IEC 609453 S UMK BRIRIE D —&

BHY: CORIFEMCHERARE . MRRHABRREDIRRESELLTHRHRITIIOTT  FROBICIEXDRFIRES B TS FAFHEE LRI ELTHE,

HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
EMC RFAZEIIvIaVEER 10 - 150 kHz : 63 - 0.3 mV (96 - 50 dB i V), QP (1) Equipment on the Bridge and Deck Zone EMC B : All locations including Bridge and Open deck
Izyiay CISPR 16-1-1 150 - 350 kHz :1 - 0.3 mV (60 - 50 dB u V), QP IEC 60945: 2002 (ed. 4) IZEILC -
B CISPR 16-1-2 350 kHz - 30 MHz : 0.3 mV (50 dB 1 V), QP (2) Equipment in General Power Distribution Zones EMC A : All locations expect Bridge and Open deck
CISPR 16-2-1 10 - 150 kHz : 120 - 69 dB u V, QP —
SEEIEC 609454 Mtk RE TIIBBREDEA BADHEICBET S, 150 - 500 kHz : 79 dB 11V, QP -
05-30MHz: 73dBuV, QP —
RFEST LIy 3Vl ER 150 - 300 kHz : 10 mV/m - 316 ¢ V/m (80 - 52 dB ¢ V/m), QP (1) Equipment on the Bridge and Deck Zone EMC B : All locations including Bridge and Open deck
CISPR 16-1-1 300 kHz - 30 MHz : 316 - 50 ¢ V/m (52 - 34 dB u V/m), QP 1 GHzELFIZDE, IEC 60945: 2002 (ed. 4) IZRIL —
CISPR 16-1-4 30 MHz - 2 GHz : 500 ¢ V/m (54 dB (£ V/m), QP 1 GHz - 6 GHz :54 dB ¢ V/m, QP —
CISPR 16-2-3 f=1=L. f=1=L. 156 - 165 MHz : 24 dB  V/m, QP —
156 - 165 MHz : 16 «V/m (24 dB 1 V/m), QP (2) Equipment in General power Distribution Zones EMC A : All locations expect Bridge and Open deck
or 150 kHz - 30 MHz : 80 - 50 dB u V/m, QP —
32 4V/m (30 dB i V/m), Peak 30 MHz - 100 MHz : 60 - 54 dB g V/m), QP -
100 MHz - 1 GHz : 54 dB uV/m, QP —
1 GHz - 6 GHz :54 dB ¢ V/m, QP —
f=1=L. 156 - 165 MHz : 24 dB 1 V/m, QP —
EMC LFzE (31 =T 55 IEC 60945, 3rd edition (ZMEXERIZ4th ed. THIBRE 1) (1) A.C. powered equipment AC 50/60 Hz Supply Voltage
A22=TF4« ACERAR—b+ Applied power : 3 V rm.s. (min), 2 W (max. power) -
HER [EIR 50 Hz - 900 Hz, ACEREE D 10% 10 -
[E K #8900 Hz - 6 kHz, ACEREE D 10% - 1% 5
JBKR%k6 kHz - 10 kHz, ACEREE D 1% > 2
DCEIRR—k €
JEl i %450 Hz - 10 kHz. DCEREED10% £os
BRERA—FDAVE—F U ZANMEN 0 LEOBEEIHIFTELRN 0,2
BIRBICEWNTIZ2 WEEIINT %, 01
1 35 710 156 25 100 200
HEREREE  (Vrms) Harmonic (n)
10
5
2 Where V = Equipment supply voltage (R.M.S.) —
P

v (%) 1
05
02
01
0.05 09 1 6 10
JES (kHa) IEC 934/96

n = Harmonic of supply frequency

(2) D.C. powered equipment
10% of the nominal supply voltage over the range 50 Hz to 10 kHz
A maximum of 2.0 W to the supply lines, when the impedance

is too low to maintain a signal level of 3 V RMS

DC Supply Voltage

—
—

—

criterion A

revised 2023-02-24
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IEC 609453 S UMK BRIRIE D —&

HREVSATIUT: A

For bridge and deck mounted equipment only,

For only class B

HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
EMC RFEEAS21=TE& AC-DC BRA—k, EF-FIfHAR—F JEVE—F: AC power lines, DC power lines, Signal/Ccontrol lines, 1/0 ports -
A22=TF4 IEC 61000-4-6 150 KHz - 80 MHz: 3 Vrms e.m.f 150 KHz - 80 MHz: 3 Vrms e.m.f —
HER 2,346.2, 82, 126, 16.5, 18.8, 22, 25 MHz: 10 Vrms e.m.f 80% ==5% at 1000 Hz #=10%; or 400 Hz =*=10% where an input —
25 3R B R $h400 Hz, ZEERAEES0% signal at a modulation frequency of 1000 Hz is necessary. —
REIEELS x 10~ decades/sERB RN &, Not exceeding 1.5 x 10 decades per second, or 1% per 3 second -

IEC 61000-4-11

revised 2023-02-24

{R17MEIC1IE OE|E& T105fEIZ10[E

HEEIS(T)7 B
CEE MIRE TIXEMCTIIAV D TAZH R (BHER) T524)

2,3,4 6.2 82,126, 165, 188, 22, 25 MHz: 10 Vrms —
80% #=10% at 1000 Hz ==10%; or 400 Hz =+=10% where an input —
signal at a modulation frequency of 1000 Hz is necessary. —
criterion A
RFMST /S =T 5B EfRR—N: - -
IEC 61000-4-3 80 MHz - 2 GHz: 10 V/m 80 MHz - 6 GHz : 10 V/m —
255 FE S 20400 Hz. ZESRE80% 80% ==10% at 1000 Hz ==10%, or 400 Hz =+=10% where an input -
HEIEELS5 x 107 decades/s (80 MHz - 1 GHz) signal at a modulation frequency of 1000 Hz is necessary. -
05 x 107 decades/s (1 GHz - 2 GH)ZHBRIELN\Z &, Not exceeding 1.5 x 107 decades per second, or 1% per 3 second. —
HEEVZATIT A criterion A
BRI TIUR ACTEIRAR—bF: 2 kV (25 kHz) AC-DCEIESA>: 2 kV (5 kHz) -
(IR—=2HF) &5 HER—k: 1 kv (5 kH2) EE-51HI51>: 1KV (5KkHz) -
IEC 61000-4-4 HEEIS/1T)T7 B - -
BRSO UE ACEBAR—b: 1 kV (line-earth). 0.5 kV (line-line) AC-DCEES A -
(=) |1 /LR GEEENN, EEBMHE LR 55 HE - -
IEC 61000-4-5 HEEYS1TUT 1B - criterion B
EREHE AR ACEIRA—F ATFEEDE206DEEZELS FH (1) Power Supply Variation Electrical Supply (AC)
EREBHR DFRE R D= 10%0D B R #ES FHRI Voltage deviation

Frequency deviation

AC supply Combination No. stationary (%) stationary (%)
(duration > 15 min.) (duration > 15 min.)
Corbinaion o | Yoo varitin | Freuency vraton ] s s
1 +6 +5 2 +6 -5
2 +6 -5 3 -10 +5
3 -10 +5 4 -10 -5
Voltage deviation Frequency deviation
4 -10 -5 transient (%) transient (%)
(duration 1.5 s) (duration 5 s)
e e | Pyt :
5 +20 +10 6 -20 -10
6 -20 -10 Battery Power Supply (DC)
DC supply No. Voltage deviation
Voltage tolerance continuous +10% 7/8 +30%/— 25%
Voltage cyclic variation 5%
Voltage ripple 10%

(2) Electrical battery supply

for equipment connected to charging battery +30% to —25%

for equipment not connected to the battery during

% to —25Y
charging +20% to —25%

(3) Hydraulic or pneumatic supplies

Pneumatic / Hydrautic power Supply

=+ 20%
Pressure

No.

Control pressure deviation

15 minutes

Duration

9/10

+20%/— 20%
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IEC 609453 S UMK BRIRIE D —&

HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
TIRSE (B AR AC & DC EiRR—b: 60 #EIDOEREDE 3 [ Duration of interruption : 30 s (minimum) 3 interruptions within a 5 minute period

IEC 61000-4-11

FIFRIZEUTAMEIR T 2R E S U BIFDERE - BRI
DEGHEZRET %,

HREVSATUT:C

Interval between interruptions : 1.5 minutes

Number of interruption : 3

The time of 1,5 minutes may be exceeded if the equipment under test needs a
longer time for start-up such as to execute a booting sequence. Where a booting
sequence is required, an additional power supply interruption is to be conducted

during the booting sequence.

for equipment that requires booting, one additional interruption

during booting shall be performed

30 seconds pause between swiching off and switching back on.

BEAKE 6 kv, [PIRE 8 kv, MERRLIF L. EGEHEE10E

IEC 61000-4-2 HREYS(4TU7: B - -
RRER ERRRBEAR RERREER: Vibration Test 1 : categories ENV1, ENV2, ENV3 and ENV5 (1) Sweep sine Test
IEC 60068-2-6 (2 Hz - 5 Hz) - 132 Hz : k&1 mm =+ 10%, Frequency range Displacement Acceleration General vibration strain, Class A
IEC 60068-2-64 132 HZ CRAMEET m/s’ 2(+3/-0) - 13.2 Hz 4+ 1.0 mm — Frequency range Displacement Acceleration
13.2 Hz - 100 Hz: SRINEET m/s” — & 13.2 - 100 Hz - +07g(69ms?) 2(+3/-0) Hz - 132 Hz [ 1.0 mm (peak value) -—-
BEHBDIESIL—: 0.5 octave/min
Vibration Test 2 : categories ENV4 13.2 - 100 Hz e 074
AR Frequency range Displacement Sweep rate Max. 1 octave/minute
IRIBLLQ >= 5 DHE . HERMCTRESNIIRIECAFRLLL 2(+3/-0) - 25 Hz + 1.6 mm High vibration strain, Class B
Q>=5 ORFANBRKEROGE BRFTAHHE L, 25 - 100 Hz -— + 409 (39 ms -2 ) Frequency range Displacement Acceleration
Q<5 PRE. QRADHIRMMACITHAL - FRBLUHARBERLSE, 2+3/-0) Hz - 25 Hz | 16 mm (peck value)
HIRANBNMES X, Y, ZARITDNTE 230 HZ TR LLE, Generally as IEC 60068-2-6 Tests Fc. 25 — 100 Hz — 404
Q>=2hN (LT 5, Sweep rate Max. 1 octave/minute
Q<=5THHT&, Vibration strain on masts, Class C
Frequency range Displacement Acceleration
2(+3/-0) Hz - 15 Hz 2.5 mm (peak value) -
15 -50 Hz e 239
Sweep rate Max. 1 octave/minute
Q<=10 FRBLUMAHREEXSHE,
(2) Wide Band Random Test (Class A only) RXZHR
EEEEE ) (1) Dynamic (1) Dynamic test
Inclinations IEC 60092-504 Using the directions defined for Static test, the equipment is to be rolled to an angle

revised 2023-02-24

of 22,5< each side of the vertical with a period of 10 seconds.

The test in each direction is carried out for a minimum of 15 minutes.

On ships for the carriage of liquefied gases and chemicals, the emergency power
supply is to remain operational with the ship flooded up to a maximum final athwart

ship inclination of 30<.

(2) Static
(

a) Inclined to the vertical at an angle of at least 22,5<.

(b) Inclined to at least 22,5< on the other side of the vertical and in the same plane

as in (a).

(c) Inclined to the vertical at an angle of at least 22,5< in a plane at right angles to

that used in (a).

(d) Inclined to be at least 22,5< on the other side of the vertical and in the same

plane as in (c).

Tests are only normally required for equipment containing moving parts.

<3/14>

Level up to 22.5< in each direction

Period 10s

Test duration  |mini. 15 minites

(2) Static test

Level 22.5< in each direction

sufficient to allow the behaviour of the EUT to be

Test duration evaluated

The test shall be carried out in two mutually perpendicular planes referred
to the EUT's normal position.

The inclination tests are normally not required on equipment with no moving
parts.
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IEC 60068-2-2, Bb, Bd

50%RHLAT at 35°C ( 9%RH at 70°CIZ#8 %)

products and Be or Bd for heat-dissipating products.

Reference standard IEC 60068-2-2 Tests Bb for non-heat-dissipating

Relative humidity : RH = max. 55%

HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
mEERR |SERAREAR BEHE-RED -RKE +70°C.10- 16 h
IEC 60068-2-2 FHHIXIEC 60068-2-212k B,
=R EER-hER-RER  +55°C. 10 - 16 h categories ENV3 and ENV5 : + 70°C, 16 h Upper test levels according to temperature class

Class Test temperature Test duration
A 55°C 16 h
70°C 16 h
C 55°C 16 h
70°C 16 h

I = B BR

IEC 60068-2-30, Db

R THER - 2FEER  + 40°C, 93%RH, 10 - 16 H, 1 cycle
S4I1XIEC 60068-2-301=& %,

categories ENV2, 3,4 and 5 :
55°C, 90 - 100%RH, 2 cycles of (12+12) hours' duration
Reference standard IEC 60068-2-30 Tests Db.

Class A - Static (Non-condensation): IEC 60068-2-78, Test Cab
40°C and 93% for a period of 4 days
Class B - Cycle (Condensation): [EC 60068-2-30 Test Db

1
> e A
ol 15 min

1004—— 9%
Tos % 50%

2

15 min

bumidity [%]
g
1

Relative

|
Functional tests |
|

- -‘2!1

Time (Hours)

Operational Tests: between 2 and 4, and between 35 and 37 (h)

Performance Test: between 46 and 48 (h)

80 | Relabve Humidity Relative Humidity Relative Hurmidity | Relative Humidity
90-96% 100 - 95% 90 - 96% 100-95% |
Operational Tests Operational Tests
| 60— two hours two hours
5 i ke
© 55 i
e /| [
5 /
F 40 /
- /
g
Fosll L || - N I U 1 A I S N I O
20
Performance Test
0 [
2 6 10 14 18 22 26 30 34 38 42 46

& !
g |
8 12h i 3n
r +05h he—6h— <
10-|  EUT connected and switched on EUT connected and switched off
except for functional tests
1cyele=24h : leycle=24h
Il 1 1 1 L L 1 1
6 12 18 24 30 36 42 48
Hours[h] —»

Two cycles shall be carried out.

Performance Test : at upper test temperature within the first 2 hours of
the first and the last 2 hours of the second test cycle, and

within one hour at normal ambient humidity and temperature

EmrFaER
IEC 60068-2-1

R — 30°C, 10 - 16 h FH#AILIEC 60068-2-48I2k 3,

revised 2023-02-24
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HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
BB ER EHE - 20°C.10- 16 h categories ENV1, 2, 3, and 4: +5°C = 2°C, 16 h Testing time : test interval = 2 h

IEC 60068-2-1, Ab, Ad

BHs&% . - 15°C, 10 - 16 h
KRER . _25C.10-16 h

category ENV5: — 25°C =+ 2°C, 16 h

Lower test levels according to temperature class:

Electrical Product (H.V. Test):

Generally as IEC 60068-2-1 Tests Ab and Ad. Class Temperature
FHHRILIEC 60068-2-1I12& 5, A +50C
+5°C
C —25°C
—25°C
Bk ELBR IEC 60529 KER 125 mmO/ X)L, §EEE 3 m | SE/KEE 100 litter/min == 5% category ENV5: IP56, IEC 60529 Class A: IP20, Class B: IP44, Class C: IP56, Class D: IP68
(S EBOIREE) SEKBERS 309 (IPX6)
BEHER BKEZERER IR TIE/KERE 2 Hi%. + 40°C. 90 - 95%RHT7 B E{R%E. IR TIE/KELE 2 h#k. + 40°C. 90 - 95%RHT7 B R E. Test Conditions (only for Class C and Class D)
IEC 60068-2-52, Test Kb hE4 BIEERY, hE4 BIfERY, Number of spraying 4
EAKIEARIES M2~ LNaC)EFERBKEERLL (5 1): 95 Salt Mist Solution: Storage period in damp chamber |7 days aftereach spraying, 28 days total
TRELTHES, Soldum chloride Nacl 26.5 grams Spray duration 2 hours
F##IFIEC 60068-2-52 Test Kb.[=& . Magnesium chloride MgCl, 2.4 grams Temperature 35°C =+ 2°C
Magnesium sulphate MgSo, 3.3 grams Saline solution 5%NaCl, pH 6.5 to 7.2 at 25°C == 2°C
Calcium chloride CaCl, 1.1 grams Storage temperature 40°C =+ 2°C
Potassium chloride KCI 0.73 grams Humidity in chamber during storage ~ (93% (2=3%)
Soldum bicarbonate NaHCog 0.20 grams
Soldium Bromide NaBr 0.28 grams
FRaER BE/AX-E5HER BIED-DIZT IV EATESEUTOEZARAIZHLNT BB | ZE B A HEBE(C D% | |EC 609451 HE L iER T B
FE/(XEE 1 mOIERT60 dBBEBALLE,
ESEREE 1 mOIER TS5 dB - 85 dBTHAHE
IV RAREAEAR AVRRIZRDFREEELSEHVEUTEI LR REDRE R BRI DLMERNIZRE T HHRRICDE,
ISO 694/25862 HHEDL /SR 549/H (5.4°/30 1T = 0.18° : Japan) EC 60945(= L\ tER T2
IEC 61000-4-8 1Bt/ R 18°/H (18°/30 ¢ T = 0.6° : Japan)
RERNE it (755 " S BR categories ENVZ, 2, 3, 4 and 5, IEC 60947-2 High Voltage test level

Rated Voltage

Test Voltage (V) a.c. (rms)

Rated voltage U, (V) Test voltage (V) a.c.

up to 65 2 X Uy + 500
66 to 250 1500
251 to 500 2000
501 to 690 2500

Test duration 1 minute per test

Un <= 60 500
60 < Un <= 1000 2 x U, + 1000
1000 < Un <= 2500 6500
2500 < Un <= 3500 10000
3500 < Un <= 7200 20000
7200 < Un <= 12000 28000
12000 < Un <= 15000 38000

Period of application of test voltage to be 1 minute.

revised 2023-02-24
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HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
EREEEMRERR EEEEE (RHREEAL000 VACELU1500 VDCEBZALMESR):
IEC 60529 %I 80 mm, 12 ODT AL T4 H—DEARDIZRH S B IR EFT I b
IEC 60071-2 LEWZE,  (IP2X)
EEREE (EHREEH1000 VACELU1500 VDCHERBZ BHIHE):
IEC 60945, 12.1185 18
VDUD ISy avikER ROBANTHIE,
15H [BEE: RRBEHIX RIERERE
<= JAARKROE M
BER <=5 05 (kv/m) 1EE 100 mm
BRI [5Hz - 2kHz <=10V/mrms. 1E T 300 mm
2 kHz - 400 kHz <=1V/mrms. 1EE 300 mm
£ & 500 mm
W 5 |5Hz - 2kHz < =200 nT r.ms. 1IEM@ 300 mm
£ & 500 mm
2 kHz - 400 kHz <=25nTrms. £J& 500 mm
15H [EEE: RREYAX RAITEBERE
> xtA#EEROS m
BER <=5 05 (kv/m) *
BRI [5Hz - 2kHz <=15V/mrms. *
2 kHz - 400 kHz <=10V/mrms. *
Wi R |5Hz - 2kHz < =250 nT rms. *
2kHz - 400 kHz | <=150 nT rms. *
*EE. RRIENRIESN - IR RBRBREECERT S,
RRIERER BESE ERRR. WKESHR. SETHROMKISERET 5.
IEC 60092-504 Rat/e(;iltzggply Test voltage (d.c.) Minimum insulation resistance Rat/e(;iltzggply Test voltage (d.c.) Minimum insulation resistance
Before test After test Test A Test B
Up to 65 V 2 supply voltage 10 MQ 1MQ Uptogsy | 2XsuPplyvotage 10 MQ 1MQ
Over 65 V 500 V 100 M Q 10 MQ Over 65 V 500 V 100 M Q 10 MQ
Reference standard [EC 60092-504 section 5 Test ABBEE LR, WKEBHR. BELHRON RT3,
Test BiEiRmiE - ERHER. HKEERR. S EEHBRORIFHELIAIC
EiET 5,
RFEERE ST ER EEEEE . 30 MHzZULEIS@ERT %,
RFIST B B EAL00 W/m?Es £T10 W/m?IZ#: 5 BEEEE BIE L T
BROT=a7IVIZREET 5.

revised 2023-02-24 <6/14>
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(*) : Electromagnetic compatibility tests for equipment incorporating

active electronic components

HER A M/ BRI IEC 60945: 2002 (4th ed.) LR DNV
R HTI)— ROIEHE Environmental Categories (ENV) 3.2 How to select location classes& &
(1) NEFR) Categories Description Ambient Temperature Range
(@) BRASOTHER ENV1 |Controled enviroments to producer's specification
() AR~DIRER )
(4) BAKEIEBKICEREET BMRKE ) ENV2 &ﬁ;gf&iﬁﬁig;yﬁzt\?ibration LEC to +55C
Controled spaces subject to
ENV3 gem_erated heat from other +5°C to +70°C
EMCAZa=FT/REDISATUT : RD3FELE caupment
HEEITATITA
ENV4 mggﬂit:éjr;n reciprocating +5C to +55°C
HAHEEFHBRPEIUHRRICE VOV TREDEEE MR
THE BETOIRBRARBSIVRIEZEDHITT DA T ENVS  |Open decks _a5C to 4 70°C
HRELFMHREDE T E - (EHBEEDRENEN L, Basic ENV Tests
RS 1T 7B Test ENVI | ENV2 | ENV3 | ENv4 ENV5
HAZEEILHRBRICBVWTIMEDEMEZ##ET DL, Visual inspection X X X X X
BET ORBREE IVHEE DRITT IERMERTREL: Performance X X X X X
HREDE T ETHEEDRENE N L, Pressure X X X X X
HERP., BCEEA TTEEAHAE OMHRED BT H T REEF Insulation resistance X X X X X
RHOENEH, EEOBIERECRET —2OELIFRD Power supply variation X X X X X
X CARN Power supply failure X X X X X
tEReY 5177 C Inclination X X X X X
SHER R DHBEOMERE D — BRI T DR KT, BB SR Vibration * Test 1 X X X X
BLUREZEDRITT DEMMEHTRELEY ITHEERED Vibration : Test 2 X
AREEEHBRE THRIZOV A —IILORECEETRETHLH L, Humidity : Test 1 X X X X
Humidity : Test 2 X
Salt mist X
Dry heat X X
Low temperature X X X X X
High voltage X X X X X
Enclosure X
EMC tests (*) X X X X X

LR: Lloyd's Register Type Approval System Test Specifications Number 1,
December 2021

DNV-CG-0339 Environmental test specification for electrical, electronic
and programmable equipment and systems
Edition August 2021

revised 2023-02-24
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ABS BV NK IEC 60092-504 (= JIS F 8076) RERB M/ ERBRB
For equipment installed in the bridge and deck zone For equipment installed in the bridge and deck zone: MIBEIERIRLICHRBEIN DR WERVPREE(CERY T TN 5155 RFZEIIvIavitER
— — — — CISPR 16-1-1
For equipment installed in the general power distribution zone For equipment installed in general power distribution zone: |+ S St DHEE — BB HREREICRYA O HHE CISPR 16-1-2
— — — — CISPR 16-2-1
For equipment installed in the bridge and deck zone For equipment installed in the bridge and deck zone: B E (L RiR LICREBESN D428 MERVBREEICRYT 5N 25H#58 RFET Ty 3w iER
— — — — CISPR 16-1-1
— — — — CISPR 16-1-4
— — — — CISPR 16-2-3
For equipment installed in the general power distribution zone For equipment installed in general power distribution zone: | £ SELISt D142 — RSB NEEEREICHRY M T 5N DS
1 GHz - 6 GHz :54 dB uV/m, AV 1 GHz - 6 GHz :54 dB uV/m, AV 1 GHz - 6 GHz : 54 dB u V/m, FF¥{E -

AC - B0 HZER DB A HEANOMIEEERT 5. LRIEAEIZRIL LFESAS2 =T (5B
- “— iR $EEE 60 Hz - 12 kHz (50 Hz - 10 kHz)

= 900 Hz - 6 kHz

S ERTE 402 _

HEREE(ms) [AC |HHFEEEDL10%-1% (750 Hz - 5 kHz)

PHEBIEDL % ?SKEI-TZ_—llzoklr'Ijz)
— — L. /IMNEREIXIVET B,
DC |HIEEDI0% 50 Hz - 10 kHz
=AEH 2w

DC —

revised 2023-02-24
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ABS BV NK IEC 60092-504 (= JIS F 8076) HERZ FR/E ARG
- - iR $EE 150 kHz - 80 MHz RAGEAS1 =T KB
- — RIEZE A 1 kHz, 80% IEC 61000-4-6
- - E X 3V (rms)
- «— EIRBURE R E <=15x10-3 decades/s Ft=I& 1%/3 s
- - - BRIMV . ES-HHSAITHLTITI,
For equipment installed in the bridge and deck zone - - HSEDRERDT-0(C1 KHZD A HESEN B LT B8 (E.
- - 400 Hz, 8O%ZEFEL THELY,
- — - MREEIERREICREINOWBEIROEHEZEMT S,
« - ARy EIRE 2,34,62,82, 126,165, 188, 22, 25 MHz
— — g E 10 V (rms)
- - - RFMUTAS2a=FT15HER
- - - IEC 61000-4-3
- - — HBORBOE=OICLKHZDOANESELELTS
- - — BEIE. 400 Hz, 8BOWZEFAEL THLLY,
«— Repetition ratelZERFHEIZHES, - - BRI ob
< - — 9SVTEA (A=2B)
- - - IEC 61000-4-4
— — — [EE SRS
- - - (H—2)
- P - IEC 61000-4-5

Power Supply Variation, (a) electric, AC Supply

Combination No. Voltage variation Frequency variation

permanent % permanent %

1 +6 +5
2 +6 -5
3 -10 -5
4 -10 +5

Voltage transient Frequency transient

15s (%) 5s (%)
5 +20 +10
6 -20 -10

Power supply variations, (a) electric, DC Supply

Voltage tolerance continuous =+ 10%
Voltage cyclic variation 5%
Voltage ripple 10%

Electric battery supply:

for equipment connected to charging battery
or as determined by the charging /

discharging characteristics, including ripple +30/-25%
voltage from the charging device

for equipment not connected to the battery ,
during charging +20/-25%

Power supply variations, (b) pneumatic and hydrautic:

=+ 20%
Pressure

Duration 15 minutes

Electric A.C. power supply variations

—

Electric D.C. power supply variations

—
—

—

Electric battery supply

Pneumatic and hydrautic power supply variations

—

revised 2023-02-24

NEERERICTY LIICELSE . ROBEZERT 5.

ACEE(E BEES %) BIRBZEE (%)
et 1 +6 +5
2 +6 -5
3 -10 +5
4 -10 -5
s EXLEH BRHEE
ACBENE 155 (%) 55 (1)
5 +20 +10
6 -20 -10
DC EHIE %)
EELEE (EEE) +10
BEMLSNDDC |EERRBES 5
EREVYTIL 10
ZEEROEEMIC
ESENDE0 — 25%, + 30%
EEt-LBDC
FEEMOEE I
BESNLLED - 25% + 20%

ERESIVCHEEEATE D+ 20%, - 206 TENEFNI55 LU LR
BL.BBOBEERERT S,

<9/14>
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ABS

BV

NK

IEC 60092-504 (= JIS F 8076)

HERA PR/ B AR

3 interruptions during 5 minutes;
switching-off time 30 s each case

For equipment which requires booting one additional

power supply interruption during booting is to be performed.

- 5O REIZ3E 41 SR E R A B T L (13 0B T B RS (£ 30%) |
HERDESERRTD
- AVEaA—ADI EIFICHBEET AHBICOVTIERIZLSIE,

(a) RERFFRAZS DU EICERTHIEMNTED,

(b) L EIFEFTIRIDOEREHZEINT 5,

-EREARUVEREESIHRBENREOEEET S,

-BATESBEICENTIE, TOYSYILEFVRT
LIZREESN-TOT S LRIET 40 BEhbN i,

BRI (%) S ER
IEC 61000-4-11

- - - BESNERR
- — - IEC 61000-4-2
_ . 5 iz iLos - . E3%; B

2(+3/-0) Hz - 13.2 Hz , amplitude == 1 mm ROFREEIEMRETRSIL, RS GRIBH2U L) #1157 — R HRIRBAR
13.2 Hz — 100 Hz, accelaration == 0.7 g IRBIERE (Hz) IR (L INEE — IEC 60068-2-6
For severe vibration conditions, e.g., on diesel engines, air compressors, 2(+3/-0) - 132 #RIE + 1 mm —
etc, 13.2 - 100 INEE =079 —

 HIEMRTIHS 3 <9043 . - .
2.0 Hz - 25 Hz , amplitude == 1.6 mm m’%}g%;"g}t;ﬁgg_gtgli‘ MR 07 gDIREIZ30 HZTI053 A QM5 FBALNIENEELLY,

. = AVER i - S £ =P} - s —
25 Hz - 100 Hz , amplitude = 40 g AENRDSNIEC SREIL CRIEBT S, MRRASEE |5y 2 w00 FRARKTRETS

1205 ORI HARBERET 2 ENTES, HNEEMO22 AMRASNI IR HM
Duration : 90 minutes at 30 Hz in case of no resonance conditions; » RERX3E A RIZDOLNTITS, - FHRERBAGH NS (330 Hz
Duration : 90 minutes for each resonance frequency at which
Q >= 2 is recorded;

. $EF | oot ] <L = ra N — 3 24 = 5143 = :;{ ey -
Test to be carried out in three mutualiy perpendicular planes; 3-%%%@%;%0%5%;2%%@?2& DEBFHEABLL B R %{)‘ﬁﬁféi@gﬁﬁ@iﬁm' LR
It is recommended as guidance that Q does not exceed 5; IRENERE (Hz) IRIEE = (X INEE —
Where sweep test is to be carried out instead of the discrete 2(+3/-0) - 25 RiE + 1.6 mm —
frequency test and a number of resonant frequencies are 25 -100 fNEE =409 —
detected close to each other duration of the test is to be “Q A5 BRI EMNEZELLY,
120 min. Sweep over a restricted frequency range between it AR 1905 . FERRIREMCTERT S
0.8 and 1.2 times the critical frequencies can be used where HRIBEHQ=2 MBS HIRE KM
appropriate. SHRERMA R BSOS A 1T1330 H
(1) Dynamic: 22.5< — — IR
Using the directions defined in a) to d) in (2) below, the equipment is Inclinations
to be rolled to an angle of 22.5< each side of the vertical with a — —
period of 10 seconds.
The test in each direction is to be carried out for not less than 15 — —
minutes
(2) Static: 22.5< — —
a) Inclined at an angle of at least 22.5< to the vertical; — —
b) Inclined to at an angle of at least 22.5< on the other side of the — —
vertical and in the same plane as in (a);
¢) Inclined to at an angle of at least 22.5< to the vertical and in - -
plane at right angles to that used in (a);
d) Inclined to at an angle of at least 22.5< on the other side of the — S IESI SRR (L AT BN SRS E 6 OHESE (= (L ER LAY

MAPSH 5 oW =] - o

vertical and in the same plane as in (c).

revised 2023-02-24
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=m RIFaER
IEC 60068-2-2

Reference standard IEC 60068-2-2 Tests Bb for non-heat-
dissipating products and Be or Bd for heat-dissipating products.

Temperature: + 55°C == 2°C, Duration: 16 h or

Temperature: + 70°C = 2°C, Duration: 16 h

Dry heat at 70=C is to be carried out to automation, control and
instrumentation equipment subject to high degree of

heat, for example mounted in consoles, housings, etc. together with
other heat dissipating power equipment.

Equipment operating during conditioning and testing ; functional
test during the last hour at the test temperature.

Dry heat - Higher Temp.

Temperature: + 70°C == 2°C, Duration: 16 h

—

—

(Dry heat - Higher Temp.IZ#H 253 %5 B8 &L )

—

—

(Dry heat - Higher Temp.IZ#H %3 55 EREEL)

—

—

(Dry heat - Higher Temp.IZ#H 253 %58 E&EL)

ELniE R ER

IEC 60068-2-2, Bb, Bd

IEC 60068-2-30 Test Db
Temperature : + 55°C, Humidity : 95%, 2 cycles, 2 x (12h +12h)
Mesurement of insulation resistance before test ;

Equipment operating during the complete first cycle and

swiched off during second cycle, except for functional test ;

Functional test during the first 2 hours of the first cycle at

the test temperature and during the last 2 hours of the
second cycle at the test temperature ;

Recovery at standard atmosphere conditions ;

Insulation resistance mesurement and performance test.

HERATOMERERAIE.

HRERBRPERE, RODF AUV THBFEFIRE
2L, 2 BB DY AL TEEREN S,

HEBREETOMOHDYAIILORD2 BFREERYS
HEBRETOY AL ORED?2 BEREIITOHEEER,

RERREHICEE,
ERIEHUAIE RUERERER.

CORERIE, ZHERFEDLGVOERICIRY ST SR
[SHLTEET o

SR e R

IEC 60068-2-30, Db

EmfRTFaER
IEC 60068-2-1

revised 2023-02-24
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Temperature : + 5°C = 3°C, Duration : 2 h - - KB HERESER
or RERIRICHESN HHI[E- 25°Cx3°C, 2h IEC 60068-2-1, Ab, Ad
Temperature : — 25°C == 3°C, Duration : 2 h - -

For equipment installed in non-weather protected locations or cold
locations, test is to be carried out at -25<=C (-13<F).

MHEREE DR NG AT LK R ISFTICERY (F (F o h B
F|IHLTIE, HERIF—25 CTEET 5,

Four spraying periods with a storage of 7 days after each.

Initial measurement of insulation resistance and initial

function test;

Equipment not operating during conditioning of the test specimen
Functional test on the 7th day of each storage period

Insulation resistance measurement and performance test:

4 to 6 hours after recovery

Salt mist test is to be carried out for equipment installed in
weather exposed areas.

On completion of exposure, the equipment shall be examined

to verify that deterioration or corrosion (if any) is superficial

HEER (SRR RERR BT LM IEVEBNIRRB L L, 5%=+1%0D NaCl
BikE 2HRFEEZL, 7 BEKRET SV E 4 AU
IV, TRENDH AL DT BICHBOEEEERT S
LEBIC, B THRD 4 BREILUE 6 BRI ORICHIRD MR
EWERT D,

HERTHER HBORELOBROREDLIEDEEEHE
B35,

AERAEDFEMICDLNTIEL, IEC 60068-2-52, Test Kb 1245,

JIS F 8007 IEC 60529
JIS F 8062, &5 (IP20 - IP56) (HEBORE)
FEFROREMMESHI7 BAAHNDI EOE  [EKEBEER

%o

HERBIE HURIE R U B AR SR
R, HBRPEEDOES,

- TR FEBERREICLEN,
-JEZFEAHOT B BITIBERER,

-EIBE D4 BfE ~6 B ORICITBIERAER D
TEREsHER,

BKEZHRL, THRREDGVXE, 62T F(R)
BRRICEY o HHEIBIHLTEEENS,

IEC 60068-2-52, Test Kb

in nature.
BE/MX-E5HB
AV NRREERERER
(IMO Resolution A.694[=THIZERFY) ISO 694/25862
IEC 61000-4-8
- THE R - EREEEMAREAR
- EREE 1 (V) SEBREIE (V), 50 Hz F7=(260 Hz - IEC 60529 %I
- Vr<=65 2 X Vr +500 - IEC 60071-2
- 65 < Ur <= 250 1500 - it (%) B L L BR
- 250 < Vr < = 500 2000 -
- 500 < V7 < = 690 2500 -
- BHEOERELGLIEEMHESLVCEEMERMBICEEZLIDEMZ 5, |-HEREEDEEE:50 Hz X(E60 Hz

BFMEFEEATHEICEY ., HREBEEMAHEMNIFELIL
VWEIRA H AR TIE. TOEBEBMLI-RHBREEEMR S,

I L7-[EIERIE, EIEREERE THERY S,

gﬁﬁt?&%ﬁéhf:@ﬂ%(i, FTARTAUEDHE THERT

HEREFEVREOEM SO A THERY 5,

BIEERITDBTNAHIETFHADT VMR,
HERDEEYSLTELY,

revised 2023-02-24
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EIRET EMEREAR
IEC 60529 I
IEC 60071-2
VDUD T2y 3 i ER
P - - ERIEER
Rated supply Minimum insulation - s " - IEC 60092-504
voltage (V) Test voltage (V) resistance EREBE W (V) HEREE (V) HEBIERE
Before test | After test [« SERAT HERE |
U, <= 65 2 x U, (min. 24 V) 10 MQ 1MQ |— Vr <= 65 2 X Vr (min. 24 V) 10 MQ 1MQ |«
U, >65 500 100 M Q IOMQ |« Vr > 65 500 100 M Q IOMQ |«
U, is the rated (nominal) voltage - BEOELGHIEEMHERSLVOCEEMERNMBOEZERERET |- 2EBEXMMHE: AIEGES, EBREFICOVTITS
EREE-EERER. B KEERR. SEERBORRICERET D, |«
RFEREL ST E1ER

revised 2023-02-24 <13/ 14>
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PEREELHEA e

HEAF HRPELIVERRICBENT, 20 BHET HBEE G
TEDHIE HEHNRTLRMHREICED o R (&

HREABIEELFRELAGNIE,

PEREE B

M, HBRRIC. ZDBMET HBERERBTTED L,

BLEENRTLERMHHREICED N R E I RN S

FEIHEARELANIE,
HBRPICHENT. BEOEETRGEROSL T (LHEERE XD
ShBh ., EROERREEFRIESNT—INEEENDLD

THOTIIEBHLY,

ABS Rules for Building and Classing - Marine Vessels January 2023,
Part 4 - Vessel Systems and Machinery, Chapter 9 - Automation,
Section 8 - Equipment, Table 1

BV RSS NR 467.C2 DT RO7 E, Part C, Chapter 3, Section 6,

Table 1 (2014-07)

ClassNK fiFA# # - #BRZEDERDHLURTCESE F7iw HliHs L
VEHHER#BREOULICERSEE - 1E BSE#BBRSIVEBOME
ARR - 1.3 BEHER - ®7.1-1

ClassNK Guidance for the approval and type approval of materials
and equipment for marine use - Part 7 Control and instrumentation
equipment and electrical installations - Chapter 1 Approval of use of
automatic devices and equipment - 1.3 Environmantal Test - Table
7.1-1.

IEC 60092-504: 2016-09, Table 1
= JIS F 8076: 2021 #FE SR {E — 55504 & : B8,
FER UG, R1
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