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System integrator

The role of system integrator shall be taken by the yard unless an alternative
organization is specifically contracted/assigned this responsibility. The system
integrator is responsible for the integration of systems and products provided by
suppliers into the system invoked by the requirements specified herein and for
providing the integrated system. The system integrator may also be responsible
for integration of systems in the vessel.

If there are multiple parties performing system integration at any one time a
single party is to be responsible for overall system integration and coordinating
the integration activities. If there are multiple stages of integration different
System Integrators may be responsible for specific stages of integration but a
single party is to be responsible for defining and coordinating all of the stages of
integration.
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BEMOI VT MR DOEREICEWT, /\Tf— REEHAZID) P ifEs £
BT(FMEA)EE - U XAV HIZ+2ICiT D 2 &ld, BOIENSDFRE

D, ERKOHRF LORESGZOLEEYT 5 L THEE| Eﬁfﬁo%:,ﬁﬁma
BLIC K > THEEMODKREINE L, AICHFEINhS, 74—y ID5|EF
FORENZHTFITDRE, EBHEADREIDEDH DA, gwjztjhn
OB TOREICKET D1cd, I——TH2EMBEDLE D> TODO
VEIREEETE Y R VFHANERBICEEICRD T,

M2i&, MTIOZEZIAZEKD, SEOFEOFTRNLIEHDT, BEHLY
AFLADIVEFRBEICEWT, AV EFEE Y RVFMHAZID &
FMEA)DH 1 7 )LZz[EIL, HNMLRZ2EF(Safety Equivalent) & DL
T, AVtE7hNEKEEEDHZTOCLAEZRLTWET, BEMELSEES
T, BIEMTHERTERVWLSIBLZELANILZKRDDDIFEEN TRV
&, BEAXWICIE, BRFEULEDOZEMENH DD DENEE, <5 ULiY XTEF
MDHFTED TWSEZANRINTVET,

4-5. BEMES AT LDE%E

T MRIE
YRI5
HAZID * 1
FMEA* 2
J\—REFE DAIHIE
325 IMESEIEREDR Safe Equivalent®sitBA |

*1: HAZID : Hazard Identification
*2: FMEA : Failure Mode Effect Analysis

M2 B8t RATLAOIVEINEEDTOLER
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M3icid, 25 ULZLIcET2YRVHEERO—BIT, ETic22o0Y
AII RNV ZANREINTWETH, EHNEEEMR THEEXZEVATLZE
BULMODURIIRN)IRAICR>TWET, (VAT KNY T XDEEISRLE
SEEE, eI B ORZE, )

DY RVFHMmERTIE, FARZESZBEABEMOIAVEINEEAT S
BEIC, =T YIRNTHEBRDIYRIVERTHDE1—~N VT 7059 —IC
EOKEHRDOY RV IFERL, —AT, BEBRYRATLADEBEAILLZYYIY
VAV =T 1 —RICETBHBRYAINEELTWDS, EESHERICHES
TWEY,

S, B, 1V9—Tx—ADIKY, ML—ZVJEDIRIVEREE
ZREUTWSRERHDRIN, 24MICKE, YRXTLDEANICKIDERFU
fe, EROHIRIC DBHBHMRNEATFENDR®REZ, FHTILVWIIEI X T LHR
T CEICRBRBDERTEINET,

4-10. YRJDLEE BIFM vs BEXIESRTABEM
o B CUR BN F] HE

+ BRAUZTEPS OE1-I> TP~ HEER,

« XURIVATATT—SAVICLBHURINFELE

Extremely remote Very remote Remote Seldom Resonably Probable Frequent
probable
Criticality / Fre
e e 1 2 3 4 5 6 7
2 « . . .
3 : . . . o o
F3-mitigation Fé-mitigation
H#H A4, A42, B1.2, EL], | €12, C1.3,C14, C2.1, C3.1
4 . E2.1, E2.2, E3.1, E3.2 €3.2, D1.2, D1.3, D3.1, D4. 4§ . .
F1-common A31,A43,A33, uz.gz F3-common
Al1,823 D11, 021, F1.2084, FLS | A32,CLS,E42, F13 »
L4
5 Ve "
7 L4
L
Minor 1 m“"""‘ RURLvARAzh—avIEY
Moderately WISRETEIRY
serious . ' y 3
Serious. 3 : - : “
F2-mitigation F3-mitigation
=E :;.-niﬂnlnn A41,A42,B12, ELY, €12,€13,C14,C21, Ea—T 702 —DRTITEDVAVIER
i &917_‘.& E2.1,E2.2,€E3.1, E3.2 D1.2, D L1
3 4 4 F1-common F2-common | F3-common
AL1,B22 A3.1,A43,A33,821,832 | p3; 15 £4.2, F1.3
D11, 02.1,F12,F14, F15

Fl-new risk

a2, m22,811 || r2newrisk ] o TS

Lo BLRl )| siricsetzuzs
5 ‘ [~

X3. B mE Y AT LABEMOBXY T2 (safety equivalent)
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2T, SEOMTF20197TlE, DNV-GL®Kristine Bruun LudvigsenEKh
5, "Open Simulation Platform - a collaborative effort to facilitate
system integration"& U CHEELU CEZ X Uz, © COFEHEOF T, 5
BOIVRTL - AT L—arz{75LTOEEELT, HHBEOY 7 K
D17 - OIS ALBER, VI a1l —¥3rELToER(co-simulation) & 1T
STZY T A—LOEDEHCDOVWTDIBNTU T,

CDT—XIF, EFITWEZFODOHIC, YT aL—F—IKLBFHATLDTRA
k (HIL: Hardware in the Loop) DEMNH > T, Ric, \—RKRT7xF7IFITZ 2
L—>3 >y UictTodlfly 7 ko 2 7D7 X (SIL: Software in the Loop)
DENH>T, ZDUIHILPSILZER STV N7 A —LETEE TS EE
DiEEE LT, Co-Simulation®D 72y N7 —LDNRKEICRD, EEDFHIC
BRBEEBWVWEITH, IV 7Dz 7O7FAN, FHEEESDIE, S8 FEE
ICEERFBICH > T D ERIEFIFEEVWVNEVNWERWVWEY, —RIBRA
B, EBA, ABEHADERFRD, H2EE, Roni&EETRRLHEKS, AIX
X, RV7DE—F—HHOLSR, TANT —XZFHETERBHEED LS
BBEDTANE, FITHEXR, BEMORIERHE P RMHIRT D K 57,
FEFEBREEBABESBIRATIE, FEFLEVLWLDODADRE DT T
2L, 2% KWCHEAREART—YEEBDbNET,

Kristine Bruun Ludvigsenild, 7L E>DHT, BEMOEMI AT L%
ST SEROBE(M4) Z2FHAALE UTce S8, YIal—%—%Zf>TDEM
VATLDFHED B D AL, FICTRRRE PRI O L SR, FERICHE
HOBER AT LOFHMAICE > TEEICRD EEZSNE T,
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Test System for Autonomous Navigation System

TEST MANAGEMENT . VIRTUAL WORLD

I
SYSTEM 1
1 Grey box
=]
m
i ‘f. OPERATING ENVIRONMENT
- = 1 o Tt e T
1 ; — el S =
- AV : " \
[y * N
Metocean White box . %
conditions rm
Traffic — —|— Sgnsor 1 T Motion
Map Scenario Manager . input Black box
Vessel - 5 N
configuration ! ) DIGITAL TWIN / System
o —
I White box I
COLREGS R — I 3
—
Safety —_— Test Evaluation . Alarms, actions
Rules & _— !
regulations 1
1
1 4
' Scenario log

X4 Test System for Autonomous Navigation System *

EZBT, IDVZaAL—9EFESIEMY AT LAEED LS ICFHET 2
M, EESHEICDOVT, BRABERIZEORNEBEEKE, BEOMEELTOR
B TORMRER, hETOBEEEM IO 7 LORFEORRICEDE, “BF
FRICAZZE S Z B WEIR"E S S5HRAT, Bz FHAd 275 HMERR" IcED<
RBEZ, INFETIREZLDYZI2L—5—HBTCOERZEL T, BHMDOER
ENRZICRERUBWERRETFHRRDOF 21— 7 %T>oTETHRD, 5L
MERREEZSEBIOMTF2019THBNTEE £ U, ”
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ﬁ‘ waan BB

EEES AT LAORSME-BE

' — ra—.l (T —c‘ 0) *% ; [Heid-on / Qrossing from Starboard ) [Same-wayjl
= N S EION ® |
~ [

Safety
a Caution

FHaxtBERE T AR ZEL 3 I K BT . s i e
o DB 5 S é)
@ &=/ EHLSOFEYY/ME B 5|63 ol—— safety
@ & / BEHLOELY /M EMB i I:yjj
@ EDDOHEYY/ME KA T
@ ELSLDHEYY /REMIB [Crossing from Port ]
® B T i @ "5z |2
DOSTEFEOFFMERRZRE (oo ] *235 |8

ﬁﬁﬁ‘i ‘ | { B || caution [ 8
BB MR TELL VRS (Danger : FM-2) R '

=
NYK GROUP

0sSing I I Baw Crossing

l ‘ ‘ Caution

l Safety | ‘ GD

&
v:t

wd | €

E2 |5
w 3

@

T

X5. hitEt, BENEMY AT ADZTE2MEHE - SREEICE T T D SHEFEIER”
DIRE

Z Nl EEE DKristine Bruun LudvigsenKIC & K40 D, "Test
Evaluation” DfgICIED T 55, BMOT2UFMZzT> L TO—D0DF
FRIRETI, PNERSICE D ZOFHERXDOFFEMIE, FEETTHA DNorway TD
BHEMICEAT 2EE S (The International Conference on Maritime
Autonomous Surface Ships (ICMASS)) TAREINTE DY, 5, EHEW
ICH, BMAEOFMEDH D AELT, TS5 UIEAXOREOHEDREEIR
EU, BELWORH, HMOBREZSDLETCTLDLENHZTL LS,

6. # L LWREl
ST, BEMIERINZEREEZBAIC, EREIGESHLVWRE

ICIEESESTRHDIHDD INRILT A AAY Y3y TERRBETVWEL
oo LATIC, NRYUZARNDESANSOIOXY N ZBNULIEWERWE T,
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BAEE T=—3EENWELED, BINRDLSIC—DDX—H—FA
ISR TFTNT T —>320 T AEES3IEHFFS S HEICIHNOE
WL, EBRPTS, F5MI> TWOWFLED, +HTRHENWELESE, HER
ITEDEERG VL, FATIRESLELLSEESTEIEBLDFTD
T FEEZLDIBDEL/ELSIC, BEVBEEHFEEVWENSPDEL £
SO, EESPOEE—D/EL, BLnlies, F5UE=—#DX
ThHh - AT —>532E055DET—T 1 RK—>3>20T<ABL
SB, FOEEYV—EXTONT S —DLESE, F/ES/EDDIHT
S BDOIE, FS5L/EbDHIBETEHEDDIE, EEZ/EDELFET,
(INYK)\LEZ - FE)

SRTN AT —F—ICET B VWREEEFEE ST LS,
—DDNV-GLB S UV IZHRDRE]E U THIEICH Z/E3 5 EFBS5DIET 7
S F——DRENEBNFE T, MRHBRICIZZ < DHAEH B D, T
—EBED, NEHEZIXTH - 7T =5 FETF T ICY
IN— T BRENEE /T T EHNTEZEEZTNET,

Fe, EHEMDFIF TIIUHEFEE L SREDEEVBBICHS EEBNFE
9, BE53A, INTEFHITEIERIEFICHEHL TITD BEMHDAT
NL—>325FZ83E, BIAIE X>TFIPEELEE, HEDL
SICAIN— NDFEHEIC kL BX > 7 F > I PIEEEL HfF TEL L BB D
T FID N —Z LB I FE D= DEF DB EIC LS EBNET, F
e, BIZIE EEEMDEEICIZED T NO—/IL > —0EE T35
BICBFTL VWREEEE, BEDHTLVWBDEELEICLDFT, FHIG
HIE TH, FBHDE o /cGE8 DETDHTHELEBEEICLEDET, F
e, BB T—FEEBLENHTS BTL & S0 MEDT—F, BID
EEDT—5, CS5ULESEBHFHUWHEICLBEEENET, CDLSIC
FEEICZ < DRENEEFNLEL BD TIEL N TL £ 55 (DNV-GL
Maritime DX =+ 7> - TU w2 « X— U HEXEHE)

FEORUNICHEBEFENWETIIN1EE, ZXT4hL 770 —5—ICit
BRBPOENESEENET, BINDPDOHEBIE HEDPD TGS
BEEFENFT, AFBLSEIXEEEDPD T TE> TORVDT BE
BEZDMEIEDNT, BED/W OIS NEESH, T2V R T7r—4LE
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S0, TSV o/ bDEFSDY, MR PIACSDHLFLEEENE
To EFESVSECET MRDESALZEmE LBDS, ESAICKE
> TLVEIEI BRIBIRDIEZRD T, BRBEDT> T L —5—0FE
LTOSTBEDTERIFRNWEBNWE T, (ClassNK A EZHR)

iy

EEREMMINECFE S E, X TLIF—D TGS T, FRGEZXTALDY
TETLBERBNWE T, LB EB TSI T SR W EIC
LEEBNETL, e MBEITRHSEHBDEL/ETRED, FHLTZE
DETEESDEETEXFLEETLT, ChSDETIEELLEL
EXr

FNDS5, FRLUNTIIINES, FTEMTIDXEHASAISHDE LI/
n&Esb, MOV T/\—CF2Urr— FHEFTRODD, BETENT
BHMEBETETBLSICHE/EEEFIC, BOWDY17/\—tF2 70—
TESEZBD. F BELEDHEREDEFERGICEDETIINES, &K
HIENF DI TEFELDNEE o0/l CB3DEFHOKXEICH > TS BEEF L)
X9, (MR = FEER)

7. XL

£, MTF2019COHEE, /\RILT A Ahy I aryoRBEHRLIC, BEM
DEIRICETIEREBEELT, YRTAL AT L—YayvadMICEEEZT
WX U7,

BEMIcBELTo—&LEaYyE7N (8%, BB ZHFs6, 20yt ”
NTEDOWT, REHE~BE~ERD A 717 ZBL TRERI—T
4 X—=a>ET532¢F BERVATLADORABLIEARIRDI ETIEHD
F9H, WK, Z0/ 7\, B EBEHZREETREOEBIE, 8F5<
BFEULBWERWET, BEMOBERICHZEANSIRMNTE, ZZEXTORE
UIFEWTLU &£ 5. IWRARHECERMYINTZ E, BEMSFEORINTNEEG RS
KFE-LTWET, AFEm, V—IBEDEEZEZ TWRKRELEHD, FHIiTH
BEBEERLIT T, HEZLDFvLYIDNHDET,
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HATIE, BEHOSHD, BEMZERBEULISEESFICKE R >THEST,

A—=7YAZKRL—23r 7T, /ESFZHELEEF > CIOMBEICKDET AR
ILRRBDEEZSNEXT, S ERNTORM, FABEXELRETORBRZEL
T, BEMERKRI S LTOREZHSHICL, ThzeERTHEL, BED
HeilF5HFD, BRzED, BERODEFEZTIOHEALLD, BHNEDEE
BEDLDULEBNS, HEMNICRITANSNBET, EREMICH U WEITHYEX
DRAENTVK K DITED TITINRETRBVHEB VWK T,
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