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REI=aTIL
Safety Manual
1 B#

ZDREI=2TFIVIE HFT 0 TSIL2, HFT 1 TSIL3 ICTERATRIEETY , SIL 3 Capable F25E
BHEBRTHS. SD-3(UTAR) ZREHEMBEO—HELTHERINAIGEIC. ZEMASH
BHICEREDHD. TIL—TTR MBBEXM EREMET—2. B RHFdH. REHIREERAHIR.
BREBRENTA—RGEIC DV TRELTVET . ABREREICHERATAHIC. COREY=a
TIEHETIEHDETERHEAECEIBRELOLLET,

ABIEY VTV TRAUNMIBENWT, AIBREH R BUETARIEBESRAREEE=2)2Y
LET,

ZDARERHEL BHLFE-ARREICIELI-ER (4-20mA) ZH N T HETHRICETEE
HMEGIE T HIEEBHMEL-REHEIFTT .

ABFIREEERDEUHEH(HITLRATL)IZHZEL. RELEARBEICELEER
(4-20mA) &, LRV AT LMD ERIZIGECTHART BiEH A%, LV RATLOADYIERIC
HALET,

B—t HE& LT SIL2(IEC 61508) L—TF RSN DL EL TR T 51488 TT,

11 RIEEH
FRREEHRE:-40°C~+10°C(RER|EZL)
{3 R A #GE - 10%RH~90%RH (B EZ L)
REREERE:-10°C~+40°C(REE/EL)
1% RS F: 10%RH~90%RH (FEBEE L)

1-2 GERIRREIE T IGIRE (BEER £)
IEC61508:2010 Parts 1 to 7
Functional Safety of Electrical/Electronic/Programmable Electronic

Safety—Related Systems
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1-3 BERME GEHRER %)

ERhE BfiTRgE #2015 #28|

R eaE#E 2018 THERGIRIEE
EMC &% EN50270:2015(Type 2)
IECEx#R#%& IEC 60079-0:2017

IEC 60079-1:2014
ATEX 66 EN 60079-0:2018

EN 60079-1:2014

NITH—T O RAEE

IEC/EN 60079-29-1
EN 45544-3
EN 50104

HART

HART?

1-4 BHHFBRFE(1S2=T1LAIL)
EN 50270:2015 ERL AL

#F 1 Immunity test requirements: EN 50270:2015 (Type 2)

[tem Test Procedure Specification Criteria
Electrostatic EN 61000-4-2:2009 | *=6kV(CD: contact discharge) A
discharges +8kV(AD: air discharge)

Radio—frequency EN 61000-4-3:2006 | 10V/m: 80—-1000MHz A
electromagnetic field +A1:2008 +A2:2010 | 10V/m: 1.4GHz-2GHz
3V/m: 2GHz-2.7GHz
80%AM, 1kHz( unmodulated, r.m.s.)
Electrical fast | EN 61000-4-4:2004 | (DC power, Earth line) A
transient/ burst +A1:2010 +2kV(5/50ns,5kHz)
(DC power)
(Earth line) (1/0 Signal)
(1/0 signal) +1kV(5/50ns,5kHz)
Surges EN 61000-4-5:2006 | (DC power) B
(DC power) +2kV(line to ground)
(1/0 signal) =+ 1kV(line to line)
(1.2/50(8/20) 15)
(1/0 signal)
+1kV(line to ground)
(1.2/50(8/20) 15)
Radio—frequency EN 61000-4-6:2009 | 0.15-80MHz, 10V  (unmodulated, A
common mode r.m.s.) 80%AM, 1kHz
(I/0 signal)
Power frequency | EN 61000-4-8:2010 | 50/60Hz, 30A/m(r.m.s.) A
magnetic field
Voltage dips EN61000-4-29 0% residual voltage / 1000ms C
duration
40% residual voltage / 1000ms
duration
Short interruptions EN61000—-4-29 0% residual voltage / 20ms duration C
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2 ERAE

2-1 REHHE

ABEDREMEEFILUTOEBEGVET,

BTG RAVMIE VT, AN R SN RARIETBFEARREEE=2TLET,
-REGREBLEE=RIDTUI-AIREAR  FUHAR FEBRRAREEEICEL-ERE
EREOZATLBIZH AT HIET, RBEOH AHEEE 4-20mA H AR HART BEH D X)) &
BYES,

4-20mA H AIZDLVT

BIEL-BEARREMBE 4-20mA HAEIFLLHIBEIZRICHY . F.S X 0%DIZEIZ 4mA ZH SIL.
TILRAT—ILEEDBEIZFSX100%DIHEZ 20mA EHALET,

XHART BIEH AL EHEEICEFNFELEA,

2-2 JEHERER EHEAE

LT O#EEIS SR EREETIEIHYEE A,
"HART B /1
EREAATIIY)
*RS485 1 (AT 3Y)
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VAT LA
PLC Z/tLT. BHEFAZHIEL . EEZANTEHIEEDL AT LD—HITT,

SD-3

<SD-3>

BiRHE EEHH
ﬁ - ﬁ =
DC24V SD-3 (4-20mA)

<SD-3SC+GD-3>

EREE »| so-3 > EEHAH
DC24V (4-20mA)

GD-3

7115



2-3 BERE
TEREE . 20%
KCDRBEFBADRETELHAEROMIEIZBEIL TIX, FMEDA OBERICEENET,

Rt Y : NCF Y 1Iy)—X
HASE . 50%hGZEERET 20 P LAA

90% 525 R 60 #0 LLIA

BWRE Y . IRFY—X
HRAGE . 50%hGZSEERET 20 P LAA

90% 525 R 60 #0 LA

2-4 TEIGE

ROM/RAM Fxv/ D B2 E2HT 24 B

LU BEEEZHHBERORKECERRE: 15 7

XKECEZWICKYBRESN RO ECELTIE. CORFBLUAIZBMINSZEERLET,
F-. CONHEIFECZHTANOBREREGERBOSEITHEYET,

2-5 wyb7vS
AFRTEREREAE]Z S BT S, T, RESNTVSNTA—R([EIBHTIRELTT LY,

2-6 TIL—TT b
TI—DTRAERET BHEMEIL. IRF 1 5, NCF 0.5 EFHRLTLET,
TIL—DFRAMRE: HRIRIE. 4-20mA B H{ERE, oo RaE
(93 #aE A (L SR Replacement of periodic replacement parts ZSBLTT&0LY)
TIW—DTRMRRK: HRARIEFREGCE, ERENFR. 7 RICEREAEREEA=T &,
MTTR: 24 B§fS
ERY—IL: TESE

8/15



ERY—IL Tk AUTFURA

KIEHR HAREIZKD f—HTILTHBIE

KIEAFvyT | IRFEVHERKIEFvvT (4283 9011 00) RELREC L
AR Y B AR IEF v 7(4283 9012 70)

Ko7 0.5L/min L EDFREMNTEHELD A—N—ATFFUR
gL THDLD k3

=S HAEE0ILAAEAREDLD A—H—AUTFFUR
MERTELHRENREARLGZERYVGZDLD | 128D
REEHIRUOTTREARLTEALET D

[ —RREIRE ME RUILEY WiEmElL

RN#E: ¢dmm
BERIm UA
AHBARAR MET7OY
RE: GAmm
BER:1m LA
WEEDRNAR HMEFTT7OY
NE: 4
EEER:10 cmLlH

KT —DTAREFIC, RBFOWBELTENL T HEEBEL-BEEZIF-E 5L,
KIN—DTAMERERETRT EEHELETS,
(BEMIEIERZSBLTTSLY)

TIL—DTAFEIE

1) REMREZ T N /RAL TS,

) ARBDHRARERTENEOTHLIBEHERL TS,
NAHRARERHTREZBALTTILY,

4) A RIGERFREEELE., 4-20mA H A EFERR
5 ZEMEEDNAN\RETIZEL TR T TY,

T>oTTFELY,

KTW—DTANIMBRREEITOIE. KB BRIEE T HRIBEENH D=0
Y—EXTUNRELTTSEL,

CillEERZT
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2-7 RSFRIR
TI—DTARYUNDORFRRER IOV T, BIRERBAE7. RTFRBRIZTSRZEN,

2-8 (BT
HRERBAET7-7. SPRDKIH I ZTSE TSN,

2-9 RE-BRPIUVEE(CDOINT
HiREREAETS. RE -BRPIUEEIZDVVTIZITSETIL,

2-10 RA—h7YTHEB (4= v LY 7RERE)
AKBOBEBREXANTHLOTEROEBRENA=SvILY) PEBELESTWVET,
FOBIXEBLGAABRMIEEFEFE A,

g EN 3JExt EN %t
IRF 25 7 60
NCF 25 # 60

WERESRI ORICEEFEEHRNTERT+5)

2-11 J7—LITF7DT7VvIT—k
T7—L9xT7ET7vTT—hT BRI T8 TIBICARBERL TS,
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2-12 {E8EMET—4
HIER R VB ETE—REEDFERIETEE FMEDA LAR—KMZEEH N TLET,

Model FMEDA L7R—k Report No.:
SD-3RI RK 19/01-130 ROO1
SD-3NC RK 20/05-036 R002

AI#ETFMEDA LAR—RZ TSR T LY,
SIL2 ZHBIEBH=HIZIE, 100IHFT=0) THEALTTIL, SIL3 #ZHESEH=-HIZIE
1002(HFT=1)TERALTT LY,

2-13 EEIERDIEE
1EH=Y 1 EUT

2-14 ERE—F
BEREEBERE—F FBHERBERL 1 F1EUTOR)

2-15 E@=
BEE ErEZE

2-16 EJE
E & DC24V
4758 DC18.0~30.0V

2-17 RamFmm
HREFa WEFAN 10F
FMEDA L R—bDEEMET—21&. COHBMRTOAEHNTT .

2-18 BRIND/INTA—FRE

- IN—2 T b (HRE) BF DD 4-20mA H A fEIE 3.6mA LLF. 21mA LLEEGYE T,

X a1)T4 L HART BEICKIREEREARA LT DTN TATIIaVBEEEHEAL TZELY,
HEEERLLLTHERAT S5E (. LEREBZR T Fo TS,

11/15



2-19 REHSLVHERREDOHIR
REREGRAEDN 4. REHEXIZTSHESLN,
FRRE BIRGRAEDN0. ERIHRIZSSRIZEN,

2-20 7F)5—ar DFIR
F)r—2a 0 DFIRIZDONTIE, BIMIEIRERBAEIZCSB TS,

2-21 N—K9x7 / VI TREBOHER

SD-3NC
Software Version Ver 1.1
Hardware Version Ver 1.0
SD-3RI
Software Version Ver 1.0
Hardware Version Ver 1.0

2-22 TWEEH
EiREREBAEN10. E @R IFTSHBES0Y,

2-23 Error codes and message
TA—ILOERENREL-IGEDORIGEEFIBIZ DN TIL, En#ki#BEZ Troubleshooting |25

BRrZal,

2-24 Operator interfaces
B kiR E [ Usage Instructions 12 ZSHR(FZELY,

2-25 EILEIF
AESOBEFLTIEALAELY,
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2-26 FEE.MEEDER

R

Safety Freedom from unacceptable risk of harm.

ZE ZETEGLRINGHRNTINSIKEE

Functional Safety The ability of a system to carry out the actions necessary to achieve or
HaeL e to maintain a defined safe state for the equipment under control of

system
HRITHEENG IR (XLZHER T OMEE) ERET I LICLIYERS
nNe&EENIE,

Basic Safety
EXNRE

The equipment must be designed and manufactured such that it protects
against resulting fire and explosion under explosive atmosphere
BEMFERICRODTERRELGSEVLIGRIARUVRENGENT
WaZe&,

Safety Assessment

RETEAAVE

The investigation to arrive at a judgment — based on

evidence — of the safety achieved by safety—related systems
ZEEEVRTLIZE>TREUNERSN-2EZ, FHLZEDINT
FIEr g B DRED &,

Fail-Safe State

State that the defined fail-safe

TEABMEDIKE EEIN=-TzMILt—RETHDE,
Fail Safe Failure that go to the defined fail-safe state without a demand from the
T AIE process

TOEAMLDERGELTERINZTAILE—TKREITRLHED S
&

Fail Dangerous

fe bR BB pE

Failure that does not respond to a demand from the process

(i.e. being unable to go to the defined fail-safe state).

Failure that deviates the process signal or the actual output by more than
15% of span, drifts away from the user defined threshold (Trip Point) and

that leaves the output within active scale.

TOEANLDERIZKRELEWNKEDZ L
(ThahHb, EBIN-REEEDKEIZTLIENTELLY),

Fail Dangerous
Undetected
b7 Ja ke gRANAY o 1= 34

b

Failure that is dangerous and that is not being diagnosed by automatic

stroke testing.

HOZMMEETIIRE T AIENTELRVWERAIBED L,
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Fail Dangerous Detected

R sh SR flifE

Failure that is dangerous but is detected by automatic stroke testing.

BHOZWERERICEVRE T HIENTESRRAIKED L,

Fail Annunciation

Undetected
kY (WA AN = k0>
HEEE D I PE

Failure that does not cause a false trip or prevent the safety function but
does cause loss of an automatic diagnostic and is not detected by
another diagnostic.

REREZEIST . BEERL2EHLELAVTIESL, BEIMNGZEORE
KERIL. HOBHICEYBRESNGNEEDI L,

Fail Annunciation

Failure that does not cause a false trip or prevent the safety function but

Detected does cause loss of an automatic diagnostic or false diagnostic indication.
BRHEShOEHODHHE | REREEISYT . MREREZHLELGVTIAES, BEBNEZEDE
REDEIE K REWRTEY HHIE,

Fail No Effect Failure of a component that is part of the safety function but that has no

me EE

effect on the safety function.

WBREERT OMBMDBETHLHN. REMREICHEEL S ZLGVEIE,

Low demand mode

BEREFEBHERE—F

Mode, where the frequency of demands for operation made on a

safety—related system is no greater than twice the proof test frequency.
REBERICRETHEBERBEENTIL—JTAMNERD 2 BEUT
—Gﬁéﬁm%_l’:m:&o

FMEDA

Failure Modes, Effects and Diagnostic Analysis

MEE—F. FELSUBES T

HFT

Hardware Fault Tolerance

Tolerance that to keep executing the function requested under the
hardware fault and error condition
HWRDI+—ILEREIS—DHHRRT T, BRSNHHEAEEZTZETL
T HEFBIE

MOC

Management of Change

Management of change the hardware or software elements, and keep

traceability
BEOMBOVINIITEDERDEFLZEEL, BIMEZRIFT S
Z&,

PFDavg

Average Probability of Failure on Demand

EBNE KRB D TR RE R BR DR

SFF

Safe Failure Fraction

The fraction of the overall failure rate of a device that results in either a
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safe fault or a diagnosed unsafe fault.
HBEEAROBERDOAD ., REGEETF(IZMIN-ERLGEEE
HBRELTELLIHERDEIS,

SIF Safety Instrumented Function

A set of equipment intended to reduce the risk due to a specific hazard.

REDRIRDIRIERLT LT BRLI-HEE,

SIL Safety Integrity Level

Discrete level (one out of a possible four) for specifying the safety
integrity requirements of the safety functions to be allocated to the
E/E/PE safety-related systems where Safety Integrity Level 4 has the
highest level of safety integrity and Safety Integrity Level 1 has the
lowest.

E/E/PE REEERICEIVEToN-ZEHEOREEEHZIEET
BI=HDEERRIIZL NI (AIRETHS 4 D2DID) T o

SIL4 AREEDHFTRLEVDLARILEF>TEHY., SILT ARBELLA
ILTHB,

SIS Safety Instrumented System

Implementation of one or more Safety

Instrumented Functions. A SIS is composed of any combination of
sensor(s), logic solver(s), and final element(s).
—DULDREFHEMEZHE Y DE. SIS & ¥, . ADYIVIL
N—  BLUVERHNGEROBEAEDEICL THERENS,

UL
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