6 EHFBERVY —F L MEFs

RIG FANA ML —FHAf, A OV >>FH#E AIRCON 7 4 VY ER
GENAIR 7 4 V7 KRN T/ICAIR 7 4 )L ¥ Hi &

4 BEMMmMEY SH~8H

ME LO ##: (100L)

EMERG'GEN ##x, Ny FU—F v, BHK pH ZH#l (8.0)

5 2 NEHRI. FO fAH  15KL  (NO.2(S) 9kI, (P) 6kl) , FO &3
2 OIL ¥ %, NO.1 AIR COM' OIL #H &

FO AR NNA T8 B, HINF OIL Hi#E

FO RAAONA TXBO ER B¥ v F7v713H~14H
W Z2HE 148H~15H

ENVZZT RN A(RFZ9P% 22, ENDPT)L—>WASTEOIL ¥ > %)
MOTOR #Ei#x (EERERM 78)

AIR COMP' OIL # &, ME SUMP # > 7 OIL ## (50 1)

WASTE % > 7 & #ll, ME SUMP % > % 2} #i

GSPP #EBEEE AN, T/C X% v F7 w7, ER B
EVSL TR (RXFy P&, €I )l—WASTE OIL TK)
4 BNf#*ES 19R~22H

AIR COMP' OIL $i#¥, ME ¥ Ry b H &

ER B, SAKNT) =28y F7yT

4 BNiifAEY 26H~29H

NO.1*2GENLO #H#E, BEENY > 7 ABEHE T
ENVCBEBT(ATYIH >, WASTE ¥ > 7, RIG FEIL Y 1))
NO.1 -+ 2 GENLO ## (% 3501)

LOXANT L—=2% /AR (20001])

AIR COMP' OIL ¥1#, EMERG'GEN &5

ME-GEN FO FLOW METER A A kL —F &k

FE L5227 FO #iA 26kl

i

EMERG'GEN #E#z, Nv 51 —F 1 v 7 (LAN RE@E®)

WAHK pH FHHl (8.0) , BFIRS > /&

ME #E 1= v MME-107)#%

ME #HE 1= v M(ME-107)H &

FO 27 M(NO.3(S)* (P)=NO.2(S) - (P)), FO & #i

ME #HEI1 = v b(ME-107)/E8# 8, &z (ME-107 2 /%> %)
BhHEYoA#%, GEN BEEHEH

ME EEIZ v MM, ==V F+ OIL HF#E

FO A bL—F 858 (F52ZA757—PPAND,PF AL,
Y—EXH 7 A0) , THRUST METER (LOAD CELL) ¥ [ s 38 %
FWMAKA L —FWER, AHXCHEBETA R




12 H

16 H
17 A
18 H
19 H
20 H
24 H

25 H

26 H
28 H
30 H
31 H
8H1H
2 H
2 H
13 H
14 4
15 H
16 B

17 H

20 H
21 H

22 H

23

ME T/C | AIR 7 ¢ JL % ## &, AIR COMP' OIL # &, ECC S EH D
E/R 7 L — babR, #77 KR¥E¥ 4B GEN Ei#x, ME - GEN HEH]D
P REMERR O A HE 1 20~13H

ME & & JE 718181, ME-107 A /N > i %

SMS BfREFER (EEZAESH)

ek FO #2727, ENVTH 0 B ARFRER

SANITARY P'P HHONA FE >k — )L &5

AIR COMP' OIL ##, SANITARY % N1 T RXR>%KD
P

FO «- LOPF &, &k, 57, 00 >V H#E

MELIRER] FO (449.1 h) , LO (435.8 h)

P'F OIL # &, AIR COMP'OIL %, =757 B L k&
AIRCON 7 1 )L ¥ bk, ¥+ L — X —7hA LUK
GEN HEH PP LO FE, W Fz vy

ENIPT TN (ATyP% 27, ENVIx)l—WASTE OIL TK)
I BN#EY 26H~27H

I BNMMEY 28H~29H

AIR COMP' OIL # #, FO at#l

NO.2 GEN LO /N FiR#EEomfl, V—2% >0 F v P

FO FEiAH 29kl (NO.2(S)9kL(P)6kI,NO.3 (P)  (S) & 7kI)
FO &H#ll, ME & X v MHI#HE

WS S E A — 5 sk, GEN i, OIL F w7

G, SPP Al AKRREN, SVTMEMAXED

R 2H~10H

R/G FEIN T 7~ (WASTE OIL TK )

Bk T4 & X, Wi Et#l, ME SUMP TK LO #i%% ( 1001)

AIR CONSW A TE >R —IVIGRAWNE

e b4 >%27 FO #A 30kl

AIRCON-SANITARY %R/N1 7 E VR — )L &£H

PFRL>#>Z RGFENTIT K (WASTE OIL TK \)
AIRCON-SANITARY &R/N1 T X80

INw T 1) — B K@, NO.1 GEN LO &

AIR COMP' OIL ##, FO Er#|

ECC+ F— Y UH=ET v >R, E/R FER

EEENDHY CI7HITEANRBRD

MEU—2%>0Fxvwl, L7227 47 RE
FWH—EXRTHEBAR) L—GE#$HE 45 EVHKER @HHE
ME - GEN i U, FO ffA 3t 2 1 pk

NO3 (P)FO ¥ > Z7HOH LU FEN, NO.1 (P)JF & ANH A

FO A A MM, wHIK pH FH#l (7.5)

EMERG'GEN & #;, FO FH#l

FO FEiAH 21kl (NO.2 (S)10kl, (P) 6kl, NO.3 (S) 2kl, (P) 3kl)
t ¥ 7 f

HYv—ZA7—J)b 23H~24H




27 H

28 H

29 H

30 0

9 H
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juy

4 H

5 H
6 H
7 H
10 H
11 H

28 H
10 H 1

m

LN
jun)

12 [
15 H

16 H

AIR COMP' OIL # %, BBL F v 7

HEEE, 77 —AT7) Y2 TER

WHEDD GEN #ig (WY —227—)l) ,GSPP EEFEHREF Z
BERE SWPP E—FYEE 0@ (XTUITHE, 45 0. lmm BN
2 AIRCON 7y NI MRABERTY AT v T

ARN ANV —F 0, R, #B1

AIR COMP'OIL i, FORL >4 > 737k (By NU T &L A)
UPP'DK EMERG'BOX %1

ME FO FLOW METER AH X ML —FF = v 7, 7B B
INER#EHE 30H~9H2H

FW SERV' PP NDO— AR —AMIFE, —NTHE (BR)
NO.IAIRCON 7 —AfRRE (MIZZVDICL2EEK)

AIR CON BRI RHEM, Ry 7Sbd (NEEM)

e t%>727 FO #§A  20kl, EMERG'GEN &#, BHiE4 > /NEHH|
WAHUK pH EHEI (8.0) ,NO.1 =732 — Lk

FEHE BOX ##¢ LH, MEARRERBHRT BE/FH

[ I 5 4R 0% B

HHEHEER, LAN TEabd

LO (R/G, CPP)/ #7, £REX

AIRCON = vw FfEA A (K v 7 Bf)

R 7 ¥ i

R 27 [

B EEH, ERIRERE, Sy @K

Ry AR, vEKRE (NESEMAF) 13H~27H

T/C f# LR IGEHEl (3434 08)

7Ty R, A N - T A S X EA

SGM MOTOR & &7 X b (E#&KM 78)

FO &t#ll, FO FHAGFH & E Rk

FO #i:A A 21kl (NO.2 (S) 10kl, (P) 6ki, NO.3(S) 2kL(P) 3kl)
TWEHFPET A B

ME MEHFACH, EKBENEWLD  (NO.1 - 2 cyl)

Xy MMHE, ENVC T N, ME EHEFBNOL- 2cyl) 2 K
GEN "4 PP LO #i#, NO.1 GENLO 301 #i

NO.2 GENLO 201 %, ME LO 501 #hil

HE RECIROEH) 3H~4H

3BTHMmMEYE 9H~12H

ME F&E 7T VRN ERKD

ME FO T v 7%, &&EHEH

AIR COMP' OIL i, A AR U NIE#ER

EMERG' GEN &z, Ny TV —F v 7 EaHh

WHIK pH H#ll (8.5) , ME T/C OIL #r ¥k

GEN THMEHNFRER, WMHT AN (Fv 75 555)

ME #5 &8 Kk OV HE Q& IR B 1L D U 24 b 4 45 13

3 BPEY 16H~19H




S

20

23 H

24 ¢

25 H

26 [

29 H
30 1

11 4 s5H

6 B
7 H

8 H
9 H

12 H
13 4

14 H
17 H
19 #

20 H

21 H

22 H

ME NO.1 cyl 5 PP ROEZ v TIVE Ny F /Ny F 2 0E
ME MK (NO3, 4,5, 6 cyl) BUE, THERAT AN, Fv IHE
GEN AIR 7 ¢ L. % # %, GEN PR T LB &8E7E & L

42 OIL #Hi#F

FO &t #ll, FO F&AGH B E fF Rk

LO AL —FRIBRMER/GH, EA LM, 85/, GENT/C )
GENLO AL —7,PF AOZX ML —F K

FO FH#, & 4 { 1F 35

FO fiiAA  11.4kl  (NO.2(S) 7.4kl, (P) 4kl)

CFW 27 —F5 FO WNIWVIN RN vFT v T

AIR Xy I, SWPP'H v F7 v 7

ME [H#ggtt >3 — RN A3 N—F #HE

SBKM#E® 300~11H2H

ME # Xy b, JENAA v FEABE (BHRLE)
3IBNEMAPER, RIGLO201 &k

R/IGLO IRN)VERFELE (U —EKEHF oy 7NTMAELED)
ME & P'P (NO.5 cyD5 g - tHO#EfHF, bJL 7 50kgf-m

e k&> FO #IA 32kl

ME B4 P'P (NO.5Scyl) MBEARE, &, 7527 v, NIV ORHE
ME " & P'P O 2 THEAFT (ML 2 50kgf-m)

ME JE it U —#EEBERET —T&EL

ME "84 P'P 0, ME & #x

SMSHMEE, AAXRY UNEEBEE, RS > /&l
EMERG'GEN &8z, NwF 1) —F v, BAHK pH 3 (8.5
GSPP BMELUHBFT AN ME fREILFAN a2 Paa1 s bHE
AT ARA—% (O—Rt)) Yo

ER H, 94 NT U= R FT7 7T

3BNEMZEER, FEBOX EFE IR Y —HE

ME & PP(NO.1cyl) R, 752U x, NLIb, HOFHE
NO.2 GEN B HIK AIRIKE 71 iCHHER (ARERBEMGERH)
&Y ME Eii

e B A A B TG

3BNEMH%ER

ME "5 P'P (NO.1 cy ) e, [ E A&

MEMHK PP T 7L 75 —#HEE (6cyl)

ME " PP #IRE (NO.1, 4 cyl)

(NO.1 cyl DB JE QIR E N K W 2 A& )

ME " H PP 5 A bl B AT OARE GHE)
BEEMTY I F— T EEL

ME 5 P'P #IRE(NO.1, 4 cyD)iE |H

ME W& PP NUI)VAL@E Ly FMEIE (NO.1, 5 cyl)

Y= TFrxFr—2, BEORAE (514 F#HE)

HREEZ WMD) T ROBMN AT Y T HE




26 H

27 H
28 O
12 430
4 d
10 H
11 H
13 H
14 0

17 H
18 H
19 H
20 H
21 H
25 H
26 H
28 O

SRR 14 £
1H4H
7H

8 H
9 H
11 H

16 H
17 H
18 H
21 H
22 H

24 A

29 H

TR RER, GSPP ¥ F T v 7

3 BNEH%ER

FREZ X80 GSPP YV FT T

R, TONTEANC®BY, NO.1GEN > F—H &
NO.1,2 GEN IO R>%Y 28H0~12H4H

3 BNHEHA¥ER

ME HERONXBYD 4H~12H

3 BNEMZ#ER

Bz & > /NEHEL R/IG R HL D

R/G+ CPP 7 — 3 + NO.2 AIR COMP' X2 ¥ 0D
ARRF I NEBHER, wHK pH 8l (8.5) , EMERG'GEN &z
Ny FU—F v 7, ER FE,ME ¥ X ki

By % 3l %k, ikiE#z, S/B CFW » REF « BALLAST & P'P X% 1)

S/B CFW * SANITARY P'P X% D

LO 77— + NO.1 AIR COMP' X% D

E/R B - NO.2 GENPRIMP'P R>&B D

E/R 7L — bR, ENVIRT -ERBEYYF T T
AoE R, E/R, &7 = K R

ER~Yy bEEW, ENCERF vV, EHHHE=E - ECC RERB
B, AAXRY N

A8 >Fa—TIkHES—IIWNES (3kg/cm? THME)

ME - GEN & L

EMERG'GEN #E#x, Nv 5 U —F vy (LANKER), BHIRSY > /X5 #
@ HK pH FHH#l (85) , AANYUNEHBHATFA
NVTHR—=LTL—r EE T7TH~18H

ACER, EHERNEFov Y

SANITARY PP EEN&EM< T2y haA 2 ¥ 7 ¥ #HE (SCR3631-5-1)
MMNEBRBNEF vy

EE, AN Y FTYw TS 9H~16H

FO &t#Hll, FO RUAGI B EERR, MW mMIER

FO FA# 14kl (NO.2 (S) 9kI, (P) 5kI)

FO mmALRM (NO.2(S)1.21, (P)0.8 1)

wE

FOty hU T, Y—EZXZ 2 XR2BD
EREBERNYYFT7w 7 18H~21H

FGANT) = F T YT

RKIRFFSERFRBRRE 22H~230H

e IEh E '

BOW THRUSTER (HYD P'P ABNOR' STOP % )% B # & 25 (SRC50-2F) i &
NO.2 A b7 #i%E KU CPP fHMH#AE

E/RAORTZXNXHED 24H~25H

FABEEM ER AD R Y B &R ik I LM
Fyrl—L2PE—F95HE (18XK) , REBRKBKREL - NFE




31 H

2AL1H
4
5 H
6 H
7 H

8 H
12 H

14 H
15 H
18 H
19 H

20 H
21 H

22 H
25 H

26 O

28 H
3H4H

5H

7 H

11 H

12 H

13 H

ilE R, SGM K ZH Y, BOW THRUSTER &% (HYD P'P ABNOR' STOP)
%k FEERL, NO.1 STEER GEAR 3% (OVER LOAD )

BOW THRUSTER Z#HH# &, HEIWE (> ¥ —BOX N ECA-105)
EERBEER, SGM I R~ X% D

MBEHIT T 4 T — X1 v FRE

FERF v UXNEA T T IRAMT

EREEANCY Y FT7vT7 6H~8H, GENNy FHEHRV
AoEdER, GEN Xy R B D

NO.2 GEN Ny FEHROXHEYO ME NI > AP a—RETHX
EMERG' GEN #i#&x, NwvFU—F v 7, WHAK pH & # (8.5)
B4 > NGHEl, A AR Y O NBEBET A b

ME hZ > APa—H0E, >4 AFxzvs 12H~13H
il#ex, Y2747 LO #if (100L) , EMERG'GEN FO % > 7 #i#
GEN LO A b L —F 53 - Wk

ME-GENFT 7V 7 va g, 73527 8/, GENLO A b L —F BV
NO.1 STEER GEAR (OVER LOAD) EE#HEH
DLG"SBI1"N HE MR (ECA-105)%7 &

ME 3> bO—JUNRJ,ERfGR - BEY O FT w7

NS AYa— Y EEHKEE, ME HEig

EREESY v F T T

EREHY YF7v 7 22H~25H

2% BOX BB, AT Fvr, BHKEIES > 7 & (150)
OIL Fxv7,PFOIL #if, FOU— V¥ 7 F v 7, REUERH
3SBNMMEYE 26H~27H

SGM MOTOR E#E; (B 7 #)

Fyrl—LbPe—FHEAR, HEF (1 8%)

3SBNftfES 28H~3H1H

ME HFQLEIWN—f&EH, Fx L —L > IVHEH

WHRRENO. L DEFARE « A— &8R- BEHH - Eix

ME T/C AIR 7 1 V¥ R

2BNMMEY SH~6H

LOPF A5 wIH2IMERAXATy TS T M(WASTE OIL TK)
2BNMMEY 7TH~8H

FOPF A5y TPH L IOM5EATw Y7 MWASTE OIL TK)

FO Ft#l. FO W®m#A L ANO.2(S)1.31,(P)0.81)

FO FAGtEIFEMER, FO HiAH 17kl (NO.2(S) 10.5kl, (P) 6.5k1)

FO &t#ll, LO 72 #T£&RH (ME,R/G,GEN,CPP)

ME EHARERTY XNy T UT 5 A%

ME BH PP(NO.DTFUNUNNTHEH (KERKERERR)

GEN AWM BERETI Xy M T T2 AR/
TiHRERFARBEKR LT A B

ME FO AIR {k Z&#xz, GSP'P ME/FEUHE T A b

GEN 79w 777 5 A MK EMER GEN HEjE# 7 2 b
FOZEAML—FRKR (52X 77 —PP AL, PF AN, Y—EXSF 27




H 0 ME, GEN &3 AO)
FONRBEHTAN, NvFU—Fzvr, BHK pH 28 (8.5)

14 B | BFIRY NG, WEEEERF = v 7, AIR CON AIR 7 1 )L ¥ 8
WASTE OIL TK &fi#| (830 1), LO SUMP TK & #l (2.71kl),LO Fx v ¥
E/R ##FR, FO RV IRV, I8 (By NYLTH LI A)
e k%> FO #AA 32kl

15 H | wtgifidE 18 H~22H,T/C #IEEFERG 2 338)

1I8H IMEOQ X bO—=INRNVARNT DAY 2 —HEEBY 1 /\Y)

258 |LO 7 —S@mABBRKBUF v 27 (MBE, KRERYE)
7% OIL 58#: (AIR COMP'Y Xw b+, HR#H3Z)
GENAIR 74 )L KRN T/ICAIR 7 4 )L ¥ X H#
MEJZbB=IINFIVANRNT AT a—FRES 1 N\Y)

26 | bRV a—-YBEBETEKZE, ME Hig
R/GLO LOW LEVEL &AL (FHIE-RF 2 ¥ 0458 )
EER (M 2A Va2 —YHR, #BA—HWER)

27H | S AYVa—YHEMEFEFIEEER 27H~29H
ME "4 PP(NO.DEMMFTE (KARMBERERE)

28H |ME #ix (BAMKDOS v 7 HAIKRUTHE)
ME =7 2 ANEIE (FPS2AY 2 —SIREBHELET)
SWHRA ML —FREBEOT iR

290 | (—FzAMRNLDHBELAEARCONEBICAD SN, HWHEE, #Hg&st
HEREOHRKNEEDLNS)

(3) FRR1445EE (2002 ) # %
4H 1H |EMERG GEN ( LO,LO - AIR 7 ¢ )L %) #Hikig i

ME T/C AIR 7 1 )L ¥ & B&
LO ARTVAPHIVHITy 7HEE 1H~3H

2H |FO HiRATFTAMEHER, LOoUEES 3H~40

3H | MER, BREEAFURES v/ HEs

AR\ T AN, NvFU—Fxvy, BHIK pH 2l (8.5)
Bif ¥ > /SEHM, GEN LO PF & (> 7427 LO {B#)

SHI|LVVHBYBGE, o7y Y e— WA LANTRR

8H IMEHEXAHGHERVOERSBFE (NO.1cyl)

9H |FOPF 7f# - fbk - OIL $i & GE#ZME[E 476h)
FFU KRB AR O U > 7 EE)

10 B | LOPF 73 %, #kk, OIL #E: GEEEMEM 469h)
Gr U T RTEAKH O U > 7 #HE)
Bifik & > /NGF#ll, EMERG'GEN FO 7 ¢ )\ ¥ Fi B 8 i

11 H | 4 BNEH%HER
REFPP AN — )VHBHEECALD - HORHEE. 11 0~1208

12H | AVTL>F—32 3>, ALCFO &ML H
REFARZT7HAD - HOFEESEHEE 12H0~15H

15 B | EWVCEST, nFarvrrorsl




23 H
24 H
25 H
26 H

30 H
5HI1H

9 H
10 H

16 H

17 H
20 H

21 H
22 H
23 H

Fyry—3ar

Ty 7—I)V—Ah, Uxwaly bR 12H~22H
4 BE F#EEY

ME i@ L, ME LO #i#3 (80L)

FEEHE KA N — LA MR - R - BH, YoFT v T

4 BERREEEY
BEHGBERGESHE (A—AH{T) 22H~23 H

E/R # 5 v 7 ,AIR ¥ 0XED
RAEHBREDN S > AHER

4 BEFREEY

4 BNEMFER

4 BEREEY
HABHERR O RE-AHE, EBRNTFv D

Med BOX MY Sy T, BEITV—HFHIEBE.ER ¥y FT7 07T
I T RUVED ER Iy FT T

A BEREBEY ER IvFTvT

=By BAN—EHNL - B8 Em 70— k)

4 BNEHEER, ¥y TRVED

BRI —IVRy SIRE S ERER, WA, BB
FOGEHl, #5w I N2HED

4 BEREBEEY
AARETONEHETAN, Ny F)—Fzv7

WHIK pH FH# (8.5) , BiRY > /NG

EMERG' GEN iE#x, MR 5T 35 & 5 e 1 fEaR

HiEdE, K> — IRy hXRUBD, BRIV YFT 9T

4 BEFBEEY

MBEHEDHMTIN BILER

WEREE D ER-INO-OEEEE (MM LA)
ot h@Eg (7 2@ 8D

e EEMY > 7 BUEND 1 3H~14H

4 BEREEES

R EE L > HEE (NO.3 cyl)

FHEEH % SPEED SWITCH UNIT X /X > 3 %% ¥E fig

Aol GRBA O DHHREBER)

g —E ) EAAEM ER B BRI VFT VT
WBWKY—ERXARSTHRKERBED DR, 2T X5 T b &R
FO FEIASt B EERR, FO A 11kl FO &A% A, FO &H#(
¥ —E > H68) Iy > 7 FEAH  200L

HER T — by NBRUE MR, RER, B

WK —EZXRTEESITS, K — VR y NEEXBD
MET/C 54 hT U —2XR2BEYD,ER AR YFT v T
HoEdx, FHEHIfM SPEED SWITCH UNIT X /S %
MBI B ECEAENEIRAE, 771 Y —ATF—2 a3 JHEKOEE
HAE ST — () kB (FTARZ M F IZOVTHEY)




26 H

27 H

28 H

6H3H

4 H
10 H
11 d

12 H

13 d
14 H
17 H

18 H
24 H

25
7TH1

o o

[
jun|

8 H

PRBERR AT S B (NO.3 cyl), ALCFO REMEE

¥ K% HE | & SPEED SWITCH UNIT R /N A%

T H 4 SPEED SWITCH UNIT #H, E/R 7 L — MRk

LO Fxvr, %R

4 BE¥ANMMEYE 28H~31H

ME FO T v 7 #% (NO.1,3,4 cyl)

ALC HM e AT70NT (BR) £ (HEFK)

TR4ME b 5 > A2 2 —H)673rpm—670rpm X EELE

ME HEHEEFGNO6 cyDiERS REH, ME B hHGtE O AGRE
W4 > /NGt TP AL ELTEERLO Fov o

4 BE¥HNMMEYE 40~7H, T/CHEIERKEBEHAG D 2H)
TFhTLVBIHRER BRET77 U508 - iFw

AR NRBEEBETA N, N T —F v ZFKAH)

WHK pH E#E (8.0) , BitRY > NEH

EMERG'GEN E#x, EMERG' BOX (MifZBEBHF = v 7)
BEHKBRESH 7y > Fzyv 7BERAGAY A Y EFHE

ME T/C « /i/)NF - # Xv» hi i ¥, NO.1 AIR COMP' OIL ##
GEN WH K THY —EHM#HE

FO*LO A5 wPH¥I0MBATw I 7 M(WASTE OIL TK )
FO A L —FRBREF, Y—ERY >V, I ATy —HK2T)
E/R AOKRT U -2 KUEEERED

FORELY > 7 1 2KL WA, KFrALVEITHERTLELTHEXT
AIR CONAIR 7 4 WA R, LO Frwvy, #AETFz v
MEEFE (a2  EE) , SARNT V=239 FT T
4ABNZHNMMEY 1 8H~21H,SGM MOTOR & ix

AIR COMP' OIL #1#, ME WX EH] D

Bi#R4 > /% OIL HR&EWY (6 |; MEATERTDELDID)
CSWHR T AN—HARKRENELED, FoFTv 7

4 BN ANfRMEY 25H~28H

FO FAGIEIE/ER, FO A A 31kl FO RmAK A, FO & #
FHER-NVEBITAAy FEMAREE, PF EATF—2 (LORFE
Fyl—-L>PHFIVIEH

R/G FLO NA T ¥aAd by F 2 0E
GSHKRUTABL—IHEHE 2H~3H, BB HEFA— I AB (SHOYO)
HAE S — (Bk) K (GSRUTAHT—IVEED)

NO.2 GEN FW /N 7 H#RE1 1D BT, Bk > /XN EH#l

AIwIH 7 «RIGTFTENTY T T M(WASTE OIL TK )
BELXRFHBERINE, FO Iy /#H%E

TR2(ME b5 AT a—H)EELUHBEEEE(16—32)
AART NEET A, BilRSY >/ G HI, BHK pHEHE (8.5)
Ny 5 U —F v (LAN FiK#if) ., EMERG'GEN g
BHHY 0 >F AR

NO.2GENFW NA TIREIEDKRULGS K TN BD




9 H

10 H

11 H
12 d
16 H
17 H
18 H
19 H

20 8
23 H

24 H

29 H

30 H

31 H

8H 1H

9 H

19 H

20 H

ME S 2 AV a—HEHEMER Y= a2 7 IIER, E/R kR
FO BEL%¥>7 3 0KL #A

S'IBSW R T HN—KRENDOED/Ny FHEF

SW RA ML —FFHHEWRE (AL —F K

NO.1GENFO 71— RA 7 AOFKNER

E#E—F A MNEULRER, BXOYYFT T

MBI E 9 —E (NO.2 cyl)

CSW RO 7 ROER S —FzAMNIAUEXR Y FT v

ME & 8#i#z, 5—40H CPU Nw 77 v 7HEIWHFEE (NO.1, 2)
e k& > 27 B END

MEEAKNH LO AL —F%vFT7vT

ME ¥ ¥ —Hhy 7 ZAN—HREHhEE

AIR COMP' OIL ##, BBKEERINF = v o

ER FH-BX>HFYyF7vT 18H~19H
WARKNXATEDFR—NVER (FT22) (BRGERB-EKHHAZR
EMERG'GENFO # > 7B LFHRNEH, Y9 FT7 v 7
WOHMHE - (&H)

WARKNA 7 (EEKBHAB-BRKEHE) E2FR-IVEH
(REEDOLREDODINA THFH)

WKISA TX B8O, NO.1AIR CON R L Uik &R

LO Fxv/7,ER Rk

LO Ew FUTHZ I L FRNER

1 BNZKHNMMMEY 25H~26H

I BN¥NMESE 27H~28H

FO &Hl

RFAMMEAEBEFERBE NS AT a—HEHR (FELEH)
(Ea—XBEBEIA 3A-SACEH)

FO FA Azt Z/ERR, FO f£iA A 11 KL, FO iRMmM#F A, FO g H
O— RN EBEREBEE (A-h24%), FyrlL—a>t2 MNEFE
AIR COMP' OIL #i &, # Xy + lHF  FOU—2 5 >0 «OIL Fxz v 7
ENTYT 7 MAT v Y TK—>WASTE TK)

ME T/C + AIR CON AIR 7 4 )L ¥ R &

MECSW ROTHIN—-T S TEE - HiE

WhoTlHidE 1 H~8H

R/IG FENLZ T 7k (WASTE ¥ > 7 ~\)

NO.2 AIRCON FL IUNVIEEMEH, wHAK pH GH#Hl (8.5)

Ny F 1) —F v (LAN FI## 75) , AIR COMP' OIL #1%f
ARNHF 2 NBH 5 A b, EMERG'GEN #i#x

ME # — = > %, GEN jli i@ L E#x

B5ig % > /NEHEL FO &H 31

R dh S OIL X #&, AIR CON AIR 7 1 )V % ## iR

iR NNV TR - BEROEHZI O PZTUYT AT L)
AT A NZIBEFGHE GEPURES) |, FO f&:A S B & 1E

FO A A 18kl FO HMAIHZ A, FO aﬂEIJ,Gs AN T7HEED N




R — 7 IIVEE, FO PaAa1 >Ny F L (EH

YV ZX - /HERKRLIEGRM (Ry 7 TETFHRN)

21 H [ENZVESIT 8001, MELO ## 1001, LO Fxv 7, SRITFv sy
22H |YY—Z2r7—)L 22H~23H

26 H | Y —tE3IJF—

FO AL —F B (PS> ZX 77 —PPAM,PF AO, H—EXF¥L 7 H
N, ME-GEN R &3 A 0)

27TH |FEEY 7 FO #§A 30 KL, NO.1 AIR COMP' OIL ¥i %, E/R R

ECC i 7 7 VB, FO V=252 Frvr, Wik

28 H | A& 28HB~31H

RIG ENY TN (DA FAI F20AN)

SHASH |77 NS NHEAT AN, BiRSY > NEH, BHK pH EHI(7.5)
Ny T —Fxyw 7)), BRRAY 0 > F L8

EMERG'GEN ##z, O > 7 - ANy F 8B M

40 |ME EBIARAEER (REEFER TSy 08l EEbN3)
NO.1 AIR COMP' OIL #1 ¥, AIR CON AIR 7 4 V¥ f#BR, "V A v MMEH

SH | Ry 7% (F&ENAT, BEbERER

6H |AIRCONSW R T AN —)b X ¥ % 7 N

OB | R—IVBIEXERAL (Fy VEBBEEZEERO=D) , FO 31

108 | FyZ6HfE (W)Y X/ HEKRKRTYE, SAEL18HFET
T/C # IR A (3205 6 B)

20H | R—IVBEE, 751K+ — IV TFHEE, ME #l8 - 70 2FE

WHK pH FHHIB.S),ME 754K - VBT LAWMBTE GOl EH)
HREIY - AT T U BER, FO I, LO 4 T (ME-GEN-R/G- CPP)
24 A |FO MIAFHEIFEIERR, FO BHA A 15k1, FO HMAE A, FO ZHH

ME GHEsRIRB) LD EAT, ME 7 S 43R — VBRI A Sk - iR

Fry L —EHBEIARTE (/v 2)

2o H | hEETY - AR T I CBMMAEEM™ ER T — P2 F &
BHHEEHEBR Ty N, KR TOTSLICEAEBHEOED GENEi
2600 (7S L HE 26H~27H, MOTOR &#x (LB 7 8)
FONREEIERR - RHE CEHIOIPZTUSHTIRAFTL)

30 H |GENCFW R T AIR t(kE2 v ZRN - TS5 VIl

NO2GENFO MHE KR TH LO 512 RN - /5y F > e

GEN FO PR 7 - LO #Hi#

GEN #E#x (BN OIL ¥ ¥ F ) EB #E28
REFRZT AN = NVRUOAL ORTEHE (FryEF—2 3 2)

LOA1H |MRY ONEEE CSHI P27 YT AF0)

NO.4AIR CON RL UHR&EMmER, 243212 hHE

AIR COMP' OIL #i# KX OIL ¥ — P H#

GEN B X WX GEN T/C AIR 7 4 )L & B

2H|AART XEBT A b, BiRS > /8N EH#

WHIK pH GHHl (8.5) , N F U —F v 7 ()

EMERG'GEN j##; - [f] AIR 7 ¢ V& ¥, BHHEERT 14 ~F— REf
hREZ KN T T 5 2 N —




3 H

4 H

70

8 H

15 H

21 H

22 H

23 H

24 H

25
28

o

29 H

11A5H

11 H

13 H
14 H

T-X—-bFUg4 CFREICEAKEMEE 2H~3H

ER AN F7v 7 2H~3H

ME fi#F v Ry 7 ZHMAAARI FEX ORI, KRNEDEX
L IR S R R AR L D

GEN 75 v 27 7% k5 Z b, EMERG'GEN AUTO START 5 X k
ECC £l CRT ZRABRDEZD FHERE, FW 7 -5 X2 %D
IMBHNEIT AT AR DREE (Fy Z7EEHRI )

OIL F¥x v 7 ,NO.1 GEN X% D

4BT MM*EH 8H~110

ME f &£ JjEH#l, ECC Al CRT ZRARDEDED AL
4BP MMAEY 15H~18H

ECC A fll CRT F1{#B %, ALC WEASET F8IC TR E4ICLHE
ME S FNE, ¥y b7 UT SO AH#EK, 7520 5K

ME NO.1cyl ¥ Xy M AN—T LNy F 2 #i &

GEN " FIWE, ¥Ry Ny YT 5> 2%

FO EH#ll, FO mmMA A (NO.2(S) 1.3 1,(P)0.81)

GEN 75 > HMKER U OIL A L — Tk

ME-GEN FHMEH AR TEF T AR (ME F v 7HE 2 M)
FO FEIAGHE ZEERK, FO A H 17 k1, FO 2y

GEN mEJEEHI, GEN T i #Rm Lk O EE > 2 ~

GEN FH"EHAEHNFT AN (Fv THE4E)

GEN 14 hJJ—=2X2%B0D, AIRCOMP EAY v F7 v 7
EREERKBY v FT7 v T

GEN S MU —2XROBO, ERBERY YFT v T

2N <CPPALZy bIARFTY -2 XKD

H#E M (LO F = v~ ME-GENLO ##)

IBKMMEH 29H~11H1H

ME FO INLET PRESS E# ¥4 FOPP M (E2Hh b0 EBiHREIR)
ME W55 - B PP B (Z7 5 >0 NO3 cyl £ EDMEIEL, 87 N
YFOREFEICISEEANZ), ME BEE S, ME 5 v 7 R
EHERER - AL -RAM v F21oy NEEK KD L

ME FAEMEEFTA N (EHEREF Y 7 HE)

ME "84t PP 3R, HIB(T 5> 2% « NLIL - FURY FHi#)

ME faRBEERTRNELED

THEREE - AE—-RAAM vy Faizy NERMTE %S
NO2GENFW 7 —=J L XN)LF —JRNER, GEN X HD

e E5 227 FO #YA 32kl, NO.1 GEN BHER D X% D

ME - GENH#E L, FHBEHER - At —-RF214 vy Fa1-y BB ER
NO.1-2GEN X% 7H~12H

SBNEH*HER

TRV ATFALIT— D (b B )
ATTVTHMELIZ Yy M7 —5 X%

BOREGZ2YEH &

AANET L NBEBT AN, BAK pHEHHIGB.0), NyvF U —F1vh




18 H

19 H
20 H

21 H
23 H
2o H
26 H

27 H
28 H
29 H
124 2H

6 H
9 H

10 H

— =
DN
s

16 H

17 H

18 H
19 H
20 H
24 H

ZFT7Y I MEIZy N —F - REKBAER PP X2BD
MEFO 7—Z4% PP BEFRUNIHE - #HikF7 A b
i¥E 4 > /NEH#l, FO A b L —F kK (ME-GEN st ALO, Hy—EX S >
pHO,MEAO,PF A, 52X T 77— PP AN)

ME 75 vFHRy 7 AKEEWD

3 BNEAFER

ME B Er Ry 7 A LO WNBlH - 773 v F Ry 7 ARERD

ME 75 1K1 — L% & L, NO.1 GEN BZ A@lih NN—miRNh /Ny F >
FUNER (ZHER2H8RM, 77F - FHEHAR)

ME 7IA4KA = XEBO MERIH - 77y FRy 7 AHERD

ME B - 75w FRy 7 AXEYD 21H~25H
MmEHHmBELE (77 /F—2 % )

3 BNEFPFERRE

ME 74K —)VEUKRERD, ME G2 %D

FERESB AN TE > R— )V ER

ME+ 751K —)LEBKRERY, BREHFH KT TE > R—)IVER
ME R>%0D 28H~12H6H

FHELSKN (F—~¥0H CPU EBHAR)

3 BNEF¥FER

ME HNFH%E (EAH 500rpm MEERALREOZONFTOTSY
kB 1 B, Bikl)

NO.1 GEN PRIM PP X% D

3SBNER¥HER

LOKIRFO RS> Z7 7% —PP-NO.1GENPRIMPP EEERHED
GS BT S/IBLOPP XU¥UO NO2GEN 7352 AN—NyFUHE
AN BB T X b, EMERG'GEN &#x

LHK pH FHH (8.0) , NuFU—Fzvl

Bite 4 > /3 3H#l, S/B SW PP KT AIR COMP' X2 %&BD

NO.1 GEN > hO— VSRV KT AIR COMP' X2 %] D

B KB PP KRN CPPPPARERD

3BNEH¥PER

AIR COMP', CPPP'P HN—Hiff, BRI FT v 7T

GS PP BEBF UM T A MET

B S A E (GS PP 2 & B RK)

ME #Rw NHEFRBELRARHER NV T —ERIDBIH)

ME MZETF AN a HRBRELIED, EX2Y¥9FT v 7
ECC-& /1 = &bk

VEESHEFoy 7, EESRR

ME + GEN #—=>% (@ L)

EHY—F Tz ANALER Y FT VT

NO.IGEN T2V URy REERDARD

NO.1GEN T2 Y >Ry RXR>&U, & PP 8RANVED

R E

2y Fa—TEES—IME (5.0kg/em?) , ENEHFT X b




23 d
24 H
27 H
28 O

30 H

31 H

2H3H

4 d

7H

10 H
12

13 H
14 H
17 H
19 H
20 H
24 H
2o H

AH 2 F a—TkHE— I HEZRG 18kg/cm’)

RAARSYNBET AN, BHK pH FHI(8.5), BFiRSY > /NG H
Ny F)—FxzvZ7@LANH 31)

ELEBNTER 7TH~8H

i E#x, ME LO #i#3(50 1), EMERG'GEN ##x

vy M (JEASF 500rpm B ] 5 R K E O 72 8 H N T GAIN 3 )
FO-LO PF /R, B, HH& O U > VHBHECGEEKK R LO:485h,FO:489H)
@K ZIVFOY U, LOPFE SBER, K&/ XVFHE )
NIVTNBRILAX>®BD 10H~2008

NO2GEN T> VRN y RHERDAXHED
FO-LOPF'A S v ¥+ 7k (WASTE OIL TK N\) , PER & D
REF'PP- MET/C XD

E

E/R AOKRANXZEBD

Bl amas—JBDEZ, BRI FT v

REE (MEBIHNERHERERREED)

ME O3> RhO—JVA¥ > ENAE—RAALyFLZy b RPM AN HE
PP BEXCEBRD, ER ARy FT7vT7 23H~20H

FO Et#l, FO #& & 3 & 1 hk

ot 8 Y fis

fimEYE (KRFYTKF) 28H~29H

ME,GEN &% /& /1 51 #l

FO #iAH 13kl, FO #Hm&FH% A, FO &t #H

ME "S5 TS NO.6cyl 8Ny F o1 ARRICTEBZRERT)
ME FHEHFBRE, TANM ZNFy THE), BRI IREHE
Ty 2RIV NBEARR - £, AIR CON 7 4 )V % fi b

25y TPHLT RIGFENI YT NOIZANTAINT T N)
ABRLHFINHEET X, EMERG' GEN i, % HK pH 81 (8.0)
iR > NEHl, NwFU—Fzwd, V=050 FxzvD

E/R IR /K - B %D, NO.1 GEN £ (BEBHAEBRMBOLZD)
WS ERNE 4H~60H

ME e T v 7 %

V=252 0F vy, EERBEMER, FLOOD LIGHT (L10) 7 — AHE
Z—TFTRAST—ZAWMY (HIAKEEFXDIRKI)

oY /IEERE, FTHEZ OIL &

ME NO.2 cyl EHAIRE, THEHFTA S (Fy THE2E)

SN F FEME, EREBEKT RO

ME NO.2 cyl EH FIE - Hikx

A—T7RA TKRKRNERE, EIH, A b

Y —FRATEHRAKNATE RN, N THE

E/R BE(R)R®BEO 1 9H~240H

HoEE (REOEDREER)

NO.2 AIR CON il {if. 3 37 %% ]




L

10 H

11 H

12 H

13 H

14 d

SBNZANMMEY 25\8~268
MMDR@E(@%%%7%H,&>N&§%&M%(wmmﬁ%
3SBNZNMMES 27H0~28H

T/IC AOHERIRESHH ., GSPP EBEB/ERS > 2 ~

FO Et#l, FO ImmAHLB A (2L)
H)%ﬁ&l&hFO%M,Xﬁ&yﬁymﬁ%%xbjmmmﬁmqﬁﬁ
Ny FU—Fxyl, WHK pH 38l (8.5 , BHESY > /N2HH
Frylbhy b7L—MAE 2 —THEHWUA), ER R '
2BNZRNMMEY 4H~5H

2BNZHNRMEY 6 H~7H
ME?7V993>%M,95?7%&,&NvF9U75>2%%
NO.1, 2 GEN M AFIWE, 4Ry N7 TS5 2R/

NO.1, 2GEN 75> U8, 7LV 7 > a2 a#

GENLO X ML —F R

GEN THMEHFHER, FA N, Fv 7HEGT £)

NO.1 AIR COMP' 7 > O — &% 2 1 v F f &

% ¥ &z, EMER' GEN AUTO START

GEN 759w 27752+ (EEKE NO.1:-18 sec, NO.2:17 sec)
FrlAy M7 —bAEa— RIS HERET &8
A—=THRA S5V — 2RO 12H~13H

Ke -5 > 27 FO #A 28kl, AIR CON AIR 7 1 )L ¥ & &

GEN ®EE /N> FEAE, LO 4+ #7 (ME - GEN - CPP - R/G)
TV va EMEEER

GEN AIR 7 4 )L ¥ KR TX T/C AIR 7 4 )V ¥ & &

MET/CAIR 7 1 JL Z & FR, AIR COMP'Y > O — ¥ H43# - # 10
Ny FORX O DHERERE

E/R BEKEE XD 1 7TH~24H
?wﬁmﬁ(Pumongﬁ-%ﬁl:vbmcmwﬁﬁ(%%%ﬁ)
I AR A 7. (200 1), EMER' GEN o JL /S > i I8 4% fi

i o i

LO FxwZ,ME ¥ > 7% > ##G501)

ATV IE DT MWASTEOILTK N), S M) —2 8w F7 v T
EME 25H~28H

ME T/C 2 1-Be I GH I3 2 53 #)

NO.IGEN 7 Z 2O AN=1yF> LO BOOEDHE( #K)

ME O—-45YL>3—% OIL > — )V EHETEMMH EBHEER

3. BEMSIE (LEICLBZ3TERE)

(1) 8t =
THHEBZBU TEBINZBES TEIIRAR), DOEBVTHS.

TR 1 EERREO MBS EICIEE S0, BILACTRBHRE LSO
ﬁ?ﬂﬁﬂf’aﬁ@ﬁﬁlﬂﬁ\B 21 H’E’ﬁiﬁ?%lﬂ?ﬁxg 39 ﬁEﬁi@TéEifl:%l@Eﬁ




MREZTOEBOREND o7, BN TRRERDSD2EHEORTIFH 2B @ L
Tk 13 FEFEIZERE (MO REDZD) 22352 &&0LE. AETHIZ, N
WG (BK) %L, PRI E TEREINA. TEREBEREB0ERS
N, MEDBWORSERMEINEZ. RELHELTRETDODNIDBODIED, BED
Wﬁﬁfﬁ&%®%ﬁ%t$ﬁ§%iﬁ§<%B*L%ftﬁﬁﬂé:a‘éé. A TIIEEEOETED
EEIBEROESVASS, BRECROMTCHFE-> THETENLLS AL I T
BUFENMW. 2L, BECIHZ> THEDORELE 2m/sec LA FEEH@E L, Hpg
ZERBVEEONEOREL BRI EIZXIORBIZIIA SN, #HBXNWTWS
MEEZRALLZENEWL, RECHEL TREANMAE<S R0, REWTHEZE
HMENMRBINTVDIEITHS. 5B VREBWARHICDOW IR Lk
UTFTHEHINAZENEEL W,

COHEEIIBTI2ARTHEUNODR L LA THET OB TH -7,

Tk 14 FEE, RETEFRILBR<SAAETENERI N, 7\%%12%&1 (%)
/YA - VWHENELL, ALKKR IE THAEZSEBYIERICERE 1.
RMETER S, BEELHKTAIHEER DR BEREN LI FELLZOT, BEDE
BEREBEOME, RERFAHEORAER R 7R - ARBIVESHEO H
NFEBTDIZRA - TORBREEZOBBICESWITERL 7. SES 5 &
MEMKREOEEDHBENM RO EREI N,

Z@@fﬁwﬁffﬁE@ﬁ%KjLl"CCHﬁﬁfﬁf&<I%ﬁ”&‘f;@a?’:lt%ﬁéU, %
2R, I2HEEBICBXREZRAEIDDBDODORBE D> CTEBTE.

ARTHUNOBEEC LB THIIONS >, MMETLEMNEEBY, BEHE
REOFHBICLD TEERERERICRONZI LD TNy —D ¥ 1 7[’@%Li)\fmﬁﬁ0)
FREICEL TWA LI THRMAES.

(2) FRI13EETE
8A 1H WS RKR (HET> o7y L) .

B1FEPEBRA THENS (01.9.13~9.27 NEBHEMTETE 8% %M. &)

I. PRERERVUNBRERER (FHEIROHER -T23D)

o. F#p8
TN, BR, EREEH. 6yl
TRESEFEGE.
REIT 12 A, HELRF 12 4, BEF 6 4.
. REFBEE, EHFE. 6 4.
4. EARNHKREHLDM, R, FFRBEIH. 6cyl
EXARESHFOD. YO TEHE.
SAFREL LR, FfR, FHEBEHE. 3cyl(NO.1 - 2 - 3).
KREIIB 5 R B %A
. HEEBOM, B, HN%EIR.  6cyl
. EEZ(E, F) B, BRE, ‘ﬁ:ﬂlfﬁ?ﬁla 7H.
. @A HE (IHI-BBC VTR251) /3%, e, SFHIBEIH. BioHe1 4.
TREBBERER S THO®, (aﬁfﬁfﬁla. :

[

Lo

w

(V3]

NoRNe o B e




D EEsR T (8 26 m3/hx d 6k) .
2 BEMEHRRS T (EHE 8641/hxd 4k).
& WAKRT (% 45 m3/hXt 25M) .
@ FrmEEmA ST (boa4 R 168 I/hxd 2.2k) .
10. 75 >0F 7023 2 EH. 3ME.
11. B EER Y 7HMm, whiEr.
HMEMAR> Y (F#HE 14m3/hx d 21k) 2H.
12. A5 A MEZW, BRF, sHHIZEH.
13. ¥EHRI WS —F v 7 Hifr.

m. #M*%
L. s EhsZB b, WSREBEE. MR, 2 4.
2. 70N T E R A
3. MEERVE. 48 1 K.

V. TH#EHPY 24

U T AN, R, EREEH. 12 cyvl.

. FRLEFII™ER.

WMRFF 244, PFRIF 24K, BER 12K, 1> —FH 12 K.
EANHREHLUSM, B, FFRIBEIR.

EAREHFTD. UTHEE. 12 eyl

4. TATHREH UM, ER, sHEBEIR. 12 cyl

KRBT A YNTHERE, BSSRB®RA. TRFHMIIBERE. 2H.
C EEESM, ER, GTHIBER. 12 eyl

6. E®iz(lL, ) BK, &, FHBEHE. 14 8.
B, W, GHEIZEN. BiSHE 2486.

. FEEEHKN T oM, HREEH. i Hme.

L EEWmA ST (EE 12 m3/h X 70m) .

2 WEAKRKRCT (#%EF 2mi/hx18m) .

B WgKAR T (#®E 19.4m3/hxX12m) .

9. VS0 F TV a  EE. 3.

10 FEHE T —-F V.

—

Lo

W

j 9|

oL~

V. #isR

1. BilRr @M, WM, ABR%BEIH. 84.
B, BROS S R VR BB .
. HREE R ENZ MR, HIH.
T T RIAX2.
2 U4 FX2.
O IRRCHE MR, ER, ABRKBREIR.
4. NT, AF¥—~2 25 AYEBUYE. 2 4.
5. FELIEHKE (25.2m3/h X 30atg) 2B,
L EAMIREH UM, B, srEBER. U V.
2 KEFRF, SERHE.

3 RL2ARy hEHS. 25,

o

w




D FEBAT—Frv.
6. FTaeh > 70, Eiwm, SBEEHR.
D FEHEWAEAKER ST (% 60mi/hXt20m) 18H. AW —JLHFE.
2 FHEEFHEHBEAKRS 7 (@B% 45m3/hxXt 26m) 1B AN — )L &k,
3 EHETmEMEEMA ST (FEE 25m3/hXx5.5atg) 15H.
@ BEEETHEEEEER T (#E 9m?/h X 20.5atg) 1 H.
B G.S.&BILGE 7R > 7 (# % 30/60m3*/hxXt40/20m) 1 H. AN — )L HiE.
©® BMEBERST (FHFE 3m?/hX2atg) 15.
D ENTRIT (EXB20.5m3/hxt25m) 1%,
8 ATFwIARLT (XAZ7Ya2—-3m*/hXt2m) 1 5.
7. TEHWHABMEK, R, ABRBEEBH@~WKET A, REEPHFE).
(1 FHEEWE S AR 12.1 m? 15,
2 EHEKBHE 15.0 m* 1AH.
3 FHEEKWHE 61.6 m2 1 5.
4 REEE TS e 2R 3.5 m? 18.
& FEBHET B A2 2.8 m? 28.
& JEEHEEKEHH S 3.4 m? 2B.
T C.P.P.7 ¥ H 28 0.2 m? 15&.
8 PR E IS R IS 1.5 m? 1.
Q) HP BB A TR N T s HI 25 3.0 m? 2H.
W RS HR ALS 2.0 m? 2H.
D ZE M H A S 4 5.
VI. ESS
1. EXBERVEXBRGEKAEE. i 3 MiRd.
2. HEb®mME Uz BT,
3. 0-RUIwHy FYa—-LHE.
VI. Dt
1. MEFTHK, Hiw, BEERERE. 13H. MERMH/ Y F 5.
2. Ry RRw IR, O-XRy 7 AMK, BREER (HEBH%H) .
3. ENCENV YK, BREEIH. 1 &,
4. ZEIFEBR, 85T, BisENA > NEAfA, HREEIR.200IX 2
RIIBER, T2HRIIEHHE.
5. MUFEDMEN LEBEMEFE. 84, EMERIAEIH.
6. MEBETN-RVI/7BMONLGEEDRTE.
7. PRI UK, ER%ER.
U EEmy Ty .
2 BEEY N UTE .
3 BEY-ERF>.
@ ENTEY.
5 TxARFAINE .
© BEWMATyTyYy.
T MBMmATyTyY .
8. FHEHIXRNY NHAR, Yyiaovw B, —wus )l AvF. 6cyl




13.
14.
15.
16.
17.
18.
19.
20.

9. EMBIEE RS DM EERNE. 10mm BEE. 6cyl.
10.
11.
12.

FBEKE X e,

ELNZSTzIRUEY > by TiER.

WARINT THEBE. A v FHiT.

AZFa—THHAKAD 25AX 1m.
FREHBKRKAONLTINERY THOET 24 65AX 4m.
BEMGHKRKRTAONLTAS5HONILTET 25AX 5m.
FEBEABAKRY T K75 X 11&.

G.SHZ TN THE 100AX 2 m.

[l ) e AR . 20AX 4m.

EalT7 74 Vv —KAREFRSE (GYHAML -, 6M) 15AX30m.
BART SENLUINT TEEERYE.
ZERBEHREEREOMNE TE). %580,
BAOFIHBNERE 7 » o RT7 Y > TEHE.

FHE, REHEMEMEE. Elare e,

PREFOH ATy b, NoF 8, BIECED DS T RTEHE.
OB T 3 WE .

W=7 L - Mgk,

(3) EFH 14 5ETE

~3 U1 s w
J0 g0 an Jn
ol [N N (]

I8

—_
w

Lo
m I

— S

48 RBEGBRENO.L2MEBRRE, SR (157w 2) .

S5H MEaXhO—IWNRI, RIS AT a—HRMEBETHES 1 N\Y).
2H RENGHRERGSTHE 48 (145w 2) 22H~23H.
8H ALC 5 (HWEATDOXT) .

2H WEANEER WEZ>Co7Y ).

9H HEIRETAHEBERN S A Y EM (E+-E8) .

008 AT XMEHER GEtREE) .

9H F—4DOH,CPU EHAREH (FKHEK) .

8H F—4%D04 CPUNO.DEBRUVEE L= v MDC 24V) &

(FFRER) .

SAERTHENA (029.11~9.18 472 - tY/HE AR T HY B BiE)

I. X#P
1. B2RBEYE. 6. F|EBIEH 175kg/cme.
2. ANFHE, ABBEH. 1 E.
3. EHEHEMAR THM, BEREERGESZ, 7y o HiE.
4. BRESME, WER, G, BHIR. B2, SEY U AHE. 1S,
S. TVFITNAY T L HMERETARE. 12 M.
6. 752057V a Et@. 3M.
0. W%
1. #EXESSOTEE. 48] 1 3.




m. FREHE 2 2.
1. %HT/7 BEEER T, ANTOH. HERE2H.
FUXRXUNNVT, 75327+, NVIVHE.
2. THEHA T oM, HHEEER. B HE.
T MEmAR> 7 (EHE 12m3/hX70m) .
2 BAKRT (% 45 m3/hxt 26m) .
3 WARZT  (#E 194 mPx12m).
3. V500 F 7V a rEE. 3.

V. kERRESR
1. U AN, oM, EmEEIH. 3cyl
2. EAPCHHBLULSMRE, BRKER. U U7HE. 3cvl
3. BEESFTA . 3cvl.
4. D50 EAZIVEE. 4 #.
5. HANFFZ K
V. s

1. REBWZ, A1V THERUTY -IFIVESAR. 2 5.

2. BilkXFERE (SRR 2, Wk, R, ABRRBRHEH. 84&5.

O MR, mmﬁm&oﬁ%&@

2 TUFaL—F 0, A%, dREER. 28.

3 EEEERA SRS mICHE

A T A4II T LA NEER.

B A AIVERE, BEBRON.

3. ND, AV -V ATAY MR, A%, #IH (GrEEsERE) . 2 &,
BHUIE. OILL AR - KRUORTY > 7 HE.

4., F@HIBMKR, EHF, ABRBEHR OKEFA N, REEHFTE) .

D FHEEEmG RS 12.1 m? 1 5.
2 EHE KW AL 15.0 m? 15.
3 EHREJNAR 61.6 m? 16.
@ WIEHEEE S A 3.5 m? 1A.
B FEEHEMWEMme HILE 2.8 m? 2 H.
6 FEBHEEKGHS 3.4 m? 2 8.
T C.P.P.#E MM AL 0.2 m? 15.
® PREBEMEMmGEALS 1.5 m? 15.
9 W R B ARTE HS e HLER 3.0 m? 2.
A FRACHE IS R H RS 2.0 m* 2H.
W ZEFm Algs 445.

VI. BRE
1. FY b1 L2V AEREE.

VI. €01t

1. MEFPHM, Hw, EEegER. 13 M.
2. WBEEYMEN L REEREBERE. 8.



3. MEEH-RUIVROALGREFRERNLFTE.

4. TR VN, BREEH.

1 ety bUTIT.

2 BEY-EXFT.

3 EINZCHE .

4 Tz ARFANET .

5 BMEMATVIHY .

6 MHEmASYIY .

5. NATHEMSS A v F).

N A¥>Fa-THBHKAO 25AX 1 m.

@ REBEHBEBAADNIINT~EARNTAD 60A X 3m, 60A X 2m.
B BERHWBAKRTAQNIL T ~#KR> T AN 25AX 1m.

D BERWAKR>TTHO~THE (EES) 25A X 3m.
5 BHuEKIST T 80AX 10m, 40AX 10m.

6. WKR, ENCRYILFHEK, ER, BEE®REH. 33 4.
7. NO. 1 EHERL N EUTRL N THE:.

8. HBEH LU FAN—RETHESEWKE.

9. AT Ly —FL KRy hEIB. 28H.

10. kH A — )Ry b LRIVY — PHEAT. L=400mm.
11. BEBEBAAXRCTONETE. 286,

12. REA@EREFEBME.

13. EBhH#EEREET v NFTE.

14. ECCHh 71 bA — FEff. L=1000mm, H=600mm.
15. EVSOINROY 7 by TiER.

16. HBEFROHA Iy b, Ny FH, BIEEHE.
17. |EE 3 HEEH.

18. BB =K.



F2E

& 86







F1ff WBME
EBHRARBI, Y~ EHHE () \MMIBERWBREINBERKEREEPOERT
FIRIEKZE~FEESH, EEEREBIERBL TV,

B2 FEBRUTEER

1. ¥ EH

£ £

£ &
B
&
wh
FHERE (ERK)
N
(REBEERK)
(& #0)
e R
E B
"'

2. TEE®
1) FH#HE8

2) EEH®

1) EY AT L

14.96m

4.16m

13.20m

2.02m

13.0 kb~
285PS . 2900rpm

19.0kt
13.0kt
1,000L X 2
FEMHE 34
JCITRE in 18

ZToM 214

KAV A 7 LVEF6KET «—EE
BKXH 7 350ps.3,000rpm

4% AL I2VF 44—

15kVA

D R =2 78R @ Ty A aa R

@ EHin 7 @ v—4&— (#i5 ARPA)
® GPS ® msC

@ 77— TFTATayF—

8 B 5 (B E R @ FEMES

RS IRE @ R ra R E E




E38 EMRR
1. FR13EEEBKR

A EHLE E RRE (RHEER )

4 | BB LD (BEEY) 1 #4154
e (e x A=) 1 HE 14, Fof14, HEEL1 0%
HEE
5 | BMICE L (BEET) 7 ¥4 1354%
6 | MMICHE Ly (BEEE) 9 #4416 3%
7| BRICERE LD (BEEE 3 45 5%
HEE - 2
8 | HEH 1
9 | RE®ER 2
10 | AEFEH 1
H 18 [B] 41 1
HEE
11| EHEE (BEEE) 4 T. A6%, ¥4£49%
T3 g— 1 HE3I4A, BHE14, 464
12 | EEE (BREER) 3 T. A6%, F4£50%
HiEE 1
1 | E5 - 88 1 RE14, E£24
2 | EBg -#3 1 HE1%4, ¥£34%
REd 2
3 | HE# 2
F R B E 47 8] BHE, BE 21 %4
¥ 28 [[] P4, H4 478 4
E&, HE 2 ] T. A 12 &
& 1 [&] Z D 1 %
Z Dh 16 =]




2. FRh14a5EZHHER
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Active Use of Ship-Handling Simulator in KUMM
Professor Dr. Kinzo Inoue (Kobe University of Mercantile Marine)

Points at Issue

sitnulatol- oriented training

A ship-handling simulator has been used as a tool to simulate real ships for training purposes,
and simulator-oriented traiming is already practiced globally. However, a current problem in
training using a ship-handling simulator is how to judge quantitatively and objectively the skill
progress of trainees in collision avoidance manoeuwes without depending on an instructor's
experience and subjectivity. This is one of the issues to be solved for the further expansion of
simulator-oriented training.

risk assessment

Regarding port and waterway design, ship-handling simulators are recognized as powerful
assessment tools, and are actively used for assessing marine traffic and ship handling. However,
it is an undeniable fact that risk evaluations are dependent on subjectivity, as the yardstick is
imperfect for objective evaluations of experimental results. The evaluation index should be
developed as an unbiased yardstick for quantitatively determining the ship-handling difficulty
imposed on a mariner due to geographical restrictions and traffic congestion, for scientifically
investigating the process of overcoming risks of collision and stranding when the experiment is
executed using a ship-handling simulator, and for objectively verifying the effectiveness of
safety countermeasures.

current activities

If these points at issue are overcome, it is expected that ship-handling simulators will be
actively used not only for training but also for a wider range of applications in research field.
From these points of view, at the Kobe University of Mercantile Marine, efforts to upgrade
simulator equipment to meet the demands stated above are underway, and researeh activities
have been canied out to overoome these issues. Here we introduce a specially developed real-
time assessment monitoring display system linked to a simulator, which reflects the research
results.

Ship-handling Simulator in KUMM

profile
A ship-handling simulator is a unit that provides a real-time simulation of ship handling. Visual

images of the external world that can be seen from the ship are projected on a screen. A mariner
handles his ship while viewing these visual images. Using computers, various stratagems are
adopted to generate realistic visual scenery on a screen, to compute ship movements, to operate
instruments on the bridge, and to generate environmental sounds.

The marine traffic and ship-handling laboratory has conducted research on ship-handling
simulators since the early days of simulation technology, We have had a nocturnal ship-




handling simulator with a horizontal view angle of 90 degrees ever since 1986. However, this
facility was disabled due to the Great Hanshin-Awaji Earthquake, which occurred on January
17, 1995. A year later, a new ship-handling simulator was introduced during recovery from the
earthquake.

The new machine was installed in a dedicated simulator facility 12m(L)X 12m(W) X Tm(H).
The exterior of this facility is shaped like a dome. The interior of the simulator dome consists
of a screen section with a ground floor and a first floor stairwell and a bridge section in a two-
floor construction with the simulator control station stacked on a bridge mockup 8.5m(L) X
3.5m(W) X 2.5m(H) on the ground floor. The projection system is a 4-channel front projection
system projecting horizontal 200 degrees and vertical 32 degrees field of view on a 5 m radius
continuous cylindrical screen.

Fig.1 is an exterior view of the dome-shaped simulator facility installed on the roof of the Sea
Training Centre.

{Fig.1 simulator dome))

Fig. 2 is a floor plan of the simulator facility. Fig.2 (a) shows the ground-floor bridge section.
Fig.2 (b) shows the first-floor simulator control station section, and Fig.2 (c) is a cross-
sectional view of the simulator facility.

{Fig.2(a) ground-floor bridge section)) {Fig.2(b) 1*'-floor control station section))




{Fig.2(c) cross-sectional view)
Fig.3 shows simulator equipment in the bridge mockup. Fig.4 shows a simulator control station.

(Fig.3 bridge mockup) (Fig.4 control station)

dual mode: bridge and wing simulator

A ship-handling simulator should be designed not only for watch-keeping operations to
simulate collision-avoidance manoeuvres, but also for harbour manoeuvring including berthing
and un-berthing operations. This ship-handling simulator was designed as a dual mode bridge-
center and wing-side simulator.

When designing this simulator, the following design elements were introduced to achieve a
smooth shift from bridge-centre mode to wing-side mode, without interrupting the simulation,
without any structural changes to the mockup, and without the mariner moving position.

1) A jutting part imitating the wing at the central part of the bridge mockup was set up.

2) The visual image could be changed so that the viewing point is positioned at the port or
starboard wing.

3) The visual image could be rotated so that the visual field projected on the screen falls in
the range of 200 degrees of the port or starboard side from the bow to the stern.

4) Environmental sounds could be changed and the direction of the gyrocompass altered
simultaneously with switching the ship-handling mode.

These functions have been well accepted by pilots and masters who are actually engaged in

harbour manoeuvres including berthing and un-berthing operations. Fig.5 shows a bridge-
centre simulation and Fig.6 shows a wing-side simulation.




(Fig.5 bridge-centre simulation)

real-time assessment monitoring display system
This ship-handling simulator is equipped with a specially developed real-time assessment
monitoring display system. This system displays with graphics in real-time ship-handling
difficulties due to geographical restrictions and traffic congestion, and displays dangers of
collision and stranding in the ship-handling process.

Fig.7 shows the system configuration of the real-time assessment monitoring display system
linked to a ship-handling simulator. The assessment computer determines the magnitude of
difficulty and the level of danger of an accident during a ship-handling process based on the
data from the ship-handling simulator. The calculation process and the results of the
determination are plotted on the graphic display screen.

Ship-handling difficulty and danger of an accident are both derived from the value of Time To
Collision (TTC, residual time when the predicted track collides with another ship or an
obstacle) of each tirne section of navigation. A stand-alone computer for calculating the
predicted tracks is introduced to shorten the time for calculating ship motion.

Fig.8 shows the display unit of this system installed on the port side of the bridge mockup of
the simulator. The display unit is composed of 3D-view screen, ES-monitor, and US-monitor.

EQBSS men]

Ship-Handling
Simulator

(Fig.7 system configuration) {Fig.8 set up of display unit)




3D-view screen

The 50-inch display unit provides a bird's-eye view to enable objective recognition of the
relationship between own ship and other ships or obstacles by placing the viewing point in the
upper sky to the rear of own ship as if one were chasing own ship from the rear. Fig.9 shows a
screen displayed on the 50-inch display unit.

{Fig.9 chasing view in 3D)

e

{Fig.10 screen of ES-monitor) {Fig.11 screen of US-monitor)

ES-monitor
The ES-monitor displays the assessment of Environmental Stress'!® imposed on a mariner due
to restrictions on actions to avoid collision and stranding at a navigable water area. The value
of environmental stress is a numerical index indicating difficulties in ship handling felt by a
mariner due to the geographical restrictions of a water area and/or traffic congestion.

The ES value is expressed in the range of 0-1000; the stress ranking is: from 0 to 500 is
negligible; from 500 to 750 is marginal, from 750 to 900 is critical; and, 900-1000 is
catastrophic. On the relation between this stress ranking and the acceptable level, an ES value
of 750 or more is a state that is unacceptable for mariners. Fig.10 shows a screen displayed on
the ES-monitor.

US-monitor

The US-monitor displays a detected Unsafe Situation®®*®) latent in a ship-handling process. If
any action to avoid collision is delayed for target ships or obstacles, own ship approaches too



close to them resulting in danger of an accident. Such an unsafe situation is detected based on
Time To Collision (TTC). The value of TTC corresponds to the residual time when the
predicted track collides with another ship or an obstacle.

This TTC is a numerical index indicating the potential risk of collision and stranding in each
time section of navigation. It can be judged that the danger of an accident is high when the

value of TTC is close to zero. Fig.11 shows a screen displayed on the US-monitor.

Concluding remarks

In a navigation system, which consists of a relationship in a "ship-human-enviroument”, the
human factor plays a significant role in triggering accidents. However, the environmental
conditions that determine the level of ship-handling difficulty are also important factors, which
may affect the possibility of an accident occurring, The risk of an accident thus relates strongly
to the skills of a mariner, the ship-handling difficulty forced on the mariner by the environment
in which ship handling is executed, and the manoeuvring performance of the ship.

The newly developed real-time assessment monitoring display system has been developed to
examine the possibility of an accident occurring from the potential risk of collision and
stranding and ship-handling difficulty. And this system displays with graphics in real-time the
quantitative results of the assessment. The idea of developing such an assessment index and
innovative visual-aid system in linkage with ship-handling simulator is expected to contribute
to broadening further applications of ship-handling simulators in the training, education, and
research fields.
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