A E==nl

Safety Control System 74
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Process Shutdown System (PSD)

o= onlm ® Emergency Shutdown System (ESD)
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12 1 SEAS HOAAE e Ofo] Bt 2 fail-safe ZES ZtF Hardwired system
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5| AMHEM™ 1970301 ZHtoj= Relay based Hardware S oem ySlem= ST e e
; e 139 fail-safe@! Ao[Ct TaiLt, =2 M2[=0|= =76t
SystemOI X1 Aie10, 1980 ST PLOProoramm— 5 oy ojoy Ajg sl ZimEl 22t0] AT o2 4
able Logic Controller) Based Control System, 1985 2E ol X [f 2oist AAHOR0| CHH} AU 97
(ﬁﬂzgzgf;;ﬁ:essor Based Safety System 7[Eto=2 0] ®rt OF@ 8?711370'-.th =0 QW_ Efolﬂi %%
. MM Z2tel Z=T2 THstt o AJARIS] E51E 7t43)st
2sdel H2HRl SHNAERl SES BSARH o o) \amie JjE AAYT QS SR MElE 9
TMR(triple  modular redundant)  Based System 3S|Ate} SiTH HOAARIOIN 27 510] Xj= A3t configurationS

Diagnostic Based Redundant System S|AFS0| XtAIS] AJA
Bl ZQlo] orM Xt ME 7|39 TUV (Technischer

Uberwashungs Vercin) 22 QI15S 2S6t S X5 &

NS7A 7S & Ll QHHA|ARICEZ HE 0153t
(Dual Redundant), A&=3KTriple Redundant) A|AEISO0] Q)
it Ct. Redundant System@| MTTR(Mean Time to Repair, "t
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CERTIFICATE

No. B 0502 55466 001

Holder of Certificate: Shenzhen Zanty Electronics Co. Ltd.
1

Production
Facility(ies):

Certification Mark: A

Product: Electric pumps
(Electromagnetic Pump)

Model(s): SDPU-4073
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Parameters:

Tested according to:

RTIFIKAT ¢ CERTIFICATE ¢ &5

J& 2. TUV 213N

TUVE 19801CH Z0f Of0|Z2Z2M|A 27t9] OFF AJA
Blol| CHSE A2 AEsto] =Y BZ0| = DIN VDE 0801,
0% DIN V 192509] —EMS H’é IRACH 2 252 Ag 2
AMofl 2 8719 He 5592 #R50] Qo 1
V19250 H0f| w2 |§.E7+ r HHTT QUL

IEC 61508

1996A%, ANSI/ISA7} 37 AES fI8F QH A7 AlAE
(safety instrumented systems, SIS)QI g2 ol MA E&

= S84 Pl MEX

1 |ECE 61508 draft of internat |onal
=l 0|AH2 K2l 7IX] HO|A S84.01 EET &

58

consequence  frequency possibility probability of the unwanted
risk & exposure of avoiding occurence
parameter fime: hazardous
everts rel atively
high lovay
slight injury
no influence 1
tothe
environment

seldom to

dead of 1 person

periodic influence
o the

environment

cortinuous

=eldom to

dead of several relatively
people trequent

penmanent
influence to the
environment

fequent to
continuous

multiple desths
disaster 8

Requirement Classes

& 3. TUV DIN V19250 1+8

SRR
1B EE R E s

Safety Integrity 2,',°:::,T,% °;J:'r':;: Risk Reduction
Level (Low Demand mode of Factor
operation)
SIL3 >=104 to <10-3 10000 to 1000
SIL 2 >=10-to <102 1000 to 100
SIL1 >=102to <10 100 to 10

2! 4. Safety Integrity Level

=
oafl @11 Q/ct IZ||—__r,LO1|A-|'— S84.01 H
QT EHa A Y #0H oLzt
AHX|L|{E Practiceo] 2

o I Q79 HF0| 2&

o [ostEE

0 Ot 24 AF(safety integrity level, SIL) EME 2|6t
Jl= 21

N3 93 =M 225 4,012
IEC 61508 H&2 e 4a 2015 4HAZ Lirs O 2
Z fZ(satety integrity levels, SIL)E H7|5ICH

SIL 1~ SIL 4, 0] SILE 2t OFM 21 L= O™
= {otd YXt AX9| @5 A
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J)E BiCt OFH JIS2 SAS 9IF UAS 0l 4 UzE

SAED| H2o) oF 22 4%0| 250 BEE 4 s Crical Control &
Zoict,

Process Control

2.2 Fail Safety Control System

Fail Safety Control System 2 CIZi6t1 £26t T2 M|A
O M&st =2 M2IM1} OPHME 25 Safety System O|CH
2 ME0|Lt SHASHE HMOAAHIY ML= 2401
AAENDCS, Distributed Control System) 2 Total Process
Solution System@| ot HHEEOCZ A ZUHM|O{EL} ASOI
E{H|O|A(Signal Interface)?} 7Jhsotm, Kt =Xl
Stand—alone system@=Z2E 1M0| 7Hs3ICt,

i THHOlO| OFX{Q| O1g|—
Fail Safety Control System= E#(2| 20| 27l= 12l 5, Safety Protection Layer

ZhA0f  HE0|  Jkset  OolER ZRMA7E

(Microprocessor—Based) QHUAIAEIOZ N T HMEHL|= 0lof Cistod, OFX AJAEl(safety system)S SHKILE 7HA
Ofeer 2, S50 Ze EXE A3 tieME B35 Jls2 =0} o
® High—Integrity Process Control 2 oy 2F U 2= JIA 52 A4 Z5H0 015 o
® Burner/Boiler Management System (BMS) Siigtz ojg) NEE B2 Ho 2 22 OHx AJAEIS
® Emergency Shutdown (ESD) system A (alarm)Z 220 OfF A2 SE5l= HES X=X o
® Fire and Gas Detection System 2 AaH3IY

® Pipe and Instrumentation Monitoring System

® Process Safeguarding System, etc, 3. °|_|'x|_g (Safety)

Tt ot 21 047|(single loop controller)2t XIE 2|2 12l 60f AND gate®| 7[SH 32E7} LIEPLIQICH (S5
Cl(chart Recoden)2 AIRHE MO AARIR S5 24 Tl HIMAALS| Hardwired System). Fail-safe ZE9| 7|54 &2
OJAAZIDCS)Tt PLC 2219 AAHOR YUME|N] QT 0] RI2 FX} HE Aj0jo] 8 kHzQ| ZIj47t Mzofof st
S AAER S HMoiQh 2A 2YED ofL2t eleh o ZdolcHo|Z 1= o1| 8 000H2| XA HAIZ 7Ks7 &), 0
of chblsk= A =AQ OFY HA| 7ls2 MSeich a2, = My 20| Hets| XSt AND 240 55 =
L2 MY %O SHE2 B9l Mof AARI0| YEXo=2 Z20{|2} transformer2 0|S38iCH RELHO| EEo| o &4
NEotes A Eot 74801 o MXIE 271611 Tt Ol Slo|L} SIRICZEE O F TE E2 AS BrA| SH(A
St 3 B0 AXQ A Algr gig A| 3HS2 O safety state)2 de—energize ST} M2t 0] ZES 22IH
dEe2 REsh= JIsS0ICh 1 =52 Mol 27t S8 ORF fail-safe 5Lk,

(out—of—control process)?| {USEE At Z27K = 0|H YEHO| fail-safe ZEO0|L} 1 2| MI|Xt

B2 g
oﬁ_
= 1o
Ao
o 2
n 3
o 8
o

safety), 2t F&(impact on environment)2 t 212}0|(non—programmable systems)2t0| A&Q| ATHO|

U5t HIEES 302 N AlJl= Aolch SHoIAM Lt 218 2X7t YEi=2 Z<0l AFZ0| SI8=01RICt. 01O
QTEE HEE M2 M0l Mot OF TS EK] AlA A2O2MM Z22t9] O A|AE(programmable system)2
Hl(safety shutdown system) L= OFM  A|AEl(safety OFR2| ZASIHEIE 7|SXofof et Z2Ae| otME QE=E
system)0f| 2falf 7tSSIC O| AMAEIS2  ‘fail-safe” 2 Ag =+ Uz Jhsds 210 Ak olE =0 28289 7
fault-tolerant” 2, 0= ot JH&|Q] TA0| AAEIO| OFX HaE o @ energized AEHO| TEHE channelS0|Ct
50l e £l EBS QIUI?_HZL % 501 Mol Z fledet HEiE R 7tstt 1HS FEot7| flotd B2
Ho| OFESAIZ0| 2o TIct ANAE] #IT(Vendor)S0] O[Xl= CPU AL =] 2& At
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i AMAJAE (hardwired system)OllA] AF2E fail-safe ¥2]
7t OOIFZ2I2MM Z2t9] QR AJAHRIO]| 0|8 =O0iA 1
AMZ|EE 20|17 QICh Fail-safe binary 22 DE0|A,
fail-safe AND gateZ} logic output & watchdog signalzt
7 MEEICH TUV RC (Requirement Class) 62 712 &
57| QsiME F 7Hel =EXQI fail-safe AND gatelO] =
250 HMI=0{oF St

=

¥ Jp oo

+24V EL+) . JuL
! Symbol

12l 6. Principle of the Fail Safety Module

PES(Programmable Electronic System)9| XIZ+ ZAHIA
1 22 SRt HHMES O AZHsafety time)O[Ct QFH AJZH
|

2xE =9 Mol el S80| s AHENEA ofXl &

k1 rlo

=28 7ts7 ske zdi ARKE Qoleich olE ST,
burner F0{Q] 2K AIZH2 1s(Z)OICHTRD &0 e
steam vessel?| 7|z 114).

mep 220l B DT
reaction)= 2 AlZH Lo Seliw|0f0F BT Of &R AlZH
(reaction time)2 cycle time2| £|LH 2Hi=2 A0 Tt 2
T T o AZH0] 12 AL cycle time® 500 msecS
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4, MZ|E (Reliability)

AME|Z(reliability)2t 7|77} 7S 7|12H &0 1 7152 &=
N7l= s=8E Qoleith X[skety |7t Xi5 7iCHECh 22
MTBF (Mean Time Between Failure) 2= X7} £& Alg|
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EC Technical CommitteeOf 2} Q™ AJAEIO| £H(life
cycle) & &9 R0 et EFE LIEFHCHOY 71t 8],

Operation &
Maintenance
14.7%

Specification
44 1%
Modification after
commissioning
20.6%
Installation &

Planning &
Implementation
14.7%

Commissioning
5.9%

St

T2 7. T 2 QO

Sensor
35%
Final Element
50%

PES
15%

8. 1 20 ME 2%

5. 0|127FksA (Availability)

0|27ts(availability)2 AAEID] HAXMozZ ZEsh=
SI20|C} 0|72 MTBF(Mean Time Between Failure)2t
MDT (Mean Down Time)E 0|2t C}29] Alo2 HH=ICk

r

= —MBF » 100%

MTEF + MDT

MDT (Mean Down Time)= 0AF ZX| A|ZKfault detection
time)t 25 AAHO A2 Mo 25 wXo TRst AR
= FgE m2bd AARS] 0187 sd= MDTZH A0l
ot 34 B2t 2ot Sitf PESHIA Q] 2 1E AR = XS
AT 51 HAMler T otHO 2 JHSsit,

0|27+sM2 0|53SHredundancy) = A& SHtriplicated)
= 37t g £+ 0 ol 29 5Y dxl= Y3E= o1l 1/0
ZEE2 0|56l &4 a0 o2 79 MME HXloh=
Zo|ct,

Tl A|AEIO] MTBF7} ZOH. 0|F3 A|AEIO| MTBF7}
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2 [ff 0|53t AARI0| MBSt AAHED MTBFE O =2
Zolct oM HolE 017KsE Vol Alg MzistH ShY
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&3t AMAR0| 0ISSEL YetMoz A2|ert =0t
AHZ HMA A= =Y XX 230 HQuad 7=
(2—out—of—4)E X&Z3tH TMR (triple modular redundant)
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IEC 61508 Standard  for
Electrical/Electronic/Programmable Electronic Safety—
Rated Systems,

TUV DIN V19250,

Functional ~ Safety  of

IE“71|2T/"W
A0} 1 LNG-FPSO, LNGC, LPGC,
FSRU, DRILLSHIP, SUBSEA
2t & : 052—-203-3692
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