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Co-operative Title: Modify Interlock and Control System of Level Control of Column
2C-2801
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ABSTRACT

This cooperative educational report describes selection and installation of ON-
OFF Valve and level measurement device to improve the emergency shutdown and
control system for level measurement in column 2C-2801. There are four procedures of
selection and installation of measuring and control devices such as 1) survey area in
field and collect data related with the project, 2) evaluate SIL of devices selected in
project, 3) study a method of engineering design and selection and 4) estimate
operation time and budget to be used in project. In conclusion, this project selected
guided wave radar for level measurement and butterfly valve for ON-OFF valve. All
devices have safety level at SIL1. The budget need in this project is about 260,000
Bath and operation time is expected 7 months and 2 weeks. This result will be used as

basically information for decision making of company.



naanIINlszne

a A @ r&’o =3 i L o = 9/ Qs [
'ﬁumum&naﬂm&mwawgﬁmummggmﬁ‘lﬂ"l@mma LWT]:"Lmumwagmﬂm
vasynnanagTiuiondudasuouauws g u3wh veindlasdon 910 (@) 9
@ o YY) a s a & =
1%”Iamaﬂu’1w1,a’1vlmm”l;i_fﬂﬂﬂgummlmam’sﬁ%ﬂaﬂﬂmmaamwmmﬁmmﬂ
ANSANN ﬁﬂﬁa}’wwLa‘i’ﬂﬁ%’ﬂmmjua:ﬂs:aumﬁﬂumsﬁwmu@ﬁuimﬂswmﬁﬂQwa.rm
a A& 9 a Qv o Qv ' o [
9% LLa:cﬂaan'ﬂwaumgqmﬂmqm‘[‘m WWNEUNW JRaMIuNungaaing qmin
e wds  dilmeaazwidnnuuiungentsenyiuilienatismiouas v
Uszaumsatlunisvinas
an W A e af A @ g = [ ar
VOVIUNWIZADE TA.ATINWAT ASFuAFNONS Nldldduush anauinoewaliv
Ausslitafaiudneg swdulslomiasnabsuitrwsanaaun VAVILINIZR AN
%ﬁ'ﬂg@ﬁmnsﬁumﬁ‘mqmmﬂf‘mﬁmm‘mmﬁﬂLm:mﬁqmqwnﬂmum@”ﬁmaﬂﬁ
ﬁmuj’ﬁulﬂuﬂszimﬁ@iam‘sﬁ’mmmmﬁmﬂuﬁ
VOVOUR UL WD Amnssumyiegu i 36 Nesuduiaslauazlvinag
ﬁaﬁmﬁmﬁagama@m
L2 ; =% Qs Fﬂl Q/ Qs r=1 1 =
garel voveuweadasnsanusznseunsy Ailalomaldldsumsinsaison
AREMAUABETILLARaUA AT A laLaNa NN
QmﬁﬂLLQ:ﬂi:Iﬂ%ﬁfﬂi@ﬁdﬁ%’]ﬂi’]ﬂdﬁ%ﬂ,ﬂuﬁ ﬁ’ﬂwn‘i'wamamwi;jﬁmzqmm

UWANE TR



GRRINL

unandamulng
UNAANLDMBIDINT 1
naanyINdsena
GRS
#15UWA319
N TUWMN
uni 1 uniin
11 Mnuazanudesy
1.2 Jandszasdveslnssnu
1.3 20UIAVRILATIN
1.4 e uhuann
15 dselpmifienadineslesu
unfi 2 sruusiadesdnuarnisdssifinanaidee
2.1 unin
2.2 suukIng
2.3 msUsziinnnuldes
24 gunsalialuszuniaguilsaiy
2.5 5asiatnseay
2.6 NN
5.7 ﬂﬁﬁ@ﬁg\agﬂmm‘lugﬂmuqu
unii 3 m‘iﬂ%’uﬂ*gﬁwuﬂmﬁ’%ua:muqmﬂﬂ‘nﬁ’ﬂ&nﬁ%‘luwané’ﬁ
3.1 uni
32 fnwuarnunudaysveslasims
3.3 mydsafiunuidss
3.4 msifenlfgunsoiiauszmunuldnanzaudulasimns
35 msirenlpsdynnadiiduszuylwdh
3.6 masudsudlusiudszuaans
uni 4 ﬂamsﬂ%’uﬂgﬂsznuﬁaaﬁ’%uazmuqumn‘igﬁuﬁﬂaﬁmuwanﬁ’:u:
4.1 uni
4.2 qﬂmtﬂ?ﬁ“@Lm:muqmﬁtﬁanl’ﬂﬂm&am
4.3 NMIa93R8Y SIL Verification

Vil

A B bR O N NN

12
21
41
48
58
66
66
66
70
74
78
80
83
83
83
86



./
iy

4.4 msdszdwsvdszanmlunsaarinlassns 87
4.5 madszduszozian unsentiulasae 88
uni 5 arluauastalawanme 89
51 a3ins 89
62 Tywuazguasin 89
5.3 wwamnamsun ldamm 89
USRI TR 90
MANWIN 91
MANWIN N, 92
MANWIN 2. 103
UseIAdId e 108



GRRITHIRP RN

A
A197°9N

2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Hardware Safety integrity: architectural constraints on subsystem build
from Type A components
Hardware Safety integrity: architectural constraints on subsystem build
from Type B components

a @ -

LRAITD NAVENYIVBIN Iﬂ‘idd']%’i]’]ﬂﬂ'ﬁﬁﬂﬂ&ﬂﬁ]’m P&ID

b.

[
= A 9 @

LEAsTaYa ALY AL IASINUIINANSANEN Pipe Class
Léﬁ(ﬂd‘ﬂhSﬁla‘ﬁ.LﬁU’Jﬁadﬁﬂiﬂi&dﬂuﬂﬁﬂﬂﬁﬁﬁﬂﬂﬁ Pipe Class
LRI 9L IuA L ED S (Risk Assessment Matrix)
NSULAT2AY SIL

LRI IUSH AN VLRI RINIL D D d NS B
TR e e TR P PIIE- TR OUI eIy TRy o Py
LERINTUTH AN LRI UANILE DM e FIunnda

=) U 6 Qr
ANSLA aﬂl"nqﬂmmmmu

3.10 msiRanltigr

Vi

27

27

67

68

68

70

el

71

72

73

76

78



1NN

M

2.1 Wenmudisa

2.2 aroawarTwils e

23 fdudumsrhamfignoassumuanasgu IEC 61508

24 Werduilsavlussuudagu s

25 nnWusesaMUFY L RUADEI6

2.6 NINANNFLLFUAaNTHE R

2.7 ﬂ'smmwg@t,%ﬂ@iaéaLmﬁam

2.8 feudunaumslszluauie

2.9 ﬂ'szmwmmﬁ@wm@luszuunﬁi’ma:muﬂu

2.10 ANUFUNUTIZHINNINIZIH IEC 61508 Waz IEC 61511

2.11 gUnsnimsIauuy 1o

2.12 gunsalnmsIauuy 1002

2.13 gUnsalmIIaLUY 1003

2.14 9UnsnlmMsIaUUY 2003

2.15 ginsalnsIauUY 2002

2.16 NSLANUMINBITAU (Glass Gauge)

2.17 \nFesfiatassaumatina (Mechanical Tank Gauge)

2.18 10309805 UTia Displacer

2.19 qﬂn'mi'ﬁ’ﬂm'ﬁm”ﬂ@Umi’ﬁ'@mﬂs:ﬁ;"l,wﬁﬂ

2.20 Lﬂ%adﬁa’ﬁ'ﬂ'a‘:ﬁmmu Electromechanical Level Indicator

2.21 aNwMeNTWLLL Installed Control Valve Flow Characteristics
2.22 ANWMUNTWLUY Installed Control Valve Flow Characteristics
2.23 ginsninuRudIRIIT8 T ILUY Peumatic

2.24 qﬂnifﬁa’aﬂﬂ&lﬁ’lLmﬁwad’nﬁmuu Analog Electro-Pneumatic
2.25 qﬂmnimuawﬁnmuwaamﬁaLLm_i Smart Valve Positioners
2.26 Panel Instrument meluwasniugu

g27 ﬂajmqﬂmgﬁﬁm%’ufw%amquﬁqLLﬁJﬁmzmumﬂuﬂi:muﬂﬁw‘é‘@
3.1 wNwMWasansanRena® 26-2801 g vt T-091
3.2 Wanawu 2C-2801 Stabilizer

3.3 fafuisiunaanie T-991 Lm:ﬁuﬁu‘%nmﬁaurﬁ 09 (Dike)
3.4 Yiganwanan 2C-2801 "Lﬂﬂ”ﬂﬁamﬁﬁm”u T-991

VI

@
T\

11
12
16
16
16
20
25
29
32
33
35
36
38
42
43
44
45
48
53
53
55
56
56
59
60
67
68
69
69



NN

3.5 vioilu (Standpipe) Vasmanau 2C-2801

3.6 U msURadend

3.7 ﬂm%au'[mﬁ’fyﬁywmﬁﬂm:ﬁﬂwﬁ'}mﬂépln'mf'fl"@‘i:@%"uanﬂ’sﬁaamuw
3.8 ﬂwsL%aulﬂaa*”;ytyﬂmﬁl,ﬁ“]m:uu"l,wﬁwmmwﬁ'gL%-ﬂ@mﬂ‘dﬁaamuqu
3.9 LLammsL%amimﬁtytyvmﬁﬁmwﬂwﬁwmnaﬁw%‘%tffﬂmﬂ’aﬁ’aamqu
3.10 ununmwaudszuansuasgUnsaliaszay

3.11 N W R szRaNavaIN AL Ja-Ta

4.1 wnumwaenshevasniay 2800 lalmuaslsiati

4.2 Dimensional Drawings?a4 Butterfly Valve Bray Series 40 — 45

4.3 Dimensional Drawings784 Guided Wave Radar Rosemount Series 5300

4.4 M3/ SIL Verification 370 11/5unsy exSiLential ¥a3 Exida

VIl

)
75
77
79
80
80
81
82
83
84
85
87



q'
unn 1

VN

1.1 ananflwuuazanuddny

U3 vsanllesdon 10 (wmow) mLuummwaﬂmﬂmsﬂﬁmamﬁﬂa
Tsandusisiud Tnsd pue s mes avmins i Lanus g6y e WU T L
mululine mnmnamﬂuﬁwm“uﬁ%%ﬂgﬂﬁ"l,ﬁ’mmgﬂu Tnsillsansuaganssluus
NILNNNWIUAT uazas R WMAS BT R LS Msin s U

TIND GVL@]"LI ENEIn ﬁ)ﬂ’ﬁﬁﬁﬁﬂ"ﬂ Nﬂ@iﬂﬂ'ﬁﬂﬂﬁﬁﬂﬂ UEIENI AT IR G]W?‘”%ﬂﬁﬂ‘i@ﬂ'ﬁﬂ'] Immn:mm Y

mwm%ﬂmmmw&mﬁgﬂuﬂamﬂaammwammﬂwumamﬂm aldimeiszuy
Process Safety Management and5uldlugiudngg %aﬁﬁé’ﬂmsﬁgﬁLﬁfuluﬁaemmmm
Useasns, UnilasFeuadow TUTH  NINHEULAzNRaM T as WAL = BN T
GRGG

Lﬁmmnhaﬂ5%&1&”%'10@’1%%ag’luwmqwumﬂmm lwa s aasitealu
nszumﬂﬁwﬁmﬂu%amﬂq fa awdaansbuaciawindan nszuammsuaalulsangy
N9 ahumnﬁm‘s‘%’ﬂ%ammnﬁmn”mﬂfﬁmaﬁﬂﬁ@%maﬂmuﬁgmlﬁs@iaﬁgﬁﬁ@] SWHRK  LAS
fanedey aislutranisgenndalng) (Turaround Maintenance) Lol W.q1. 2557 finm
m"L@TLﬁ@mmnﬁriﬁwﬂuﬁuﬁa T-991 GﬁaLﬁuﬁamsaﬁwm“uvLaIsma{Lma‘h%%’mamwam
Lﬂumuumwﬁwu?wmmmwumamwumﬂ%my"l.aImaﬂimwmmmmaam‘s
suvpshamAnduannidesseuingulunanauvesvriaelolowe Mo mduts lwiia
m'ruumﬂLma"l,aimmiuammumnﬂuumﬂﬂmwasnwnwamu.,tﬂumaamma@"LﬂLﬁH
ﬂawLﬂu@mmmumm’mmmw T-991 I@mna°nLf]umwfumauammumamaamm‘nﬂw
Lma"lﬂmm'mauummmﬁaaﬂmwmmwmanaammﬁmmlmaammuafm@m’lmu
muuuwm@mmuaamnsmm@;msmumwan‘s:mmammmmmnlumummﬂaa@m
Lmzﬁ'amma”amLﬁaamnﬁﬂﬁuﬁﬁuﬁaaaﬂmfma‘ju%ﬂﬂﬂsﬁmaﬂmé?al,ﬁumssvmm‘h
lﬁLﬁ@ﬂﬁumﬁuﬁiuLm uamnﬂumaowaﬂﬁwmlu@mﬂswaauwﬂ‘smaumwammaa

ag

a

mw‘nauma aNIIALAYINAINURE m@w %TI‘.UﬁL'] (LY I U ﬂx‘iﬂsﬂ%"lll %’ﬂ?ﬂﬁ%l%?@l INAM

Hﬁ]@ﬂ?'ﬂﬁi@ﬁﬂi&ﬂ&ﬂ“ﬂ ﬂﬂLLﬁIJ‘LIﬂ’]‘i@I fF G‘i:ﬂﬁ_}‘ﬂaﬂﬂ %LLRZ‘E‘“‘].J'LIF]'JUF]SJ MNIUATID ROUSZAU

oo

%’I&llﬂ%‘iﬁ@ﬂﬂ% ‘Vﬁ’lﬂ‘i“’@‘]J‘l«L’]&l%ﬂ@ﬂﬂLLﬂ'J‘i] ﬁdﬂ@??ﬂ'ﬂlﬂﬂ ﬂﬂ“{laﬂﬂmmmwmuuﬂ,a‘[m
bABLIN Lwam’]mﬂaa@mmadmmmman 0 LLE?J‘(]‘iW?JﬂWLIﬂdﬂ?EﬂLLﬂ”ﬂJiLﬂm’ﬁﬁJﬁ%

Tndifes



1.2 Janilseasdvaslaseonn
dl = =3 6 = ni @ = '™
1.2.1 Lwaﬂnmmﬂm'm%Lm:ﬂ's:mumwmwuaaqﬂﬂszﬂm:um@qwmm
189 Lﬁaﬁﬂmuamﬁmqﬂﬂ‘mfm’%aaﬁa’3’@Lm:muquﬁﬁﬂmawﬁaa@ﬂa”adﬁ“u
AMNGBINITVRILATINAS
A ol - Aa & A o
125 Lwaﬁmynﬁmiaamwmmmanamuﬂmm"uaaqﬂn‘s;ﬁmsmﬁmmm:
AILAN
1.2.4 LﬁaL’%'nufm:mumsﬁ’lmumﬁmﬂﬁmmmluu'%ﬁ'w v ndlasifen

00 (W)

1.3 VO UIUAVDIlATINH
mmmﬂ*szqnﬁmmﬁ'ﬁvlﬁmﬂmﬁﬁﬂm W UMSeNIIUNLAIA LAY

insasiadauazmugumoluvin vsenillasiden $1ia (miaw)

1.4 I W%

1.4.1 aaﬁuﬁﬁwmmﬁalﬁ'mi’wlans:mumsﬁnmmaaﬁjﬂﬁﬂaa’mmﬂammm:mu
TaNLI3

14.2 ﬁwsw*ﬁuﬁwﬁwmuﬁw%nmmﬂﬁ%%azu‘%ﬂfnﬁaﬁﬂﬁ%mﬁ@m“'msﬁl.ﬁaﬂmm
mm:awaaamuﬁﬁm&ma’aLm:gﬂﬂirﬁi’m:@“’ﬂ

1.4.3 97057 Lm:ﬁﬂmﬁ’agaﬁﬁﬂ'rﬁmﬁ'ulﬂ'samﬁ:

14.4 3m'mﬁua:ﬂ'mﬁumwLﬁ'mmaaQﬁnm‘i scuniaguitsni

1.4.5 ﬁﬂmﬁ’agmﬁmﬁmﬁqLga:qﬂﬂﬁzﬁffmm”mﬁmﬁani"ﬁmuém%’ﬂmann

14.6 ﬁﬂmﬁagmﬁmﬁum{@lmgmm:nmaumUﬁﬁaﬂﬁmuﬁﬂﬂmams

1.4.7 ﬁ']ﬁ'}ﬂﬁ%ﬁ%ﬁﬁdﬁ%ﬁ'ﬂ;j’%‘ummLﬁaﬁwmi'ﬁ“@i:ﬂ:mm%’tycynmﬁ’m%"m%aw
@a"l,ﬂﬂ’aﬁaamuquLL&:@@@iaﬂizmmmﬁ'ﬁJQ’ﬁ'ﬂﬁmmﬂﬁuﬁmﬁaﬂuasm’msﬁLLa:qﬂmnI
103=AU

14.8 fnsnsusudsutlydiudseanans

1.4.9 dsslwivdszanmlunssarnlnsenis

1.4.10 5@ﬁ7LBﬂmiLLﬁ@dﬁﬂ%}lﬂﬁd%NG]‘]JBGI@NH']‘E
1.5 Uselamttenainazlasy

1.5.1 vl,@Tmmﬁmrmﬁﬁﬂmm‘:mumﬁmﬁﬁ:ﬁua:ﬂsuﬁumwLﬁﬂawaa
gunsob szuvdaguitsan |
152 ldnnusainmsansunsnmsinaunisiienls uaznisdeasndiua:

& o a
qﬂ NIDNAITZOU



153 "l@ﬁ%ﬂujﬂ's:mum'sﬁwmumﬁmmmmUluu'%ﬂ'w v19mndleasifoy
A0 (W)

154 ld3uugszuumamnulunszuiunmsudanssud fisnsuazsrusey

155 vlﬁw”nmziuﬂwsﬁ@@'mﬂs:mummm:ﬁwmus’mﬁ'y;j’é‘u



Unn 2

=Y a/ .qy L = {
JEUUBINULDIAwarn1 Ui AN Laﬂd

2.1 unn

Tuunitazedunefsssunfssudasdu gunsalialussuuiisdn uaznssafiu
anuAnIfiAnaTastunisvinlasesu Moazdoadsznaudas JTUUASAY (Safety
Instrumented System) N3t szLiiuauLFL9 (Risk Assessment) gunsalialuszuufissn
m'saammm:uuf@]q3Jﬁm°'ﬂm'%'aaﬁaﬁ’m:ﬁumﬁ'amuqmm:msﬁwga@qﬂmuﬂu

RHGRGE
q] 9

2.2 SxUUBINe

WarlFunuguaansarhnsid Ao wuaasen SetPomtQﬁhwuﬁﬁhaﬂ15uazqﬂﬂﬁmi
ﬂﬁiﬂauquﬁgﬁuawﬁdﬂaugma:ﬁﬂwsﬁwaﬂuagmaa@naaw fnsinReunuadiiulngn
[ ﬂ?: di Q Qs @ 1 1 C‘i i A d 9
vasasuwelsumudsnszuaunsliagludndasnis dadelsnwluluszozinmuwing
anvhldiianisinnsaviaiienisdetadenisdadaniaetadade et amwioianis
=Y ﬂé/ & s A 1 o o Qs d’ U [l s
Anln@uulugdnsainisia maa:aawawnlﬂmquﬂsﬂmaaﬂﬂsmauqwimawmwsmﬂaquiﬂ
w%aawaﬁnlﬁﬁwﬁhuﬂﬁﬂs:uaunﬁsmﬁmuﬁdﬂﬁuﬁdwgandwﬁgﬂniﬁﬂuﬂﬁxuaunﬁﬁazwuﬂﬁ
wisaafinnmsdjifaunadenaalesnisladn Set Point AvniAwldwiavinmss
ﬂm%%aLﬂ@awﬁdiﬂgﬂﬁbsLﬁ@ﬂwsrﬁﬁﬂaﬂLwdﬁﬁawaa:gﬁuawnaqﬁﬁﬂlﬁﬁwﬁduﬂﬁlu
nezuaumsiiianuianatnluaindl Set Point fidasnsled dandaudsens g denifin
ninaafgunsaldng g lunssuaunseenuld onavhldiianissalnsesnandimeuan
vaslnafiinnisaaugudumslal (Flammable) w3aifuis (Toxic) anavhlwiAanisan
Inil w3go1vaziliifinduanodefufifnudegluvsiamdu tRannudemede
niwdaunsadogunsoldns g niafinnnuiFersdadouindaunenanle natoaru
mafiamgmsalmanitaanadh ldlasnsdaasszuutloaru (Protection System) w3a
szuuiisAn (Safety System) 1l szuviisApanunsarnlawainis endivtu aneasvi
ﬂﬂﬁaanuuulﬁﬁhUSigmaaiwaﬁﬂwsﬂu@aﬂqwuﬁﬂiﬁgaﬂdﬂﬂawuﬁumaaﬂi:uauﬂwsﬁéa

a o - i A e a - ) v
M3AAATNAIRIALYINING (Pressure Relief Valve) wiadaiasuaisisufisioszuyingu
#sne (Safety Instrumented System) 1111/ tiludiu lunisiarsandneslgszuuiisibuuy
& o ' A o ° |8 ey A o o A
lovztusgnunnumunzsy sanudesulunisinnussanlFiofidasls Taglufiies
] = =l = o4 o a o Aa " L8

ﬂm';mmﬂanam@maamsmanlm:uu’mqwmmmmuﬂi:ﬂawaaaqﬂnsmma"l,w%
nadiannsefingusznislsunsuniaBiinnseding wiatduszvuilgunuagig

N71492214M138n 37 “S2UD ESD” (Emergency Shut Down System)



s:uu’i’ﬂqmﬁm’“aauflus:uuﬁﬁmmﬁﬂLfluati’mﬁ'alunﬁﬂaaﬁ’umzmum‘mﬁ@
MNgNIIaliuasIY ﬁﬂﬁ'ﬂs:mumswﬁmf’];jam'azﬂaa@ﬁ’w%aﬁﬁﬁ'w aULIAAI
dewelveglusaniwaiimhnua La’f"faLﬁ@mmﬁ@ﬂnﬁﬂ‘fuﬁuqﬂﬂs{i@m6] lunszuauns
I@m:wi’@quﬁsﬁmﬁa:ﬁmuﬂs:ﬂauﬁﬁm‘“ﬁyﬁw’}a‘hli":

1. gUnenlia (Sensing Element) Lﬂ%@ﬂﬂﬁfﬁ'ﬁlﬂﬁ’ﬁm%’ULﬂﬁﬂu@"‘mﬂwm 94
NSZLIUNTINE (Process Parameter) TWidugyananszuslnsinanassu 4-20mA 7 24

= s A

VDC iassldeidmilszuiananain (Logic Solver) qﬂn'a‘rﬁf’?ﬂﬁugmawmu adnsalia

q
&

M3lAa (Flow Transmitter) gUnsaliaszey (Level Transmitter) aUnsobiannuau
(Pressure Transmitter) LLazqﬂﬂiﬂﬁ‘@qmﬁgﬁ (Temperature Transmitter) LL@iqﬂﬂ‘irﬁ'@lu
s:um"’muﬁiﬁ‘ﬂmaﬁmﬂﬂ’jmﬁam"’ﬁwﬂfuaQﬂ”ﬂé’mwmmﬂ@wm@ (Failure Rate) 71
agflusnidasmsnialal

2. §ullszanananadn (Logic Solver) tuduAlEiwIulssuanan s osnues
sruvdaquilsiy Lw""alt'ﬂumimuﬂmizmumﬁwﬁmlﬁ’agjiluama:ﬁaa@ﬂ“‘mﬁmﬁ@mm
Anunddu Tansiy sy imdunaniaineUnsaliaianninsiouiouiuen
Wnane(Set  Point) mnﬁ?uﬁaﬁryg_pmLm@Tﬂm"Lﬂﬂ”&qﬁJnszﬁﬁg@ﬁwaJ GRINIEPRIARCE
Usznaudiogdnsalnan g 9 UMEIT WA I (Power Supply Unit) @215z a:anans
(Central Processing Unit) d?%?ﬂLLﬁ:dﬂﬁ'@{yﬁm (Input and Output Cards) &1
fiada¥ams (Communication Port) walsunsalunisrihany

3. gunsalgavihe (Final Element) 1Jugunsoiflsannsuu fuusyanadnian
dwmdszunananedn saulngendudsganalauszdadoussan 24 voc luidumsie
wszilaadnsaigavie 1w 38afisAb (Shut Down Valve)

4. mdadanuinIatneFomsnan (Interface Unit) Luadmm“um@ﬂwmnmw
lidsunltuaasnauas SR 9 AaiusrULSedaslFEunanINaTa I3z ATILPHEEY

@
=1

WUFIU W3052UD DCS LuAIUURAINANISI RIS LRAIA T oL i B I@ﬂmmsaa
ﬁawaﬁiﬂumu@ﬂmﬁmwu%ams%a‘“ﬂ Tayaeng ﬁ]ﬁmaaaaniﬂawﬁué’mmmﬁawms]
WRZANITNNTH% eﬁwammmm DnL3uNd1 “SOE” (Sequence of Event) smﬂuawau
0P LLammnmmﬂ@mmmﬁmuu (Time Stamped) LLa:mLi‘juﬂsiﬂmamamnluﬂ’rs
AnzAaImgangmIniasg

5. Engineering Unit HuwieflHlunsiwuadidanisieu wieflasd

AN NT U Lwiﬁm%’wi:uufﬂqmﬁsﬁu AUDINNTLD mﬂﬁgaLLa:nmLﬁ"Lmﬁm@u

& o a

nsiiusesszuuiaguiisAvgnudeusnaanliduWedsuilsAy (Safety
. o a e ' a £ ' o A av
Function) lawaraWerisu delundaswWortuazdsenavlieas 3 sruasi adnsalin

(Sensing Element)



AUszaanaaadn (Logic Solver) uazgunsokgaviny (Final Element) asuanalaaanni
2.1

M1 Set Point

(- % =% 34 1
gﬂnsnim -------------- A sz aka >’ a}ﬂnimi.ﬁgﬂmu |

MW 2.1 Wertuisny

A G N fo oa  a A o A o & & o a
AINATNN 2.1 ﬂﬁLﬂ%ﬁ@?Wﬁﬁﬂﬁ%%iﬂUﬁ]ﬁ&]ﬂﬂﬁ&l‘ﬂk&ﬂﬂﬂ'\ﬂﬂﬂﬁﬂuﬁﬂﬂ’ﬁ%ﬂ'ﬂﬂﬂ&lﬁﬂ

d‘. " e = i n:ll Q = Aﬁ [l Q
WLL@]ﬂﬂ?ﬁﬂ%%iLﬂ%ﬁ?%ﬂ'ﬁZﬂJ?RNﬂ‘ﬂﬁ]:ﬂ?ﬂ']‘i'ﬂ'i:?d?QNQLf]uLLﬂJ‘UﬂQﬁ]ﬂ Fﬁd‘lwmmmm"lﬂ

nuauguuuuBLduld laodygraenduaazd 2 snnzda Jauande uwazgunsol
o € A e e o A o . .
gavhepasWeisuispandugunsalnvhauios 2 anazniosdauasdairing 1mu

o

o 5

NasAY (Shut Down Valve) 38 MNIVANNBLABI (Motor Control Center) LD uedn
NNt fudnulismansnd$udidnithnane Set Point) fidaulsssnanslugrans
dfinuundld Tassuhwineiasgnivuelfusdudlutismsimuanesssoe
LLa:;j'wﬁm"L@Tﬁwm‘sﬁmu@mtﬂmmylumamsﬁﬂulﬂiLLﬂsaJﬂ15ﬁwawu msiUauuuyag
ﬂ"]L‘fhvsmua:ﬁaaﬁm‘imm;w%aﬁﬁm“'wgumaulumﬁl,ﬂ’éiummm (Procedure) 8814
AN IR lumsﬁwmcﬁhﬁizmawaa:ﬁﬁémmﬁmﬂw’mnaqﬂﬂ'mﬁ'@ MUszaaNaRE
ﬁ’mn'sl,il'%‘wLﬁwmﬁi’ﬂﬁﬁmmLﬂwmUﬁﬁmﬁdmiﬁmﬂqﬂnsrﬁ@ﬁmﬁaﬂﬂdw
(1nnd1) dreariau drdszuransezldviny LL@iﬁ”lmﬁdwuiﬁawnqﬂﬂimiﬂﬁﬁa”@ﬁm
AnnddININnIT (kaundn) g@ﬁwmé’m-ﬁ:mawaa:ﬁwmia&&ﬁtynpmm@Tvgm"l,ﬂﬂ‘a
gunsalgathelivhnislanse damuildiwualy Warksuilsiomunsousasldasnn

q

122



PICY TI 5
1 ~
PT1 i B | PT2

xi\
i

/ey
N

Q fu (Pum p) Anlrzusanaszuydnaniisty (Logic Solver)

. IC
[% nisawey (Control Valve) /PIC #amauau (Controller)
N
[% wifisfiat (Stut Down Valve PT1 gunsalmsin (Sensing Element)
_____ Feuaradadih (Electrical Signal) — szuwvie (Piping)

MWA 2.2 atnIWInTwisAy

nnnwdt 22 ldinsiaisdeuissuiiemstetuanudi A (Over
Pressure Protection) lanfaunsalinanuduluds uazfindfistofltansudadavas
Inadurdngs mavhause s tuistvandunistandassy Waranuauismn
"l,@”ﬁnﬂqﬂm:ﬁ@rﬁmwm“umﬂﬂ'iﬁmLﬂmmmﬁﬁ’muﬂ

2.2.1 ISV UURIAY



lugamwnssumskanaziidaudsuszrnsiians giiadulunszuiumsldnans 9
ﬁw%d@hLLﬁJﬁ:mamuluﬂ‘swu'summwﬁwlﬁﬂﬁﬂwmummniwmumnﬁml,uu"l,ﬂmﬂ
mmﬂs‘vaaﬂmaams (ﬂd%%‘lﬂ%’]‘ﬂ‘lﬁE\]ﬂ’ﬂﬁd‘i‘“ﬂﬂﬂ’l‘iﬂ?ﬂﬂ&lwuﬁ’l%ﬂ 9 IUAUAIULTAS g
mmuu‘lwmm&mmwumwamlﬁﬂsvmumﬁmmmﬁﬂaImmqﬂmﬁ'swaaﬂmmmi
NILUINANTAL nﬂmuﬂaumsjmmammmssﬂaﬂmmawaamLm‘sma 931nadnsoiia
mam‘n‘lm mlﬂumsmmumwmumﬁ I@mmummm*aaammmmwwmaaﬂ"l,ﬂ
aﬂm'ﬁﬂunswmumimumaaﬂn‘sma@ma

TRRGERET mummawnuummwmwmmmaaﬂﬂmmammmﬂmﬁm
AUATIDA ﬂ’l’l&JLﬁﬂdLﬁ%ﬂ’ﬁﬁ’!ﬂTJSJﬂTWJﬂLLQ mmLﬂuvlﬂvlmﬁum'smﬂmmmsm
BUATIBUAERANTENU Iz AU ?uummmmmmaaﬂum'}mam@ammm‘smaumw
899 mmuulamamﬂuaumwmamummaumwm]aaaLmaamLa zgUnvtinuae
ﬂ?!flJﬂiLl‘ﬂ&lS’)ﬂ']LLWdluﬂS vaumsle vepnifdndudosdaniss FUUMIUNNFITE
(Redundancy Control System) Lwammwmaml%aQlu‘smumamﬂ@ FITZULAN
m&hﬁé’mg}lus:uuﬁﬁaﬂjw “szuufisiy” (Safety Systems) 31@3§1% ANSI-SP84'let
meﬂmwmwaaswuﬁsﬁ’uﬁlﬂuqmwﬂsmm:mumw§m"1 4 Jussuud

Usznausioadnsalia sudszaans wazgunsalgariny Lﬁaﬁmﬁwﬁlﬁm:mumn%g
an1zlaaany Lﬁawmms:mumwﬁ@iagj‘luaﬂn:ﬁumw"

s:uudasni (Protective  System) #3aszuuilssib (Safety Related System)
a'l&J’l‘SﬂsL%ﬂ']mﬂ@ﬂ’J’lﬁJvL@‘Hﬂ’]EJﬂ’J')ZJ‘HEJ'ISJLLﬁ zgsmansngnin llgauldnasdszian
#30199zamsnrlwAannudr lafiduan nsldeuse suvisdvlugasnnssy
UEE Tl N P I R AR TR T [ mmuu,awnwaLssm"mewamuﬂu AL
Interlock System, Instrument Protective System, Emergency Shut Down System, Safety
Instrumented System 10%¢ % ﬁ%ﬁ’wﬁ'ﬂm’]waﬁwuﬁﬁﬂ”ﬂuqmm%mmm:mumwﬁm
Sﬂm'mmnmﬁavl,ﬁgﬂLLam"L’S'LuLanm's HSE (Health Safety Executive) #uszine
pannw 1wl 1987 I@manmi@'ﬁﬂmﬂﬂ“lﬁﬁﬁﬁﬂ”@mmmaaszuuﬁsﬁmuﬂm:uuﬁgn
panuuuINEmwsulEneuauasdaan1izla 9 1nnszuIRNSHENT B2z AR s RaT BRA
dNued winm linsnszvinle 9 @%am@gmstﬁifm:ﬁﬂmﬁ@é’ummﬁufu LR SEUL
hadvasdsdnygronerduaaanluvilinansenufiasifioduauananas imanenis
ﬁnmwmads:uuﬁﬁﬁ‘mﬂuﬁﬁwL‘flua.{iﬁa?jaﬁﬁmnﬁlﬁmﬁqi’@q -Uszasid 2 Usznns A

1. davmansarnwldasaaiian

2. saslddnnudanaialunisrham

lugnigoinsnn visndSudsziudvdreg IdmnualWldarasgiu NFPA
(National Fire Protection Administration) JutarinnualunsldmuszuuuSuisnisuun

%37 (Burner Management System) sl asguannavesszuuiisAudnsy



lggh98alunmain g wdldfiglenuusneldimuamaspuszuuiisioduanls
SRINER Lﬁalﬁ’ﬁﬂlﬂﬁ"jﬁ:wﬁsﬁ'mﬁ"lﬁgﬂﬁﬂﬂlﬁ'ﬁmuluqmm%ﬂsmm:mummﬁ@mad
AuiL fanudasansdedUfianutafsuandan
naspuszunisasldgnianldnuluniilygisldeusnigawsnn asanung
Ussnalunidylsldfidammuamengwing dsthenmunaspussuniissoils
lugTlsy) 8175w Health and Safety Executive (HSE), TUV uaz DIN 19250 tJudu
Lﬁuﬁmmﬁ'uﬁ'hﬁaluqiiﬂLLa:awﬁ'gaw%m NMINAUININAIIREINA S
walulabuszarudasadnduusanszquliAnunaspusniumses nuuuuasl
szuufisAblugaamnasunszuIumsuaa ISA (Instrument Society of America) 346
JAdINIZNTINNT SP84 i‘fuaﬁa@"1Lﬁumﬁ@ﬂwmmgﬁmﬁmn’“m:uuﬁsﬁ'uéh%%’u
gAEANTSUNTELINMIHET R anAsguiinoenssums SPea lasariuuas larunns
sandanaundnudvemsin s nuds N1A371% ANSIISA-SP-84.01 “Application of
Safety Instrumented Systems for the process industries” mdﬁﬁuﬂqliﬂmﬁﬁmﬁ'@ﬁgﬂ
ATUZATINAIT SCE5A i‘iruﬁm%’uﬁwLﬁum's{@]ﬁwmmgmmﬂamamwuﬁsﬁ'wﬁm%’u
ARWNITUNTTUINMTHAALTUNY ANAIFIUAAULNIINMS SCE5A Savauuazlenn
msasudanandnlunsilulfnufie 11asg1m IEC-61508 “Function Safety  of
Electrical/Electronic / Programmable Electronics Safety-Related System” LREATNTIVU
IEC-61511 “Function Safety: Safety Instrumented System for the process industry
sector” e‘ﬁammmuﬂummgm‘?‘iﬁmaﬁﬂﬂlﬁ’muﬁua graunsuanglunsasnuuuuasls
nuszunfissonugusiu psgUnsaimlwiBiinnsefing uaz scuufiaunsalusunsy
m‘sv‘hmﬂ@”ﬁw%’uqmm%nﬁm'ﬁ:muﬂﬁwﬁmﬁmws]
uaﬂmnfm:uuﬁiﬁﬂﬁﬁmwmL%aﬁalumﬁﬁwm‘lﬁga 9 LADIRIUITOUFAS
LAEATITIUANNNAAWAIAVE 1AL (Self-Diagnostic) Taluszninenisvinen
mmmmmium‘:mwﬁm’mﬁ@wm@mamumaﬁmwﬁvﬂ“@mﬂr?m:ﬁmﬁ'sﬁmm:
Juduaasanuingafialunsinuue sseuy mmnaﬁummﬁ@wm@ﬁﬁﬂﬁ'@ﬁagj
e 2 LUBfa 1) N139TIATUAMUAANAIN (Fault Detection) kaz 2) AN UEa
ANUAAWANA (Fault Tolerance)
msasasuANuAananazgnislusswinesmslnu iNaamasunnufianaa
g Lmzkﬁaﬁﬂﬁ'ﬁwua%iluam';:ﬁ'ﬂaa@ﬁw
anunumudannuianaaduwamaui@snaiamilwe sssuufisdofimansols
iWNatlasduauAanaNa1895UUNEILIATa NG qﬁﬁﬂﬂl@ﬁ’mwﬁwuﬂumm@ﬂﬁ
sTULdsABuAanae mﬂﬁﬂmaamwwummiam']mﬂ@wm@gn@eml,wlﬁ"iwu

o @ o A a o &
ﬂ’]x‘i’]%i@@iﬂﬂ@ﬂ@l@ﬂ%‘ﬂ TEFIENAANINUNANRINTU



nenila.a.1980 d5lifnnasgiule ﬂ“ﬂl'ﬂ%ﬂ’]‘ia?JﬂLHJiJLiI‘Uﬂ’JUﬂéJWiE]‘S“’?LIiJ
usmﬂnmaam‘smwmLﬂﬁamalumsmamaa6] szuvitainlugausn gazgnaanuuy
Gads ezt gesnen laumsununtnsi msaaﬂmevlﬂﬁm@ﬁﬁwummmnmmﬂwan
ssuvTiadiluinas-giuilslugasnnssn aunserisd o.a.1960 nsadaden
nnudsaas Wiadunit ladeaiea” (Solid-state) 3 duARealdnuiuasniuninaiy
luaaswnssueueud malulafnnudanefaunsaletunuidasnsussatans i
fugaule udszuuasnanfgalaimanzaalunisillAuwssuuiisdy Wesaniud
nuiudin nowdsaes lalea lasuen iJuguUnseldlisansnaanziwansfionsa
flanvazifiedwle %aqﬂﬂmimmﬁmm:ﬁmmﬁ@wamﬁl.ﬁué'umw (Dangerous
Failure) #wianuiawaiaiisi (Safe Failure) leivin 97 (50%) Iussunfissuedasnts
aonuuuszuuliiiguantfswsunsiiennuAanaradsiodslussuuiisdoilenns
Fiadaunnudaiaaiaansnsanuuulilzaynuises (Redundancy System) 81314
\use 479 (Dual) wIamTa (Triple) a%m%’ul*ﬁlﬂwg@ﬁwmﬁﬁsaalun'srﬁﬁ,ﬁﬂmw
ﬁwmm’fuﬁ’uwﬁwmw&n FEnsesnarnduivensulildlussuufisAvlan TUV was
AA3§1% VDE

1udl .¢1.1985 1findw Susagiuud (Texas instrument) ldfafuuassefngaas
594 (Integrated ~ Circuit) %aﬂuﬁugmﬁwﬁ'@ﬁm%%mmh‘zmamammmﬁﬂ w3af
Sund “lulaslysirmaa$’ (Microprocessor) SxUU3LagUAZMIFIATHIE NS FLA 855
gnLmuﬁ@i’mmﬂﬂmmwﬁwa%"l'imsﬁwmﬁﬂi:maNm‘i’m"l,aﬂﬂﬂﬂswﬁmeﬁa{méh‘f: Gipl"
1/52399WAN81$ (Central Processor Unit) 7 lalasldsiomaasi dugiudsznouuasidud
§"«i}°‘ﬂ1ﬁ§'&ﬁuﬂ°’ua£}’mLLwim’|ﬂimzuummwﬁa PLC (Programmable Logic Control) PLC
Lﬁuaﬂﬂsfﬁmimmmﬁmmmﬁaﬂlﬁ’muumm‘lﬁ’dwUluﬁ’aammm LARIBU SR HANL

]
=

WHISULRERIFEYEN D4 (Input WAz Output Cards) Va3 PLC wlﬁ’lmmmmmmummw
N@wm@ﬂmmamm wle dasiulunisin PLC "Lﬂl’&’l,mwuumﬂma@awmﬁaamwu

wmwmammq@mmumﬁm

2.2.2 SUUdINBLUULSzaNaNafe PLC
SLUUUSENIRNAGE PLC Lﬂmzuu"ﬁﬁmmﬁuaﬂﬁn”uaﬂ'waLLwﬁ%muluﬁﬁﬁuLmz

a e

"L@TQﬂﬁ”maalﬁ’ﬁﬂﬂlﬂm:wﬁsﬁ'm PLC fazihanldawdugiwiseunanalussuuiisse

€

"lﬁ’gﬂaammuLﬂuﬁmwa:ﬁmimaaum?ﬁﬁmumﬂamﬁuﬁmﬁaﬁa%aﬁﬁaﬁ A9t
1. mansalfnuiusgy g udunenduswmsonld
2. Wapuudsssdaudsfdnihnane (Set Point) 7irmualding
3. MATDIOLATVUTZUUNTATIIFOUANNEaWaR Ie

a A ) 6l )
4. mansnfedefemsnuadnsaloung le

10



2.2.3 Muazduauasszuuiaguilsy

WANN571 IEC61508 lﬁlumsaaﬂLLuugﬂﬂﬁgﬁﬁLﬁmm”aaﬁ'm:um”mquﬁiﬁulﬁ'
dwldauaudeins msesnuuuliidulumansseumnsdasndonie safety Life
Cycle aziiuldinniswamuazimuanoasinauasssuudssniun SlaRason i s
mww:mnﬁaﬂs:uuﬂs:mawau,a:qﬂﬂﬁrﬁﬁ’@ﬁa:ﬁﬂﬂlﬁmmmﬁu LAgIRR NS
3Lm’1:ﬁmwl,§ﬂwiaé‘ummmzmmgzyﬁﬂ unansznufiasindu Fnsnaunuly
ATITIH SATGIRED CERIRER LHUWANSAAGS WNUNITNAFIUNNTYNUYBIT2UL uaedi
fagife deiiminunulunsassreumsinwaszuunasanmslsnwliug 59
ﬁ'ﬂﬁ"izuﬂi’@ﬁ;&Jﬁsﬁ'ﬂﬁﬁ'ﬂjmw‘%agﬂaammr"fu Tasl#naspuitsadanuiidedaly
mehauldgauazhanuldgndes anenegnsldnu

mgu@]aumsﬁmuﬂiwauﬁﬂﬂmaas:uuf@@quﬁiﬁ’u Wl Tus=anE mweasasi
MURTINTTLIMMIHAR JARIUNISRINSIINAUNINoHeT HAZOP  (Hazard  and
Operability) waf’uaam'sﬁmﬁmﬁvlﬁ'anfluﬁa;daﬁ'm‘"cy Al wsumsmruaneaziog
VoI5 UUIANULINY m‘sﬁmumwauﬁﬂ@maﬁ:‘uuL‘%?'uﬁumnﬂﬁﬂizl,ﬁumm@ﬁmaﬁﬁ
lhAnanufadn@idanszuiunisnaa é’mwmwLﬁuaﬁa:Lﬁ@mqmmhm:mm:m
6499 ﬁmaamﬁﬂﬁuﬁwﬁm@mirﬁﬂfu Bannawi ldnnnisusaduandudnszauning
Unaasib (Safety Integrity Level: SIL) vasudnzWariduilsAn (Safety Function) anniiaz
rnshnuesuuuseszidvagunsallussuuiisde WalWinunzansuanseauau
Uneanudldanmsdsadn NNTUADUT IRUA TN SOUFAITIAWT 2.3

ToyAduWa : ARLTRD i Yaysuaiding
Process Deslgn
Plping & Instrument Process Diesagn
[Hagram (P&ID's) Description
HAZOP Potential Safeguard
Daterming Safeguard Beecintion
Furtices taisal il
Sensor & Logic Solver & Final element " 1 "
kAs f T 's
Type and Fallure data includang all flas A’;ESTTPT el Iargisﬂ SI.L ', fﬁ;chq.s.:lf?:v
other devsces In the safety loop "'I i DEsrUmEen Fnetior

Safety Function 1

Configuration caluulamﬂ

l

Prepare 515 Requirement —1

Design data for tha Safety
Instrumented Loops

specfication ’

]

Start Desgn &
Enginearing 515

S15 Requirement
Specification

Hax to be fully documented or
rocavded to ba in cowgliarco with
the IEC 61508

mMwi 2.3 autunshnuildmssusesmumnasgn IEC 61508

11




2.3 nM3dszfinanudes
2.3.1 AszaunuUaaany (Safety Integrity Level) %38 SIL
3:um”®¢;mﬁsﬁm:gﬂl"ﬁ’mulun’rsﬁmﬁhﬁﬂaaﬂ”%%’%aa‘hﬁwamﬂmmwm%ww
18INUIMMIBULasNMNAAAanGuaINs NBITI NS AaNaa AR T
mamuguuieandawaafiiedulussunfisivies ufi snasgiu EC61508 54167
msﬁmu@ﬂ'wLaﬁsmmﬁ@wmwﬁﬂuéﬂ@mwmﬁdﬁ%’uﬁsﬁwm6] ﬁagﬂuswm"’mu
sy dusuih llslunnsesiunsediavs uannudoms dsdiaisaiuiansia
fidusuasazBoni “drssduanuilasasy” (SIL) Va3 TUilsne (Safety Function)
luszuudaquiisie I@mh'i:@”umwuﬂaa@ﬁ'yazgﬂl,maaaﬂ"l.é’l,ﬂu 4 50U ANNT
ehmﬁmmwﬁ@wm@ﬁsﬂuﬁumﬂmﬁwﬁwGJ AERULYN AszaunuUaeansazhansau
mmﬁummﬁ@wm@ﬁLﬂué’umwwaaqﬂmm‘lunmﬁﬁaams (Probability of a failure
on Demand: PFD) L'amﬁﬁaamﬂﬂuanﬂ:ﬁﬁug@n"mu@mwﬂaa@ﬁwam"‘umsﬁ'ﬁ‘m
ldnnszuaumsuaa dafidasmsiieds waeszuuldamansarawlaluna i

o o <& a &
MAUA 2UAT Uﬂ?ﬂL%(ﬁ‘]ﬂ’]ifﬁ%%ﬂzLﬂ@Tu

232 3zULI@RUilInNY (Safety Instrumented System)
‘swuﬁ'@ﬂuﬁsﬁhmmmﬁa:ﬂﬁzﬂauvlﬂv‘ﬁﬂﬁdﬂ“ﬁ‘uﬁsﬁ'ﬂ (Safety  Function)
fwsuriminilunistasiusuase lumﬂ%mm%aaqmawnsmﬂs:mumswﬁm:ﬁ
Wersuisan lenao Wit Weriguilsioluszupdaguilsipazdsznauludnauidn
3 §auAsii 91/n3okia (Sensing Element) &7utlszanananain (Logic Solver) wazailnol
gAY (Final Element)@sluudazdrnazfdnnuianmeiidusuame (Dangerous
Failure) 7890183 nasaneszauANuLsaaibwie siL ldgnimualsinuWedsufisi
(Safety Function) luszuuinguilsibusn faglddnatoanuiansefiidnsuasovas
Wertfufisrit mniuheiaivanuianmefidusuaso a9gunsoinn gauluiaddu
AsAUNNTINAY %aﬂaﬁwfﬁiﬁazﬁaaﬁayﬂ’hﬁhmﬁnmmﬁ@wamﬁﬂué’u@mﬂlus:@"’u
anutaaasiuih TnousasaunsHa TN
wavanuAewa e dusuansldaanng 2.4

Sensing Element | LogicSolver | .| Final Element
(PFDg) (PFDy:} (PFDy)

AW 2.4 Wﬂﬁ%’uﬁsn°ﬂ1uszﬂui'@q;Jﬁsﬁm

12



PN 24 agldsumswanuiiaisanuRewsefidusua o
PFDuy¢ = PFDgg + PFDyg+ PFDgy 2.1)
da  PFD,,, = wanawsniaduanufanmandusuanoveslatsuiisty
PFD,, = ﬂ"]mﬁ'nmwﬁmwm@ﬁLa’jué'umwmaaqﬂﬂﬂﬁ’@]

1 { o = o . A
PFED dadpanulanaeNiludnaneuesgiulseuiansaasn

1l

LS

PFD,. = mLaﬁnmmﬁmwm@ﬁ,ﬂuﬁumwmaaaﬂﬂmiaﬂﬁﬁaJ

mnawms'ﬁ (2.1) “‘WEU’J'Iﬂ']‘EE]aﬂLLlIﬂJﬁﬂMﬁﬁﬂ‘ﬂﬂ@ﬂ@ﬂﬂﬁmaﬂlﬂ)‘aﬂﬂiﬂﬂ%
suUUENg 9N 3 dan Lwal‘ﬁwmmmmaﬂmmwmwmﬂmﬂuaumwumuaurm
sadsanuRanmafidusuanoussinssiunnulnansafidesms

2.3.3 ﬂﬁﬁﬁzlﬁummﬁm@iam@;mnﬁfé'umw (Risk Assessment)

ﬂﬂﬁﬂi:Lﬁuﬂqugﬁﬂamaaﬁaﬁfuﬁsﬁ'ﬂlmwuf@quﬁm“’muﬂuﬁaﬂﬁwé’nlu
Waf 3 uulrsseunulaaasituad IEC61508 Gaazidunisseiinanuidoseo
wmamsalduasuuazNanIEnUfienazfiadn é’mﬁaammnmmﬁ@ﬂn%‘mmaqﬂﬂ‘mi
mulcﬁ’m‘smummﬁaluﬁaﬁfumsmum TasazanianWaituiissoeanlunowlugs
ﬂ’]‘iﬂSuL&JWﬁQGQ‘Wﬂﬂ']'iﬂiwLﬂJ‘LLNQQ‘W'E‘HVLG]?LI siluiszauanulaandsazgnivualiiy
WorituilsAiin

ﬂ'am‘%wﬁwmsﬂsuﬁumnmﬁmmmqnwrﬁé’ummLﬁaﬁwu@m's:ﬁumm
Unoans aﬁwLﬂuﬁaaﬁmmwﬁﬁlaﬁagﬁwmﬂua:i‘mqm:mﬁmaamiﬂiuﬁu e leinng
@"i’@ﬁuialwcu@aumﬁﬂsuﬁuﬁﬂi:%ﬂ%mwLm:gnﬁaamnﬁﬁg@ nstseifindngne3ing
mwﬁwwmma%sﬂ’wwaaaﬂmmimulﬁmsmmm (Equipment Under Control: EUC) f
mwvm@wuawaﬂamammmlwmwwmﬂﬂ@mmuuamaimn@m@mﬁmaumm@}a
#Iud9 9L AT mmammmm andensinaziiviunatduwinliluansnsns
ﬂﬁ:LaJuLwam"Laﬂ’ﬁa'maalum'saammm:um@ﬂmmm

IEC61508 Liﬁ%&l'l@]ﬁﬁ"i%“ﬂﬂEIU%LT'I’?‘E?IJ‘E»LSJ%FI’J’]EJLETUG%Q TG e TR S HIIEE
mslﬂﬁmmmuu@lawmmmmmmmmamu"l,@ atIkaLLnaaAan e da auaaae
mwamumaﬁanavlmmanmamﬂlﬂm:m@m@;mﬁmaumﬂmm:gmmwaﬁ‘wﬁﬁﬁmw
maam@gﬂﬁtﬂ%mfu mﬁﬂﬁ:"gmﬁaﬁwumﬂmeﬁmwau%’ﬂd‘maamwmﬁmﬂu
amﬁgm‘ﬁﬁﬂﬂ”@luﬂﬁl‘*ﬁ’ﬁﬁmmﬂmmﬂa':mumw“f@ﬁui'«ﬂwzumummmﬁu

Tagidszasdvasnisdsadin fidaldwiladnszuufisan (Safety Related System)
ﬁgﬂaammuvﬁ fansavinlile maﬁauﬁ@m@mizﬁfé’um’mmeam:ﬂuﬁa:mwmfu
aaadlalvinAuLn st L En s R ansy e "E%ﬂwﬁa:mmﬁmqﬂﬁ:aaﬁ@ﬁﬂfﬂ'nmmm
uznald 3 modsit

1. fwuansasaninuEnafioonsule
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2 ﬂ'szLﬁummLﬁmﬁgﬁmﬂ’aaﬁhqﬂﬂsdmﬂlﬁ’msmuqm
3. WABNAzaRA UL RDIRIR YN AU s N R IR s a sy e

5 A o ¢ A A ar @

2.3.3.1 Muuansaan a1 FusNs oSy el
) = s:::i ] Qs o d' { Qs 9 A
NuwInmanINTINLana19nwaInsnn Wt wnsuaasau s s sl &

o o €

L= lﬂ'. Il Qs g 3‘ e £ o QA Q‘ kL
vanunmvinuanaaiwitaztue g iugu judivhowiausssy waznginmsidoniasosyas
A A o :1'11 o
Wi 9 azhanaspuitlylgom
INLYi AN BUE (Qualitative Criteria) axdidansn anfiiu u19f, tawass, 1wl
[l 9 e o i :? U= = ol = Ce L5 ©° =3 [
Tai'le e dunaniazlfasinsanudulyldnasfiomenisel uasdandn anfiitu
[l i L5 o ' g ¥ A - : = J =)
lngindn, Windes, suuss Aumaniaclfasunonasninazifiadu wastiaingnisok
LneusiLSune (Quantitative Criteria) wlfuansimandanmsifiomgnisaluas

ANUTULSITBIRgNIal afiieu melu 1 3, 1w 1 TlaAu 10 T (Huds

2.3.3.2 ﬂi:Lﬁumnmﬁ'mﬁLﬁmm”aaﬁ"uaqﬂﬂ's:ﬁmﬂlﬁmsmuqu
nsdsafiuanuiasanansairualadn Lflumsmamu:mwmémmaagﬂﬂs:ﬁ
mniﬁmsmuauLﬁmﬁ@mwﬁ@ﬂﬂﬁ uazdilemaunirinlefienaneliiAnsuasaas s
Tamaannirlefiessuanode®sddia, niwdFuussaiadoy mstszinaanies
aansaasyldlassindn “Lﬂu”l,ﬂvlﬂ”Lﬁwl@ﬁqﬂnmﬁnwlﬁmﬁmuquﬁiamaﬁ@wm@

L — = J dl ]
BREDINANANIINUY NQW@]WNNWQ:LﬁHQU’NVL‘S"

2.3.3.3 38aennudnldiviniuinawinnu i ifiven e

IEC61508 &aufl 5 ldsaiaduninafinisnslunisanniinidosls 2 53 s‘ﬁagn
138n91 “NINAMALFBI (Risk Graph) A" M TIANUEN Y B LR IIIaUATIL” M3
aanuFnIldlagnisinuasnszaunnudsaesu v NS suis Au e inanle
Jasnuduany wazdszauissanivazdudaimuadiaisnnufonsmenidusuae
maaqﬂmrﬁ:mssﬂuﬂ'ar“fﬂﬁ'uﬁﬁﬁ'ﬂfu Faenszeunuys amﬁ'm:ifua;ujﬁué’mwmﬂﬁ@
m@gm‘srﬁlm:mwm%ﬂmﬂ@ﬁ%@ﬁ%% NIWTRUL R FIunTan

fafinasney fe wanmsiuaas duAandnnsiugwsiniiu 3egvlsisansn

il 15nuldleovass draslidmsdsufousuinmsianudssisonsleran

2.3.4 NTINANULRDS
W1@331% IEC 61508 "lﬁihLaummfmnamiﬂ'mﬁummL%U@@'am@gmsrﬁfé’umws
Tasldnsanuasmsaasennuiss hasuaswinlelidonldwiasanuuyseuy

ﬁiﬂ“ﬂﬁa:ﬁﬂﬁ’mmﬁm@iam@gmﬁaﬂé’umﬂm@mayj’luﬁnﬂmmmﬁﬁmm nsuszLiin
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o Foe A o o edV o a i @ o ~ A
wnsehmnlantuilsdy waawsn ldmnmsuseifivazdudnseduanulasasanitelug
30U (Safety Integrity Level) azpnriwualdiuisdduisivin nnwainaudeses
ﬂi:ﬂauiﬂﬁ'aﬂﬂﬁwﬁﬁﬁﬁ@ag 3 9 e nmwmmgfmulﬁwiaﬁaﬁ%%mwwmmgfya%ﬂ

Aanswdan usznuANugLIFdofIIns 0N

2.34.1 nWANNFNLREGRTIA (Risk Graph Safety to People)
wpnitidunsinusnlunisdsadu Lﬂunﬂwmﬁmmm’mg%ﬁﬂ@ia%%maa
AU dRnundegaaetos Iﬂw‘hm'im'%amLﬁnuﬂ“'ua‘"@ls']m'nﬁ@mm@ﬁwﬁﬂﬂd
mmmﬁmaumwl@m ;JmLLﬂswlmmmamﬁmsmmwmaLawmmnmmm'sm
SuasiufiAndu wananiudeddaudsildlumsRiosanssos L'aamwﬂgwmumaalmvlﬂ
agluiafazfiamamsaiuasddauysfilslumsinsonaumansolumsnauwan
aaﬂmnﬁuﬁa”umwUmaapj’ﬂﬁu‘”ﬁmuvlﬁﬁm 1 AasINnIRsandLLsAsUT Ay

MILEINANTIL T uAs= U Nl aanss

2.3.4.2 nWaNgaLRUAa NI WA (Risk Graph Asset & Production Loss)
ru~Lﬂunﬂw"?il“ﬁl,l,amwamﬂ11&L§ﬂmwaaaﬂmfﬁﬁaﬂ‘?wﬁwm«] Tu
nmmumsmamnﬂm@m@mﬁmaumwmm uanmﬂuummMﬂmmmmwmaﬂmEJ
ﬂuama@mmmwmaaamaﬂﬂ%mmnmﬂm@mﬁmmma a@mmmwmwmumwm
Aau Lwa"fl’lﬂ’l‘isﬁallLL"D‘;JE]']Jﬂ'iﬂL“ﬂLﬁEJW]EII%ﬂmJBJ'M’N’vaﬂElEJ’NﬁJﬂCﬂ waawm%mﬂu

fszauaNlsaant

2.34.3 ﬂﬁwwﬂ’awugfyLﬁU@iaﬁaLLmﬁaw (Risk Graph Environment)
a:tﬂunanﬁlﬁ’uaﬂaNaﬂi:mﬁ'eazl,ﬁ@ﬁuﬁu?aumé’auu’%nmﬁaum:mumﬁ:
LT
WAs 9N Audwiazainie Wusin nsdszilunansenuazinnistsaiin wnisanis
mqjmﬁgﬁé"umﬁmﬁ@ifu ToadidudsaldRansananduveuwannudsmiowazang
TULTIVRIANULFNAIY Waawsaz laidudszduanudseasiy
nnmsdszfulasldnswnsema asvinltldenszsunnadasasiusanunauen
I@mm?iaﬂiw@"’ummﬂaa@ﬁwaa@L{luﬁﬁ:@”ymmﬂaa@ﬁ“ﬂmaaﬁﬁﬁfuﬁﬁﬁmfu
WAL FusR s s saLaas Wi W 2. 5LLﬂ@ldﬂ'§’]Wﬂ’J’1&lﬁfﬂLﬁ&l@lﬂ“ﬁ?@
MWA 2.6 WEINTINANNFY LT AONTHEFY WAZANT 2.7 m@aﬂﬂwmmamawa

RGLL'J@EQEISJ
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dilaneayanan wszresniaanszs,

2.3.4.4 8aN3AATLAY (Demand Rate)

a"m']mnﬁmmm@ﬁm:ﬁﬂﬂgm@m’a‘tﬁé’umwmﬁu@ﬁuﬂ'sﬁ’umﬂﬁa:ﬁaa
e lunsussin L%"mnnmiﬁm*im’ﬂmwa%‘é’mmaaﬁ&ﬁ'ﬁ’uﬁﬁwmiﬂﬁaﬁujw

fl:imﬂummwmm"lﬂmwm*maumwﬂ L&Jawummmmwmﬁm a0 9IN1sLAa

mmcﬂuu '[mjmﬂnwumumnﬁswmmimmamLmswﬂ's.,,mumamwammmm
L"Hﬂt‘lavlﬂ dulsdannafasungesldidu W anmwd 2.5, 2.6 use 2.7 asfiwlein
ﬂmwmmamaﬂm 3 anwaldiudsiiniu GadudndsilsUsadudasnisie
mm@mwmlwm@mmmimaummui@mmmumma@mmsm@mmmnﬂuamwml@
utiseenléidu 3 seaudsil

W1 = é“m’mmﬁ@mm@mmﬁmﬁmf}anamﬁu 10 § weilaiifin 100 11 (Very Low)

W2 = é’@mﬂmﬁmml,wmmﬁ@%mﬁmmt,ﬁu 19 ualaiifin 10 I (Low)

W3 = a""@mﬂmﬁmmmqmmﬁ@ﬁulunmmuiu 1 9 (High)

ﬁm‘”mnnmaaﬂﬁﬂszgﬁmnﬂumﬁm'j'}a:"l,sl,flummg%:ﬁﬂﬁlﬁ@m@mirﬁf

DUATILLALFNRUAAN é’m’uﬂm,ﬁ@mm@gmdﬁfu

2.3.4.5 HANTENUGDDIG (Consequences Concerning People)

ﬂ‘i’lWﬂ’é’l&lgt}JLﬁﬂ@iagdﬁ%i@nf]%ﬂﬁwLL‘EﬂﬁL?&Jﬁ’m’l‘iﬂ‘i:LﬁuLﬁElﬁ’l‘iﬁ%@lﬁ’]‘itﬁll
amdaeans nWanNgRLRudefinvddiudsey 3 dudsidasAiarson dudsusn
i dududslFA mua 8511501 0L T UL AT IWINYINTUILSY Feasdaeinng
wason il fudaude a1y lunsn mﬁmmnﬁ@m@mirﬁfé’umwLLazﬁ"}ﬁ
m@4msaié’um']mﬁ@fugﬂﬁ%amﬁagu%nmﬂfuﬁmim@Lﬁumnﬁamﬁmlmm:ﬁ
wurile dawdsdasinisuieiuezldidudius G (Consequences) annwit 2.5
msRsanesuduiidauds ¢ s ¢ lududsfalflsiuganmsunaiSunas
Wi udseenleidu 4 sedudsil

C1 = vnauduLaniios (Minor Injury)

C2 = um%"umn%‘%az,ﬁm%i‘wﬁaﬂu (Serious Permanent Injury, Death to One
People)

C3 = FudTannninitenmuelsiinn (Usznmw 2-3 Ak) (Death to Several
People)

C4 = LFuTInnauaw (Many People Killed)

2.3.4.6 sz lUUSIIMBUA Y (Frequency of Exposure Time)
WadaN lasueneauls C ui daulsdat 2 fwsunWaNNgLiudesia fe
s F (Frequency) tiluen Lmsmﬁ’ﬂsuﬁm:u:nmﬁﬁjﬂﬁﬁamuﬁa:ﬁewﬁﬂﬂ

148587
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ﬂjﬂ“mmaQluu‘%nmﬁawanﬁmm@gmstﬁﬂfu Augulumsdsaduldanuamnislunis
mugunszLIwMs saudsilazutsean’le 2 s2au doil

FY = ﬁ@ﬂﬁﬁﬁmma:;&lﬁﬂﬁmagluﬁnmﬁmwuﬁ@m@gmmiﬁanﬂ’hﬂ'éﬁu
(Half of The Time)

F2 = ﬁ;j’a_l;]‘u”ﬁmml,a:gﬁmﬁmag’luu’%nmﬁmam:gﬁ@m@m‘sfﬁmnndm‘éﬁu

(Always People Around)

2.3.4.7 MIAFNLABIINUS AT (Possibility of Avoiding)

Weldiduds C uss F uds daudsend 3 fmsunmanuga Fodefelfie
Aaeuils P (Possibility) LﬂuéﬁLLUiﬁl*’ﬁﬂ'ﬁ:Lﬁumwmminﬁigﬂﬁu“@mu%mﬁmﬁmmn
g saifiaziAndu miﬂs:Lﬁua:lﬁﬁ?ugmmnmwﬁmaa;j’ﬂﬁﬂ’ﬁmuﬁ"[ﬁmnmﬁamy
mwj!ﬁmﬁ’um:mumsﬁauﬁa:m‘“’nﬂﬁﬁ@am lumsausuazdasimsuaninousioa
61499 VBINTEUIUANS m@mirﬂ@ﬁmmzﬁﬂﬂgjrmcs;mmié’umw m'ﬁ?&mmm@mirﬁ
Aeundumiiulasnossfonmansoutisean’s 2 sseu oo

P1 = mmmﬁfamﬁmﬁmmﬂm@mﬂﬁﬁanﬁm‘fﬂﬁ (Possible under Certain
Condi-tions)

P2 = "Lajmmsﬂﬁam’é'mﬁmmm@ﬂ’ﬁﬂiﬁauﬁmfﬂﬁ’ (Almost Impossible)

mnmzumauﬁ"m@Tmuﬁwjmai”aanﬂmﬁﬂizl,a‘iuﬂﬂWﬂqwgtyL%wiaﬁaﬁ%‘imﬁn:
lddazdauds 4 e Ao W, €, F uaz P aanswineaudsna 4 Wl Suumanislunis
mniulun WA g Fde F9liEie Iﬂméumﬂqm‘éwﬁumﬁuﬂi c ldgathnanesn

LAUAINYURANT

2.3.4.8 mmgtyl,%wiaﬂ%’wafﬁu (Asset & Production Loss)

nWanugyFsdansndiudunwdsedunisdsadulunisfiansannew
anugFsdaniwdauandumsmyasanufomoves 10389905 uazkiaimel an
i 2.6 Taufleuys L (Loss) Lﬂu@“hLLﬁJﬁﬁlﬂﬂumsﬂizLﬁugas-fi'wm'lm%ﬂmmrm
WANIZNL Lﬁal,ﬁ@m@;ﬂﬁmiifu utiseanle 5 szey fait

B vLsJﬁmigtyL?w (No Operation Upset / No Damage to Equipment)

L1= gtyl,ﬁmﬁ-ﬂﬁﬂﬂ (Minor Operation Upset / Moderate Damage to Equipment)

L2 = gcyl,%mmLLGivLaJﬁaawﬂq@ﬂi:uauHW'swﬁm (Moderate Operation Upset /
Major Damage to Equipment)

L3 = ‘gjmgl,?mmﬂLL@i@Tad%ﬂqﬂm:mummﬁwﬁwﬁ6] (Major Operation Upset /

Major Damage to Equipment)
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L4 = gayRuannuazdaInganszuInmINiadunaIuwn (Major Damage to
Essen-tial Equipment)

A @ o A a i @ R o e <& a

Walddmys L use w Aidududssiuuds Sedaudsnizolsiduuuamalu
nMImMEwIINgasNdusesnTIHA NNy Rudenswddu lldahwanadnseduaii

Uaaany

2.34.9 ﬂmmjtylﬁmia%al,n@é’aw (Environment)

msﬁawmmnﬂmmgq;ﬁwia%m’mﬁ'amﬁuﬂsanmﬁmiumsﬂiuﬁu Azda
uys E (Environment) tudaudslumsianson annwd 2.7 Teadauds £ Iudauds
Alfsaiunansenudadouadon Lﬁmﬁ@mqmsﬁfu wtisaan’le 5 seey @il

Eo = lifiuansznudefunnsan (No Release)

E1 = nsvudefouiadoufisainitan (Release with Minor Damage to
Environment)

E2 = ns:‘nwia%aumé’aufﬁmwu@agmUlumamw (Release within Fence
Signifi-cant Damage to Environment)

Ed = m‘:m@iaﬁam@ﬁ’auﬁmwmw’saaﬂiﬂmwaﬂmam’u@ (Release Outside
Fence Major with Temporary Damage to Environment)

E4 = nsznudafsuangeumisuazasnliamouenvaviue (Release outside
Fence Major with Permanent Major Damage to Environment)

daldduds E waz w Mdududshuud Seidaudsire s duumymasly
msmmﬁmrmqm‘%'wﬁwumﬂ'snwmmggfgl.ﬁwia%mmﬁau lugadmanadiszauay

Uaaany

2.3.5 Myinuas1auaulaeany
mMsUszliuriniszaunnulaaany mmsnnszﬂﬂ@“’[@umﬁ@ﬂs:ﬂgw LA BULEN
ANuAaLAULA T aLEUa LG 9 @iammquamam:mﬁauﬁmﬁu qﬂﬂaﬁms@?ﬂuﬂ‘w
Fantsadudlesil
1.3/IN380NUULNTELIUNSNER (Process Engineer)
2.Q’L%mm@ﬁ’mmm@qmnﬁmé’umwmmzé”umwmwnmqms{@ma] (Risk Assess-ment)
3.;§L%mm:yﬁmmmﬂaam”mm:ﬂaar‘?‘u (Safety)
4.gﬁﬂﬁzamﬁnﬁunﬁmuqams:mumwﬁm (Operation)
5.gﬁﬂ's:aumitﬁﬁmﬂﬁsﬁauﬂﬁa (Maintenance)
6.3A N0 NUULTULIANNTESAY (Instrument)

7. /msusaiiiunidszaunisol (Chairman)
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Uszidlh (Risk  Assessment Procedure) WazANIAAAINNRIDVAULYAVRIAAN S e]ﬁ
Aeatastunsyseiiiv LN EUHLBZHISTFIHA fazhanld mniwEurmsdsadud
seWanTuiisne lasdainTo e nuuunTzUIRAITHES 929N RUIENITHITUD B
NszUIRNITHAA LA WIRT AT Aasrinn1sdseLdu LLa:a%mﬂmmg}ﬁmw:Lﬁ@
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®1514991 2.1 Hardware Safety integrity: architectural constraints

on subsystem build from Type A components

Safe Failure Fraction | Hardware fault tolerance (see note 2)
(SFF) 0 (see note 3) | 1 2
< 60% SIL 1 SIL 2 - SIL 3
60% - 90% SIL 2 SIL 3 SIL 4
90% - 99% SIL 3 SIL 4 SiL 4
>99% SIL 3 SIL 4 SIL 4

Note 1: See explanation below for details on interpreting this table.

Note 2: Hardware fault tolerance is the maximum number of fault in a
subsystem, arising from random hardware failure, which can occur without
leading to an undetected dangerous failure.

Note 3: A hardware fault tolerance of zero means a single fault could

cause an undetected dangerous failure.

@191971 2.2 Hardware Safety integrity: architectural constraints

on subsystem build from Type B components

Safe Failure Fraction | Hardware fault tolerance (see note 2)
(SFF) 0 (see note 3) 1 2
< 60% Not allowed SIL 1 SIL 2
60% - 90% SIL 1 SIL 2 SIL 3
90% - 99% SIL 2 SIL 3 SIL 4
>99% SIL 3 SIL 4 SIL 4

Note 1: See explanation below for details on interpreting this table.

Note 2: Hardware fault tolerance is the maximum number of fault in a
subsystem, arising from random hardware failure, which can occur without
leading to an undetected dangerous failure.

Note 3: A hardware fault tolerance of zero means a single fault could

cause an undetected dangerous failure.
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SFF = (SD + SU + DD)/(SD + SU + DD + DU) (2.2)
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WA 2.17 1030908 1035:AUMNIBINS (Mechanical Tank Gauge)
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P = h.SG,, (2.5)
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2.6.4.3 Smart Valve Positionershiil 1984 @%LL@L“éuﬁmsﬁ‘wm@ﬁ@!Uﬂifﬁ Transmitter L%
muaunsihanudelulaslsismaediiu qﬂﬂmfﬁaQ‘lm:unmmyﬁﬁwﬁmﬂ'ﬁmu
dolalaslsirmmefifindnias 9 i Valve Positionerlagnannishnuazaglu
stuudinaadafniuszaanlunisidrudussrannlihandunnsduifovuas sy
Wsudszisznovludolassaofiduns Hardware uae Software lanlassassfudu
N961% Software Ain SVP Function Block Diagram, GAP PID Control Algorithm, Auto
Setuplnssain97itdun1adu Hardwarefia Preumatic  Circuit  EPM/Pilot  Relay/Auto
Manual Switch, VTD (Valve Travel Detector), Electronic Module, Reversing Relay Tag
MW 2.25 waa9I9UNIOkAILANEUALIYBINEILUY Smart Valve Positioners

L

NINWA 2.25 qﬂmrﬁmuq&Jﬁwmmmamﬁumu Smart Valve Positioners
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2.6.5 myAnsIRanlindaILgw

lumadenldnfmuguazdesiasandsasdaliida

1) ssddsznavs uiu guisutdvasvadlng msunsewduatis gaungildu
ANNA LU

2) amanwUraInNNRNNUTzRIIeSiBudaassisla-1Davesndanuns
"L‘vsa*’uawaa"L%aﬁmmﬁmaamug}mﬁhﬂs}mwaan‘szmumma:gﬂmrﬁ@m6] il

3) LAANAMANBULVEY Valve Plug

4) VU0 aafmﬁqﬁmm:amLLa:q“a@;ﬁlfﬁnm‘qmuqu

5) nratdengdnsuiaiugaudunikiaindaiungs

6) M3Lien Actuator biTumafinanzay

7) ﬂmmﬁhmquﬁmmmuﬁ'vmmmu

mnﬁaﬂlﬁmaﬁLmuu,a:mm@i&ignﬁmazﬁﬂﬁ’ﬁ%ﬂﬁaaﬁﬂﬂﬁ”ﬁi'm Taevialuuga
Lﬁaﬂiﬁ’mﬁ'sﬁﬁmmmﬁﬂﬁq@ﬁﬂauiﬁmmﬂmmu‘lﬁgdq@ a:ﬁﬂﬁ’msmugwﬁﬁqwm:
Uszndasnlgineldgoge Lwﬁﬁuﬁammmﬁa"L'S’ﬁw%'aJmﬂﬁ’mwaama”;muqmluamﬂ@
naiianidouaglusislFnuil 40-60% w3a 20-80%

ﬁw%’umﬂ,ﬁan“l,'ﬁ'mﬁfamuquu Mulnganiannnfanusuiusodrods
\BaLd (Linear) Aumsnauazliddanaeiy (Gain) finsfl 1mwummmmu@ﬂﬂ@
(Close Loop) ﬁ‘wmwé"&rw”uﬁs:wmmﬁvgmﬁ‘ué‘uwwaam%gﬂmaamimuqmﬂm%&
L% UL TNANAUANATONYD AT AR IR :;'1a“'amquﬁﬂm%ué’muﬁmﬁaﬁ
wanzauiige udedslsAaalunalfitduanduwlulald dredrasu drivarsanan

FUNTHAIAT Cv fwsuv s anduwaanan

N7
C, =117V —=—
¥ VJ(PI—PZ)
(2.8)

\la v fe USsnmuweanislng (Flow rate) wiao m3/h

c, fia snasfivasmsing

G Ap ftgswIzUe Ve lva (Specific gravity)

P, A usIAuAwATINU8 187 (Inlet pressure) Wil kgficm”

= A LIIAREIURAIVEINAD (Outlet pressure) k38l kgf/cm2
SaTusunsuaasms wariuwsasn Q:Lﬁujwrwsvlmvl,sj"!,ﬁﬁuaQﬂ”ﬂﬁuﬁﬁma’uﬂ@
Wi Lma:%uag‘ﬁ'ul,l,iaé’u@ﬂm'auﬁw wazlaoaldudannuduannsenasianlainad
niafe Wandudaniniu anuduanasaundifiazddianas (’ﬂzuayjn”ué”@mmu
sEWIINATaIN&ITLIMIUBIYie) sarimswaie S adu e fioutuduns

& e & A < @ e " - A
Msilauadnad waztiananavaztanuanus edadnisivnismannisiUanwnd s
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L. g
=

AN ﬁ'&ﬁm'mmw:ﬁﬂﬁaﬁﬁnmaLLa:Lﬁ@ﬂ@mluﬂﬁmuﬂwﬁ% R P ORI
\§anlFndUY Equal-Percentage
Qmﬁ'ﬂwmﬂumﬂ's:uauﬂ']il,ﬁuﬁaﬁLLamﬁwﬁwmm'ﬁmquﬁm'saﬂﬁ' WRZTHA
waamimuqm:Lﬁ%é’aﬁmummﬁﬂmm:maamﬁa*ﬁldﬁ’ arrezsdunsuuvle ue
ﬁm%ﬁmsmuqmmu Proportional fuﬂliﬂzlﬁmvThrotﬂing Valve
I@w”"a"l,ﬂﬁ]:wmn%ﬁqummu Equal Percentage (Exponential) %3187
dsz-gndlglaiuanmnsniuguengg 6@ udlumensdinisléndemuquuoudug A
sunsnilinavasnsaugudld idu 1umrﬁﬁqﬂnﬁﬂm:uumaﬁfaﬁqmﬁﬂwm:ﬁ
Tsgadu mr‘fwﬁui{ﬁ'ﬂ'ﬁmﬁaﬁﬁqmé"ﬂHm:ﬁ"l,mflm%aLﬁuﬁauﬁa:ﬁﬁlﬁﬂﬁmmmﬁ
au udagrlsfiann 1§y Equal Percentage Q:Lﬂmﬁaﬁmm:auﬁus:uumuqu

ANNINNRILUDIU §

2.7 m‘iaﬂéﬁqﬂninﬂ%gﬂﬂ?u@m

2.7.1 msﬁmmﬂqﬂmm’lugﬂmuqmmmiﬁ@csﬂlﬂﬁam
maansaudsgUnseilugUaiuguanunisiaasldmuledu 3 ngulng fe

Panel Instruments, Rack Instruments Was Field Instruments I@]EJLLGia:ﬂéjaJﬁﬂUa:Laﬂﬂ

o

J

2

2.7.1.1 Panel Instruments

vAA o A

Lﬁunejwaaqﬁmrﬁfﬁgnaamwumw‘\fal"ﬁ’r‘fﬂ;dﬂwmwmuqms:mumwme]
3138197 Operator ﬁ’aaﬂwamaaqﬂﬂstﬁﬁﬁ‘mgluﬂ@u Panel Instruments 'lékA 98 DCS,
@2AIUAA, Recorder, Indicator, gunsallfoudb@mmigaiugy (Alarm Devices) tiudiu
Iﬂuﬁ'ﬂﬁ:&ﬂ*:ﬂﬁéﬁ@ﬁgﬁﬂiﬂhﬂﬁiﬂﬁ fulnnazegmuluiesniguasmnd 2.26 uans

Panel Instrument nalus 24AILAOY
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AWA 2.26 Panel Instrument mmluﬁaamuqu

2.7.1.2 Rack Instruments
Lﬂuﬂf,jmqﬂm:ﬁﬁgﬂaaﬂLmeLﬁal’ﬁ”Luﬂ’rstaaé’aymv')mmmémma{ (Sensors)
wWianTIuadLages (Transducer) 1Widuanygmna3g14 1w RTD-to-| Converter, I+to-P
Converter, P-to-I Converter, mV-to-Voltage Converter Lm:ﬁuc)
mqmaﬁiﬂﬁ%mﬁaLLﬂadﬁagqpm"Lﬂﬁwzaaglnﬁﬁ] AITULYB THIBNTIWRA LT FH]
mungsuitesunananasaulunsziiunsnie feesvinlwiAeTynludssmwasnisten
393NN @“aifué‘ﬂHm:nwsﬁwﬁﬂﬁﬁ’mwam‘“’agﬂns;ﬁmmﬁ%’aagjmﬂlug'fmqul,l,a:

@‘hl,mmﬁ@m”w:aQ@T’uwéﬁﬁ’muqm

2.7.1.3 Field Instruments
Lﬁ“]uﬂsjwqﬂmmiﬁgnaammuanLﬁaﬂﬂﬁlﬂﬁw‘%aﬂwqm“f'amhm:munﬁlu
figt-
VIUNIIHER LT Lﬂ%ﬂdﬁai’@qmﬂgﬁ w3asdiatannuey 1asasilae pH La3asiata
se0u n3asilatnsasinsing NHINILYY WaeBu R nTulunng 2.27
a'rmmsa@mzaaqﬂnsrfil,ﬁ’wﬁ’um:mumﬁ:ﬁag 2 daulngl g Ao §1uvasszuDYi
(Piping Connection) uaz@nsiufinanisisgyiosldlesau (Transmission Signal) lunns
aﬂﬁaqﬂmmﬂumﬂ"ﬁmwfu ddudasiimsdevasinalunszurumsidasnisiale
FUAANUA LT InIansIuadnTesion Fa5un58n15897 “Impulse Piping
Connection" &3 4n15AaA 38 SY Transmission Signal azidunsfadslusmuidanu

@ °

a U = = =] ~ v Q- (=l ] s =
dosmahiondyanalulsnudnfinie sslesinlinedunisdedygmann Field 1y

@ g

E9%a9nIUAA (Control Room)
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2

Pressure Transmitter

Y,

Thermowell

¥,

Temperature Sensor

Flow & Density Measurement

MWA 2.27 ﬂQ&Jqﬂﬂsrﬁfﬁm{ui’w%muqmﬁLLﬁJ5ﬂizmum'§1uﬂszmumw5@1

2.7.2 mudenlpadryanaluguniuga

Imﬁ‘ﬂﬂmﬁm%qﬂmrﬁ Field Instruments a:ﬁ@@f&agﬁm:mumwﬁ@l &In
guUnsal Panel Instruments W&z Rack Instruments a:amfaag‘iluﬁaemuqmﬁuamlmy'
a:ﬁfuﬁaﬁ’hLﬂuﬁaaﬁm'wﬁ'awimﬁmmﬁm (Transmission System) l#asugunisauga
Lﬁaﬁﬂlﬁ'ﬁ:uuﬁm‘sﬁ’mmﬁmymiuwLm:ﬁﬂszﬁﬂ%mw Taonsidenloadtynn miiain
Jududasfrdafsqyurmsunin (Noise) mmﬁmﬁmumme&gmm (Distortion)
mwﬂmmﬂﬁaumaaﬁ’@npm waziiluszuvaufdodlailianissh (Leak) wazdug lu
msamﬁqﬂnmif Field Instruments 9zdasiianaudnssuazSAuinnwe Aazaruwsn
a5998A wazyinsdentzeinmadnsatlahouazazaan nuaduuiimideonne
downldazaandan lusaumsidenlosdanatu mansouddldidu 2 dsaanlna g
forufa meifenlusFansuuLULay wazmsigonlnsdny ey oy s
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2.7.2.1 madenlassyan s duwluussuuas

Numadusevuantu a.q. 1950 tTudnundnnslEnuunsnaty wewa A
UszanamasUmed a.e. 1975 szuvaulagnszuyiwddnanldinud iesannnsiaas
" =1 " ' =9 " A % ,cl'd -7
maamem&lqammﬂuamamnluﬂmﬂuﬂaam"l,ﬂlmw:"l,na g mluﬁaquummﬂmm
o ' I3 a 6 = ' i A A a S
nuaQﬁmm:mmmmmuqmﬂumulww” wagazlundum s uun NS un o9
3nsladauaztduszuy Air Purge LTudu astunauiazaanuuuszuuaniinoan iy
qﬂnimﬁﬂﬂLaww:'swﬁ’aﬂaquﬁTu @Taam]”ﬁlfﬂLﬁmﬁ'm'ma:ﬁmwamﬁumuqmﬁaﬁ Al
I@Ummmﬁnm"lﬁmngiﬁammu:ﬁwmﬂ"ﬁ’mwﬁaaqﬂﬂm‘i (Instruction Manual)

loria ldunsstroavazodsvosnlla wuwafuvisvesnssuaunswie @i
. oA A " we o @ e A ea a i B a
ieanuunalna) smmsm:maumlmumLﬂumaamqﬂmmwLﬁymw Air Header Waz@n-

= 3

i da-Teaudnfinds Lﬁialeﬁ“ﬂ@amﬁm%’ul'ﬂumﬁﬁﬁauﬂﬁu%’ﬂmaqﬂﬂsni FIRnNg
finfavioauan Air Header ‘lﬂﬂ’aqﬂmzﬁfw%mm‘amuqm‘hLﬁuﬁamwuwu Layout 1#
fiFurion naufeziSudae st LLa:nﬁﬁ@@{a's:wawlﬁ’ﬁhqﬂmrﬁmmz'ﬂﬁmw@u
dwasdasandoriosududndondyyio densldnlaoialdeclsvanitoune

LUAFUENANE 6 mm suvioNlTaounaIg 8L (Air Supply) WNALNTINILANETRIE

]
=

PIALFUENFUINTS 6 mm %38 10 mm wddlEiundmuguumelng vwnevesvien
Iaﬁ@iaLma'aahaawmaﬁmmmﬁ’umguﬁﬂma 12 mm udnaieasdinilaits Air Consumption
undn lunsdadslfnusulngdnasioulsvesufiviiuiainnesuas 1iasenn
uIEndnAnrienasuasdnisuialmdonlldnarouuy warwawa iasansain’ly
ﬂs:qﬂm’lﬁ‘lumsamﬁi Field Instruments liwanzauasufiufiens g Adasnisldisu va
NoIuaIflaiou Metalic  wia Plastc  tadastumstantanlunistassmuing
UITLINIANISNANIT A% Lwis“fm%'umuﬁﬁaaam%ﬁaamﬁ‘uaﬁmumﬂe] watdunns
Uszndaussnulumsiions axfioalsriane sunsuuy Multiple Tube Bundles G95i8nmnie
unsyinvienasuaswans o dwlinuiwlududs 91a199vU52n9Ud8 Single Tube
1w 4, 8, 12 Mmuludndeaniu wazdhdosmsaaasluussennnefifiswssufonaldvia
TOLE AT wiathdasmsmawinlusnfonsldvioriiaauamas &afnunpiea
vasriefiunslnllde uslunmsdaassndudasadutade (Fitting) talslumsidousdo
FTRINYIONBILAS KIATLRININARUARLARAL Field Instruments  #3a3:%174 Field
Instruments fiUNsesAamEFIANM (Junction Box) WazBU ¢
2.7.2.2 MINIUMILIZNIEAGITE Air Supply wazviashaayn o

1) fauianasszuLsosul¥iy Field Instrument

nsAaeisuLvia Air supply Fasfnniriaauinan Air tank flazdaandieaisy

=] ~ - @ Q =] - B A 6 1 =
AMNAUDNNHRILRZIINAIUTLAMUAUNADUIN Air Header wazuINNaa-1la naun
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2zfa lJe967 Field Instruments I@Uﬁ:ﬂﬂazlﬁ'ﬁaﬁﬁmmmﬁumﬂuﬂ“ﬂmwm@ 6 mm
§auria Main  Air  Supply 37I§AU5URNNG LA Air  Header :ldvafivune
Lﬁ’umguﬁﬂmwm@ 12 mm uag Air Header aziloalilundas Junction Box tiafias
Undalusimdilsuanuaundda-dasy sawnsdassriasudnduasdosiinaiale
msfadaieanuszainlumsanadadsendoaalumsioons ﬂﬁ:wﬂ”@qﬁﬂmﬁwmﬂ
Tube Wz Fitting TauviaiAaanudusadousuusesndan

2) mﬁﬁ@Lm';'m'ﬁa‘szwmﬁaamuqﬂﬂﬁ Field

msdauwanvaliaugadisg (ssuusw) 1uﬂs:mumﬁmm;uﬁum"uﬂm:ﬁaa
ﬁahuﬁﬁ@LLu'uviaﬁmzlﬁ“lﬁmeqw@'m q Imﬂm'sﬁml,m‘riaa:ﬁuayj‘ﬁ’ummmmzam oI
a:gmadmi@‘i@]ﬁg\a LT magmawaﬁ%ﬂuﬁmlﬁqﬁmrﬁ Support Fanlunsdiacs niaung
g@mﬁ]ﬁaalﬂﬁmmwﬂa (Tray) 48z Clamp D9 §3%N15194WINNAN 0t waz 3wl
3996199 lunszuIumsuan (Process Unit) aumﬁaﬁﬁaammwmuﬂma Taaria'ly
929URINNANINa lanY Pipe Line 1a9ns=UIumMInGa stwzdweian'wﬁmm:geﬁa
\usnfoy tnensiansasdasvimasaniinenaviasni ﬁaﬁﬁﬁuagﬁuﬁuﬁﬁm:ﬁanw
W2

Fanasenitilumssenuuumansviaiuga Fududosnsusiwrunafineeinuly
Tuudazdiwasmansviaiiefiasimueumavasnnanviefiaz s le g anunsau was
A lnnusinnsnluudssaudie iarnnseenuuy Support lumsiamanavialwisin
wun e laldiAnmswademodunnmsneviessuunaniva LazUSEMEHEaaziing
f1wa Specification maammnﬁmﬁialﬁgaanuw”l,ﬁl,ﬁanif’ﬁ’mumwﬁmmsama
LRUNZ

3) N13¢iavia (Impulse Piping) ﬂ”ﬂJLﬂ%aaﬁa’S’mm:’nﬁm'suqu

midarainyunwesvie Air Supply wiavaihwedlwaninnszuiunisuni
qﬂﬂﬁﬂiﬂ’w%mma’w’wanlﬁﬁ’mﬁamqufuﬁmﬂm:ﬁaﬂ%ﬁa@ia (Tube Fitting) tTwa2
Usznavlumsderia wialsiliAnnssdn dsimsmavesvafidoasdosfivmansdnuy

e @ & A& P ' @
Tube Fitting 618 MeitlinadiuaNunnzasluLdszuuunssnu

2.7.2.3 madanlusdnynmiiduszunlnsih

ﬁwﬁ”ﬁmmg’?ﬁa:ﬁwmiaamu_m Loop & Wiring Diagram siuintfluaseiasiinay
wihlalunsvnuveniasiaiavesudazdadonamniontussunaugwasiiulay
ﬁmmvlﬁ’mm;jﬁam‘%iaaﬁauﬁa:v‘hmia BNWUY WAz Wiring Diagram (U893¢0nsAvinau
Lﬁmﬁ'mzuué"m’[uﬁamaqmamﬂsw) wdunuufiuanimeasBuavasnsdeaslnain
Field Instruments auanE9i Panel Instruments Waza1n Panel Instruments naw e

s a a4 <& & o 8 oA a
Field Instruments 8nfinits luntsaanuuusinasiitsdsnistasiwlslsiAianisianana
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IR BITLAzANNgNdasvasFyyalugUnInguinde daunsfadslnuess
s mMasuwIvadauiatdafiazase g nuszuuan (Aedsluunnforiuviovss
NSLLUUMISHAATWEETY) aziunsidansmu Wi dafanusnTusgnennlunsiias
dwndenliiunuldgndssuazminzay iesnndyansndimwas sunsiaazd
NN LG% Strain Gauge W& Thermocouple ¢ fshuamWWwﬁHﬁ:Lﬂmmugﬁ@
\NABg (Twisted Pair Copper Wire) fiflane Shielded Bgjeine Faduuuufimnsiunud
lddesiumssuniwvasiygnm Solaeiluindoaldmounuiiiulumsdesyaonn
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Tassa$hs iannumsnzaniumsi I lgem 1w sodiinisonluriamadslufiuoun
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16 wiamodindldiuieeufidaadums Wi dinudaninutonld udn suns
Asanae WA asd e d sauenasnszualwin i’a@ﬁﬁwﬂ’ﬁwﬁm TRAYDIAUIN
SewlvwesmslFnunaspueimuia dniuswnevesme Wi ilsnulweiasdiat
Lga:@ﬁmuawmnﬂumU"Lwﬁwz%m%'mmifufmmaww: dotnalWAfewls 1w ae i
WUU CCV-S 211 0.8 #19 1.5 mm”

oo lddeansiivhnwAoatussuysalwid azeonuuunislgnuiiin ey
ﬂ‘i:L,ﬂ‘ﬂa’]UVLWWWﬁIfL%EIMIUG‘S:%iNQﬂﬂiﬂi Field Instruments taz Panel Instruments 7
WoInIuAAl muamwaamﬂ"LWﬁwfuﬁﬁadﬁm'smmr]ammmﬁ’awlumﬂﬁ’qm%%a
VS UAUALUNTSAAGS Field  Instruments LHunan laoasiagauTuazLBuaann
Specification l#@LRuRaU ﬁ?‘ialumm%mﬂ%’mﬂ"LWW’fLum'n%aaf[mmﬂe] 90 Barinld
muLLumgjﬁ@Lnﬁmﬁawa}:l"ﬁl,l,ﬁamuﬂulumiﬁ@@“1"@'1ﬂLL@:LEUnmmmﬁu‘lﬂ aviiulu
msfaasldnuadasiinisldmelwindiduuunme Mutticore ielfidenTnasewing
LERGEPTLET (I@lmhu;»jw”ﬂaw"l,wﬂ’lﬁauﬁaummﬁﬁqﬂmfﬁ: Panel  Instrument) 11/
Junction Box 7 Field udldmelwihuougdawnasalunsidanlosan Junction Box 'l

o a o
#19 Field Instruments 8NNt

2.7.3 M3@aa4 Field Instrument 1 4AS2LIUMS

2.7.3.1 msfaasginsal
; =

ﬂﬁﬁ@é‘&@ﬂﬂiﬂi Field Instrument m&a:ﬁﬁmnmn@iwﬁwuaQnulmaas‘ﬁwm

a4 = .

qﬂnsrﬁtﬂum"n KN m%aaﬁai’@qm%gﬁ LASEINBINAMNAK LATAINBTA8AIINIS LA

=% = r=% Gv-: t:i ] Qo ‘d r=% llq: L7 d‘ Qs i
eh mﬁamuqm fazfinIfaAINLaNaN9N TINTSEANIlT U8 AT IS ANLUEN S 9
wudududosfinm lasisisvesnIasdodadunon naufias¥innsesnuuy Pressure &

. i o | ; o
Piping Hook Up Drawing LammungﬂLLuwﬁa:Lmﬂmaﬂﬂﬂ
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2.7.32 MITHULWILATMIANFIT UM 9L awan s W

1) Musziduavastasmaduas Twena g

msidaulosvasmelwiidiy 4-20 mAde, 24 Vde, 1-5 Vde #Saundsing v
110, 220 Vac itu msfinaafazuandnsiusanliiig Lﬁaamnqﬂmrﬁ@iaﬁwmaamwﬂ'ﬁ”
sy udlimdonin Sadndudaslinadalumsdndniannuazainlunstadaiie
anwuazeInlumInTadn aadyanmsuniw dssndans enudusadoy uazdug u
msmmmLm:msé‘mm&as:uumuﬁumu"l.wfﬁwLfluﬁaamﬂmwmn%’uwmqﬂmrﬁ@ms]

AauAinMseonuULANes LT
o viasoumulwWlanzuuuwm (Rigid Metal Conduit)
o vasoumylWalansuuunun (Rigid Nonmetal Conduit)
o viosouaalWlanzuuuing (Electrical Metallic Tubing: EMT)
e viasaumulWiuudan (Flexible Nonmetallic Conduit)
® mandmuLALs (Cable Tray)
o madume WldNudu (Under Floor Raceway)

o madumulW (Wire Way) uazdug

2) MIdeae (Wiring) Auin3asiiada

ms@iamﬂvl,wifumaﬁadlﬁ’ Conductor End Sleeves, Crimp Terminal, Cable Lug
Woltwiudmemeifionamdemelwiigniuda Terminal

3) mstBanlBsdtynnmszning Field Instruments AU Junction Box

s IWldaugadngg lums@ndsszuumelninasdssngananann lan
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TEUAzLAYRN B DA TR nlwmsasrafaaan I@uﬁq@@iﬂLL@ia:Lﬁuﬁ@iaLﬁWﬂ”u
ﬂm’aa@iamm:ﬁﬂwmﬂ%agﬂmﬂqm 1T TAG No.: FT-101 uasfiane Multi-core fiazdl
ThouanTafuiuditu Cable No.: 6-2-1 1ludu

4) MIBAU®II a"l.ﬂmw'gwmﬂ

msBaumanerialusisssniedosfodatumelWfianan Cable Tray dslunns
Neviesaumuldangacingg 1uﬂ‘5:mumsmuquu sududasiiduiauuiriafitony
l#ldmanadiag leamsihmewsasluva uasvhmsdarielilng g fu3adavadgunsal
jo thliegluaeiuiiduasnaralsus Sieeves fine uazlusruvesglnsalinazdasld
Cable Gland fivnaidwasmy ity udddassnsiasiuanmniinganiians

nelwiAaanuRemda sy Wi fazld Flexible Conduit Tt
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5) MINkmnaaemIasmuatian Field "!,ﬂﬁ’aaﬂ'mqu

A139194U7 Cable  Tray Aazane gnuszuUay lavasiuldinnindoulys

]
=

SR MBIsTUUANIEARTY 9 Auszuy Wi azuandrsiunadnsaldesin (Accessories)
vasszuvaanUszuy WY

6) mssiomy Wi lukasaueu

ﬂ'l'a'l,%amimé'cytgwmmﬂqﬂﬂsril,mazﬁ'aﬁ?m@%@yj’iu Field lfwsauriuag
wasmugulaslimulin lavsulngusrmeInangunsally Field azunidanlasiy
aunsol Rack Instrument ﬁa%ﬁ%:ﬂﬂuﬁ'@fyﬁmiﬂﬁ Panel Instruments luﬁaamuqm §%
SRl EE R ﬁa:ﬂﬁ'ﬂUﬁ‘umwiamﬂﬂgﬂdﬁm@ﬂmdﬁ'ﬁ@ﬁzaglu Field lunsdidii
gunsok Rack Instruments #3a Panel Instrument 1uduauann a:ﬁmﬁmmﬁuﬁwmu@'
damuanduiefiesdohaelWldnouss ol fazanlumsamaga

lumwaamuﬁﬁmu"LW%*hawlﬁmun]”wmﬂwﬁ’muug}’ﬂfmqw‘%amﬂlﬁﬁwaa
ﬁ’aamuquﬁvl,éﬁwiﬁaul%qjﬁmaJmumﬂlﬁﬁuﬁaamquﬁaﬁﬁuﬁwL%gﬂwﬁmﬁmma
isnnielifanudusndovals Wie way rslunissaans i itelwmoas
uaztfianuazaanlumsanadauszanatonigslunmonss aziulunisaanuuunis
qﬁamulﬁﬁuﬁaamuqm:lﬁ”i’a@;ﬁﬁ’mmT"A"LjJ winazaanuULLa A i tuiu walaoyialy
ﬁﬂwlﬁ’ﬁuﬁwﬁagﬁmlﬂﬁmu waeldnnuazainlumsldnuunndussnisnsssozvas

6 1 o L2 i
gunsatdng g i lddendy
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P
unn 3

m‘sﬂ%‘uﬂ?‘ﬁsuuﬂmﬁ’mmsmuqumn‘i:ﬁuﬁﬂﬁﬂuwanﬁu

3.1 uniin

m‘sﬂ%'uﬂ;ai:uuﬂaaﬁ’uuazmuquﬁm%‘umﬁmx@”ﬂﬁnﬂ’ulmaﬂﬁlu
UszNaUMBNISHLIUWINT 5 ®IURANY e ﬂﬁiﬁﬁi?%ﬁ%ﬁ%ﬁﬂﬂ’luLLa:'i’JiJ‘i’JSJ"ﬁ%Jaﬂlmjﬁlﬂ
lnssnumsdsaduanudosmsidentfainseilulassnunmsidenlossygadidu
szu W LLﬁ:ﬂﬁﬂ%’Uﬂ;aLm"lmﬁfmﬂizmawa

L2
3.2 AnwuazuTnteyavelasiniy
3.2.1 ANBNTTUINNTVBIHUIIY 2800 (Isomerization Unit)
wilaelolmauas lsiwtie (Light Naphtha Isomerization Unit) iwwiinafivinmsinidaew
“l :J L v L2 d'.l: 1 Gg, A = i :J Qs
lnssauluanavasihsimimunliidulasishondenesnmugsn dasondn <isiila
Imuasisn” (somerate) lnglslalasianmeldormsauisedusaffisedudazng s
MILMIN Naphtha Pretreating  Unit 3zgnasrinugunsaluaniaeunanusauine s
= o/ 1 L2 1 4 =) A =) s A d. L dl
gaunpillvivanzaunawdngiessslfmnl  Srnfeufisomsfoulnssssluanauoud
Wwduass (Normal Form) lwidulmanauuufidufs (so Form) lasiSennszuaunis
du. i o - % 5 = o v oA Q@ s‘n:id ' J
wuuidn “lalomwalsirtu’ (Isomerization Reaction) vl ldnRanusindenaaninugedn

!
(=3 =)

iallelmwafisntldazgnasdrgaafivifosemsuanduiduuudusiionn g de'ld

U

3.2.2 ﬁﬂmﬂ’a;&amﬂ P&ID (Process and Instrument Diagram)

o . a A @ e = Y
%’]ﬂﬂ’l‘iﬁﬂ‘lﬂ")’ﬂﬂ%lﬂ@ﬂdej YiLﬂEI’J‘]JBﬂﬂUIﬂSGG']%Q']ﬂ P&ID  HILRAIGILLLN NN

W
L1 o

AL HAININT 3.1 I@mmwﬁa;&mlumwmmﬂﬁu 2C-2801 Lt auAuuinge T-991

vlﬁ'ﬁaa&aﬂs:mumsﬁdm'mﬁ 3.1
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2A-2803 2E-2810
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( 2D-2805 )
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)
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2E-2806
28LICOOS [------- |
1
1
|
/ l
1
|
F
G |
> !
<) :
~+2E-2802 |
I
l
|
1
P *
-y (A [y N
= \/\\j/ 1 ] TANK
28LV005S
2A-2802 2E-2812

= ' ' o o e :’ a
MAN 3.1 LNUNIWBEII8INRENAaK 2C-2801 vLiJEI\‘iﬂ\‘lLﬁll‘H{']ﬁJu T-991

3.2.3 Anw1ayaan P&ID (Process and Instrument Diagram)
nANsAnstoyadngg Afisaresiulassnuain P&ID levayanszuaunises

A5199 3.1

ANSNN 3.1 LLamﬂ.Tagaﬁl,ﬁmm"aaﬂ”ﬂmamumﬂmsﬁnmmn P&ID

qmwgﬁlﬁ’mu 38 RGRI RIGHE
o AINAAUNT 9.68 et
aAMNaWl TN - -
ANARUFIBNN 4.46 113

qmwgﬁ"a BN 146 DIFLTALTER
v ni' [
ANNAUN DAL 14.3 1%

3.2.4 finwWayaan Pipe Class looyanait
nnMsAndayadnig Afotaenulasinuwan Pipe Class Afnuaaglu

8 d [ Qs A A @ A
P&ID ‘1@17}’] 4"-P-28-124-A1A1-1"P mmma‘gﬂﬂ'swwmwammayjamnmmmnu

1ATIUAINNTIIN 3.2 UAL TR 3.3
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A A

M99 3.2 uaastayafine1aInulassnuaInmsfinesPipe Class

Line Number
YUNALF WA , .
) vadlnameluyia Class \nuf(via)
Funag
4" p A1A1 124

A £ A 4 v a = 5
f17714N 3.3 LLE’(@N"DQQG‘}’ILT\EITUﬂdﬂﬂiﬂiﬂﬁ’lﬂﬁﬂﬂﬂ'ﬁﬁﬂ‘iﬂ"lplpe Class

Pipe Class

AlAl

g lnanieluvie

General Process

TRQUAT Rating

WARNNAANTLOY (Carbon Steel) Class 150RF

B9 URN T
q U

-29 pIFALTALBERES 371 a9FLTaLTYw

TIIN NN

AUNAIZIH ANSI B16.5 dnsiumnaLdurngudnands 24"

3.2.5 M IANUNRINU

MNNIE1TANUARIENIINY 9NN 3.2, 3.3 LRz 3.4

rmmr wiaowly ms

MW 3.2 wanaw 2C-2801 Stabilizer
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MW 3.4 viaanwansu 2C-2801 vl,ﬁﬂiiﬁ’amia;ﬁm”u T-991
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3.3 Mydszfinanaies
584 EﬂLLuumsﬂs:LﬁuﬂmLﬁmmasu%ﬁ’ﬂ vnillasifon e (wrow)

13un 1nsnndlesdon $100 @rnmw) hmsdsdunnuFsassRiansanmansnua
ez feduthmnlifimsanaswariau SIF Tagld Risk Assessment Matrix (RAM) 93z
msdszduaaudsly 2 du fs

1. Likelihood: ﬁ'ﬁ:Lﬁuﬁnnﬂmuﬁ"uaamg}mirﬁﬁaﬂdnﬁﬁ@ﬁmﬁuﬁwmuﬂ%@ia’ﬂ
sﬁaﬁa;&aﬁam\mm;mnmvlﬁ’mnﬁuﬁﬂﬂ’a;&wm Plant, dszgumsal  wisvayaain
sontufidetiole

2. WANIENU (Consequence): NASINHANSENUALATW 3 d%h 635t

AMUELRIBAONSWERY (Economic Consequence)

AMULFIR G aTT A (Health and Safety Consequence)

ANNFIRIH e FIIn R B (Environment Consequence)

lasmsusainaz]lt Risk Assessment Matrix $3015197 3.4

39N 3.4 UEAIT Iz IUAINLFYS (Risk Assessment Matrix)

Demand Rate
Term Criticality Class
(DR)
g High 0-10y SIL 1 SIL 2
% Medium 10 - 100 y SIL 1 SIL 1
=1 Low 100 - 1000 y SIL 1
Negligible | 1000 — 10000 y
- 1000 -0 y
No Local
Slight Extensive
Economic Damage 10 - 100 - 1~
1— 10k >10 M
=1k 100k 1000k 10M
@ No Injury Slight
g « | Minor Major Single | Multiple
2 Health & Safety or Health | Injury /1
=4 Injury Injury Fatality Fatality
@ Effect Aid
o
O Slight Minor | Localized Major Massive
Environment No Effect
Effect Effect Effect Effect Effect
N M H E
Class - L (Low)
(Negligible) (Medium) (High) | (Extreme)

mﬂwamsﬂmﬁm]:“lﬁ'mﬁ:ﬁumwau%aai’umaa@ﬂmfﬁf W30 Safety Integrity Level (SIL)

lauanseay SIL wudle 4 seauaaans19fi 3.5
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@A15HN 3.5 NTHLISATTERD SIL

SIL Average Probability of Risk Reduction Typical Implementation
Failure on Demand (PFD,,,) Factor (1/PFD,,)
- No Requirement DCS Alarm Only
1 210" to < 10" >10 to < 100 Trip Separate from DCS
2 >10to < 10° >100 to < 1000 | Trip Separate from DCS
3 210" to < 10° >1000 to < 10000 | Redundant Trip Separate from DCS
4 210" to < 10" >10000 to < 100000 | Dual Redundant Trip Separate from DCS

3.3.2 MIRNTNANTENUFUANUFLWIBA o NS U (Economic Consequence)

aﬁa‘ﬁwmsaaumm’m’immﬂi:mumsﬂﬁ'uué’a"[ﬁ’%“m"a%m'jwm@ﬂwsrﬁﬁﬁﬁlﬁ

aduaunisdszanm 3,000 fasdaidwdudszanm 2,000 asaansansgaLasn (105.86

& Qs =) 5 o 5 8/ el e [ o L '
@aammmgmw'a'ﬂ']/mﬁ:ma) ﬂ?l%ﬂﬁﬂiz“flﬂﬂ?d@’]%ﬂ?“ﬂﬂﬁ%ﬂQl‘ﬂ:‘iz@]‘ﬂ Slight (%.jl?ﬂﬂ'l

= s =3 a cl‘ = 3‘
AMNLREHIL 1,000 — 10,000 @]@ﬂﬂ']{ﬁﬁ'iﬁﬁll,ﬁﬁﬂﬁ) LLﬂzﬂ'J’]SJﬂ’}JaﬂLﬁ@JﬂWﬁEﬁﬂLﬂ@?}%Lﬂu

1 A536ia

sze22an 10 I %38 Likelihood agjluszal High AmuLARIHAMIRINTINHANTZNUGS

\PREN

LU A NTWE AW AI6015190 3.6

AN 3.6 WRAINTUSHAUA UL FIFTUA UL DD G aN TN B

Demand Rate
Term Criticality Class
(DR)
1§ Hight 0-10y
% Medium 10 - 100 y
S| Low 100 - 1000 y
Negligible | 1000 — 10000 y
- 1000 -0y
Local
Extensive
Eeen Damag P 10 - 100 - 1-
1 - 10k >10M
=1k 100k 1000k 10M
@ No Injury Slight
2 « | Minor Major Single Multiple
] Health & Safety or Health Injury / 1 i
=y Injury njury Fatality Fatalit
2 Effect Aid Y
o
O Slight Minor Localized Major Massive
Environment No Effect
Effect Effect Effect Effect Effect
N M H E
Class - L (Low)
(Negligible) (Medium) (High) | (Extreme)
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LB NN TINaNN Risk Assessment Matrix a6 1AL RER G NN T D

"L@T@h'z:@”umml,%aﬂ'maaqﬁnsrﬁ uszaudlsidndudadl SIL (Not Require)

3.3.3 MIANNTUINANITENUAUALFIAEHaTIAAY (Health and Safety Consequence)

Lﬁaﬁwmsﬁmsmwam:wuﬁﬁumnm%mmwia%%mulmﬂ‘%nmmn@’ﬁ
:d‘i:ﬁmmitﬁmﬁﬁwmlulﬁﬂé'ml,ﬁq"l,ﬁﬂ’aa‘gﬂjn Lﬁaamﬂﬁaﬁmi@ﬁm"u"l,a‘[sﬁma{mw T
991 1ue9L ALY LA IMDLRAIANAREUT (Floating Roof Tank) 7iiin5@aes Pressure
Vent Vave #nlwlifilanavinlwdsssadaled snraluusi mfuhjﬁgﬂﬁﬁmuag
anaaiam uazihdufisuaaniniiUsunaiitenisliasnansznudiuaniemedaise
ﬂw,m:m'mﬁmaamqmmﬁﬁﬁmﬁmﬂmmﬁ"fwia's:ﬂ:nm 10 1 %38 Likelihood ajluszel

High A3%ULRAINANIITNIITIRINANSENUATRAMNTIAIDADTINA® AI6NT19N 3.7

NN 3.7 WRAINITUSE WA VLTI UA N ULFE A8 F T ans

Demand Rate
Term Criticality Class
(DR)
b Hight 0-10y SIL 1 SIL 2
o]
% Medium 10 - 100 y SIL 1 SIL 1
= [ ow 100 — 1000 y SIL 1
Negligible | 1000 — 10000 y
- 1000 -0y
Minor Local
Slight Extensive
Economic 10 — 100 — 1-
1 - 10k >10 M
- 100k 1000k 10M
4] No Irjjury Slight
e ol Minor Major Single Multiple
L [ attiG-Gaiey— alth | Injury /1 ; :
o njury Injury Fatalit Fatality
2 Effect Aid !
S
O Slight Minor | Localized | Major Massive
Environment No Effect
Effect Effect Effect Effect Effect
N M H E
Class - L (Low)
(Negligible) (Medium) | (High) | (Extreme)

LWaYNIIWAN TN Risk Assessment Matrix LEIMN96IUANNLTEWR LT anw 921

sszaunnaBaiuvagUnsl 1luszaud s dudesdl SIL (Not Require)
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3.3.4 MIRNSUNANTTNUTUANU T MDA FILIAFEN (Environment Conse-quence)

ijaﬁwmsﬁmsm’:Nam:wm’i’mmﬂm%umw’)a%ammﬁ'aﬂ@uﬂ‘%ﬂmmﬂﬂ’ﬁ
ﬂﬁ:aumsmiﬂ'lsﬁwamiuh‘aﬂﬁ'ﬁuﬁﬂﬁﬁaa';;ll:i']msgm‘szﬁiﬁﬂﬁﬁﬁwﬂﬂalmuaﬂsw P!
20NINLUSITATAL 9 19 (Dike) wazidudumsszmodsmansosanawle vlwdssfuns
mzmﬁ'ﬁumwm%ﬂmmaéam@]ﬁ'azuayjﬁlm:@"’u Slight Effect LLazmmﬁmaamqmsfﬁﬁ'
Aedwdninsideszaziian 108 wia Likelihood ag}lm:@”ﬁ High GoiuLansnans

NI THNANIENUAUA NV RU W A RILINFDUAIANTIIN 3.8

AN 3.8 LEAINTUSHUUAN U FLITIUAMULRE A6 8 FILIOF DY

Demand Rate Criticality Class
Term
(DR)
1§ Hight 0-10y SIL 1 SIL 2
%— Medium 10 - 100 y SIL 1 SIL 1
=1 Low 100 — 1000 y SIL 1
Negligible | 1000 — 10000 y
- 10000 -0y
No Minor Local
Extensive
Economic Damage 10 - 100 - 1-
>10 M
=1k 100k 1000k 10M
[} No Injury Slight
g st Minor Major Single Multiple
2 Health & Safety or Health [ Injurg /1
g Injury Injury Fatality Fatality
@ Effect A
o
o Sli!;hi Minor | Localized Major Massive
Errrirermrrert et
Effect Effect Effect Effect Effect
N M H E
Class - L (Low)
(Negligible) (Medium) (High) | (Extreme)

\WWahn1sRansanan Risk Assessment Matrix LEINN96IUANLE LWL 8 FIUIOT D

e lffszaua e asgunsel iluszaulaidndusasd SIL (Not Require)

3.3.5 agﬂwamsﬂmﬁu
NNTU L AU UL RD IR RIS NN TZNY m;mﬂa'gﬂmsm”vmwm%aﬁu

2e39Un3ol w3a Safety Integrity Level (SIL) leasi

FUAMNLFNWIBANIWE T (Economic Consequence) No SIL Required
MUANUFIRILATINAK (Health and Safety Consequence) No SIL Required
TUAMULRIRIL G DFIIAR DY (Environment Consequence) No SIL Required
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At .- r=Y o 1 Qs A o 6 &)
NRAWENIUSZL W mansniRuaaIauasaNwraslnsalids No  SIL
Required udtielsiszuufiativsmuuszdasnulildifiamgnsoisuidnmeinisdnna
AauAndnazduiiunisfiaaiguituuszuy  Emergency Shutdown (ESD) #issdiuaany

L%aﬁ'maaqﬂmtﬁ SIL1

3.4 midenlzadnsaliauazaivaalivanzaanulasents
34.1 madanltaUnsabiasyay

Fnsunenawn a:ﬁaaﬁmsmuquﬁwszﬁwaammluvxanﬁlﬁ'agﬂm:ﬁuﬁ
#8dNg m”%aaﬁaf@ﬁa:ﬁﬂﬂlﬁ’i’m:@"’waammﬁﬁ@@mqa‘iag%mwﬁﬁ@ Fathunns
Lﬁanlﬁmuﬂsmﬂlmﬁfﬁaﬁa&ﬁmsgﬁanlﬁlﬁmm:auﬁwﬁmaam'smuqmmzﬁﬂum:
yagmarfin I lgnn TavginsaliaszauiazAinsaniivisnues siamuanuionlsle
99171 fia

1. guUnsnbiaszaulagianauauuanes (Differential Pressure Transmitter)

2. guUnsoliaszqusiia Displacer

3. gunsabinszaule plFnAua1uf (Guided Wave Radar Level Transmitter)
I@&Jlumnﬁanlﬂﬁ”ﬂqﬂﬂ‘iﬂiﬁ’m:ﬁm:ﬁm%mmﬂf@qﬁm@m GUALIALNSTUINM SUaEFIN T

9/
@ o

a &
ARG Q9%

a dge o o = = a A o o
3.4.1.1 8INFBINITIN I@]Uﬂ?%%ﬂ'ﬁ'}ﬁ]ﬂﬁﬂﬂ@ﬂ-ﬁﬁﬂ’?%: TUAYDIRIININBINITION ANAI

293N LAZATIAIIURI

]
'

Lﬁaﬁﬂm"ﬂ“a;damﬂ'ﬁayam:mumsﬁﬁa;Jiwmw fandasmsinliiassauidu

T e 4 a & ' ' o Vi 3
idulelmwesion dellsmunduwveanan denanardiediniz (Specific Gravity)0.635
WRAANAURILN (Viscosity) 0.25 LTUAWBLH (CP)

34.12 Fhmm@”mm:qmwgﬁ’uadﬁaﬁﬁadmﬁ@
Lﬁaﬁﬂmﬂ’agam:mummuﬁ mmaaqmﬂgﬁgﬂaammu"Li’ﬁMG DIANLHRLTY R
n;:l 7 =1 ' Qs cl' 6 a d‘ 9
qmwgmlm‘m 38 DIALTALTUR ANYIANNARNAANLUY 14.3 U3 A TNARA bFaw

FIUGUNII 9.68 VT BRI LT e ula181g 4.46 1€

18 @

3.4.1.3 amuifiazyhnsdiansgunsntinseay
;ti o c\%’d r:\i 1 r=} z =3 n(lt-‘d =3 Gq; 6 o ar r=%
iasninwenauitimsisanvieiu (Standpipe) @uniinsfiaasgdnsoiiaszauila
Displacer ﬁm%’ui’mzﬁuLLa:ﬂ’;uqm"st'gmuanLﬁua%iu,a”’;LLa:Lﬁadmm:uuﬁa:ﬁﬂms
daaslnilulassnuiiazaglussuuioquiisdy (ESD: Emergency Shutdown System) i

mmzﬁmwim%awqﬂnsnimﬁ@mnﬁaﬁuimj Lﬁaamrmé’nmsmaas:uu*ﬁ“@@;uﬁﬁﬁmﬁu
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s:uuﬁummm:uumuﬂw (DCS: Distributed Control System) asaslslunsdhianina
NERGED LﬁaﬂﬁnLﬁ'mmmﬁ@wmm}admw‘]aaqﬂﬂsmﬁ'@?jumﬁﬁ']msgwﬂg@@ia’f@maa
s:uum‘uqmm:ﬁzum"’@Qwﬁsﬁmwﬂﬁaamﬂmﬂﬁ"u 2C-2801 vasniaelalauesls
Tuii mstasfssasduinmsndasnduas i Seasuroudiliinsle
szuydanuilsAbuwsnaneatnslutagii vilvwanauitldldeanuuulFamsunsansls
viaf L fis 5eﬁmm?ﬁwLﬂuﬁazﬁml’ﬁmsdamﬂﬁaﬁmﬁﬂumsﬁ@@g\aqﬂﬂidf@s:@“u

PRITTUUIARNLIAY Ta y"LiJgu’%n mﬁuﬁa@@?ﬁqﬂnﬁrﬁfi'm:@"m“amwﬁ 35

MW 3.5 viaflu (Standpipe) TasWandw 2C-2801

il n Displacer SvhminAdeuvsiniiladasiandaiuriedu Guded Displacer
ﬁ@mgaa%mﬁ"a vhlwriaiwduataszsiimidnAsnifiuwasnule 8nna Displacer S3iis1an7
dautraunsindifvsnvgunsaliassiulasltndunnufl (Guided Wave Radar Level
Transmitter)uazinaluladvas Displacer gﬂuLwﬂIuﬁﬁ“lsijﬁ’%'un']ﬁw°wuwLL&%"'ﬂuﬂaaqu"u i
Ifinudauinii Displacer Twsne aufiazsinanldlulasssui
3.4.14 U9
Lﬁaamﬂ%ﬁhﬁﬂuaaqﬂﬂmimmi’m:ﬁuﬁﬁaamsﬁwﬂﬁa:ﬁw‘lﬂi’m:ﬁulmaﬂéfu
lagazanaduuazasluniugundade-Ua (Shut off Valve) fiszaudr fia 5-10%slu
seauenil gunsoliaszaulasianuduuandns (Differential Pressure Transmitter) &l
anwlaimanzsuiiaziandiilamndissauiid Low Level) gunsatinszduloginnanu

AULANF19ZINITIANNRIALATE

75



@N5199 3.9 ﬂmﬁaﬂlﬁqﬂmrﬁm:ﬁu

Differential Pressure Displacer Radar
Guided Wave
WD AW Wi
dasnsiinlUda v v v
AN 14.3 115
annLuy v v v
QIR 146 D3¢0
panLLL LALTY & v v v
970 FIAgINIT e
Differential TR
'mmﬁaﬂﬁq@ Pressure LLag Differential
Radar Guided | Pressure L&z
Wave Displacer
B Jafszaud AR RGHIEREY
ARALA R audiszeldn v ¢

mnnmﬁanlﬁ'qﬂmtﬁm:ﬁum;mmagﬂ"l.ﬁ"h \ianlt Radar Guided Wave lulassiu

# 1109910 Radar Guided Wave MAINARUAJNNIYNNUATINNNABINTBNNIDS
Lﬂumﬂiu'l:aﬁﬁﬁmsw”wmasm@ial,ﬁadluﬁagﬁ'u

3.4.2 madenlsndn

A A o & Aa o oA & P

asnnmadenltnmlulassnuidniiide  nduda-da  (Shut off
Valve) vhlwnsiienlduananazdnilsfisumaiimanzan (Valve Sizing) msideniie
209789 QuUANUNS IaLTIdIda R s AsSInam s lwafl Seat wa9dIEn
@t lassnuidaianiansonad 2 siieda Ball Valve waz Butterfly Valve Litoass
ANALEINIT IaT899187

msiienlgnsudeanldidundude-Ja (Shut off Valve) Ransandavayadieg

Q-

3

e

3.4.2.1 YWIAVDINE
o S & Ll @ & & @ & o & o
°nam:mmm"l,ﬂawm@Laumugjluﬂﬂma 4 97 Tapmndrazlsnsrvuedu

¢ A

Auguina1s 4 lapuuinanaait viv Ball Valve uax Butterfly Valve snansaldlevizeas

76




50 1A51A1904 Ball Valve azfisia1igania Butterfly Valve (Ball Valve lalinanziums

IEnuluvafnfuuwalng iilesanisminun wszsmuniniindisiadug)

8.4.2.2 fa@ﬁl’ﬁ“ﬂma‘a
I o =3

r_'i :’ a e 1 =y { Q9
Wedanvaanadtduwingulalmyesisnussviatdufdadvinunannwinnga

U
=3 (% 6

msuaw(Carbon Steel) lviinuFanlindilassaaduisgoiiaminniesuanlas
119 Ball Valve uaz Butterfly Valve iilassasisvananmuannannmsusnisisning
Tapvaly

3.4.2.3 shanuednuazg ninnule
fgmnninaanuuuiien 146 asroaifus uazdnnuaufisanuuuilen 14.3
=~ & a a A il
1% 9719 Ball Valve Waz Butterfly Valve sunsnnuanuaunazamnglsisitldlaslad

ey

3.4.2.4 M52 1%a (Leakage)
itesnnlulasimsiidasmsindunlslunifinduide-Ja (Shut off Valve)

A o @ a ¥ (% A a o &

aedasmsivifiansialnadesfign laedmuauszinnuasmsilnaneasnid (Leakage

Classifications of Control Valves) Lilusz@l 5 (Class V)

3.4.2.5 MSONNI

Ball Valve #iwiinfifauinawinnin Butterfly Valve N0 813d8din15aes

wsasiinhmilnlasAundedsmdusasiognasiunslunnd 3.6

Bl R
‘mn W

611

1 7

AN 3.6 USNUHNSURANIINE
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3.4.2.6 90"
WatlSpufigunuus? Ball Valve wlsiAgand1 Butterfly Valve @atti s
\§anls Butterfly Valve afifnlt3uftasnin Ball Valve

= £ Qe Qs Qs Qe A
ﬂﬁmaﬂlﬁqﬂﬂszﬁqmmu mmmagﬂ@mmswﬂ 3.10

@1519% 3.10 MssAanEI8)

Ball Valve Butterfly Valve
YU iuAngIInaNg 3
fia 38 4 i v 4
Jaqfilding Carbon Steel J V4
ANuTuAiaanuuY | 14.3 1%/
qm%gﬁﬁa ANUUL | 146 a9fLoalTo v v
mssalwa @99n13 Class V i ¥
mMsfinds sssinaasndn iwitnannai finwiintasndn Ball
Butterfly Valve Valve
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AMLENLAVDY Butterfly Valve Bray Series 40-45



HIGH PERFORMANCE
HIGH PRESSURE
HIGH TEMPERATURE
ZERO LEAKAGE
BUTTERFLY VALVES

2'/;"- 54" (65-1400mm)

WAFER OFFER BUBBLE-
TIGHT BIDIRECTIONAL
SHUT-OFF AND FOR
DEAD-END SERVICE
LUG BODIES OFFER
BIDIRECTIONAL
BUBBLE-TIGHT SHUT-
OFF, BOTH AT FULL
RATED PRESSURE

WAFER/LUG BODIES:

SERIES 40/41 - ANSI CLASS 150
SERIES 42/43 - ANSI CLASS 300
SERIES 44/45 - ANSI CLASS 600

TEMPERATURE RANGE: -20°F TO
500°F (-29°C TO 260°C)

Bray Controls is proud to offer

the Bray/McCannalok line of high
performance butterfly valves. This
product line is recognized as a
proven leader with over 30 years of
successful service in process indus-
tries worldwide. The Series 40s
unique, patented design received
Chemical Processing’s Vaaler Award
for Best Product shortly after it was
introduced. The simple, innovative
design offers rugged reliability and
extremely easy maintenance in the
field. Independent and internal tests
have proven Bray/McCannalok's
superior service life capability, with
bubble-tight shut-off through over
100,000 cycles.

The Series 40 valves can be auto-
mated inexpensively with Bray’s
pneumatic and electric actuators.

When compared to gate, globe,
ball, diaphragm and plug valves,
the Bray/McCannalok butterfly valve
is significantly smaller and lighter
weight, therefore installation space,
time, and maintenance costs are
greatly reduced.

The Bray/McCannalok High
Performance Valve delivers the
highest quality and highest value
available for your requirements.

BLOW-OUT PROOF STEM (G)

The Series 40 High Performance valve
features blow-out proof stem protection.
A retaining ring is installed between the
machined stem groove and gland
retainer step providing full retention of
the stem in the unlikely event of internal
stemn failure, (See photo on page 3)

BODY (A) One piece waler body style
or lug style for dead-end service. Both
body styles offer bidirectional sealing as
standard to full ANSI Class 150, 300 or
600 ratings. Standard body materials are
either carbon steel or stainless steel for
excellent cormosion resistance. Fxtented
neck allows for 2" of pipeline insulation
and easy access to stem packing adjust-
ments and actuator mounting.

STEM (B) The high-strength, one picce
stern is 17-4 PH Stainless Steel. The
vitlve stem is standardized for inter-
changeability of Bray
actuators.

DISC (C) The disc has been

engineered to maximize flow
and minimize resistance, pro-
viding a high Cy. 316 Stain-
less Steel is standard.

TAPER PINS (D)

Taper pins are precision
fitinto taper—reamed
holes providing a positive
connection of maximum
strength between the valve
disc and stem,

INTERNAL TRAVEL
STOP (E) An internal travel stop
has been designed to prevent over
travel of the disc, minimizing
possible seat damage, there-

fore extending the service
life of the seat.

HANDLE AND
NOTCH PLATE (F)
The heavy—duty,
spring release han-
dle and 10 posi-
tion notch plate
allow for position-
ing the valve disc
Lo precise angle
stops between

the full open and
full closed positions.

93



ADJUSTABLE STEM PACKING

The stem packing system features easy
aceess to adjusting hex head nuts with-
out requiring removal of the actuator.
The system consists of a gland ring (H),
a gland retainer (1), studs, hex head nuts
and lock washers (J). A slight 1/4 tum
ol the hex head nuts is usually all that
is required should field adjustment ever
be needed, Both hex head nuts must be
evenly adjusted and not overtightened.

STEM SEAL (K)

The stem seal system provides constant
compression for a positive seal around
the stem. PTFE packing seals the stem,
arkl a carbon fiber anti-extrusion ring
contains the packing. Flexible graphite
rings are availuble for high temperature
applications and are standard on fire
safe valves.

All Class 150 and Class 300 valves
have one set of stem seal packing rings
and a stem locating plug with a gasket or
O-ring seal in the body base. All Class
600 valves have upper and base twin
stem seals which balance axial forces
on the stem and disc under all operating
conditions, and eliminate any piston
effect on the stem.

STEM BEARINGS (L)

Top and bottom bearings, consisting of
a 316 Stainless Steel shell with a
TFE/glass fabric liner bearing surface,
securely support the stem. The stem
bearings provide excellent resistance to
corrosion and distortion from high
temperatures and mechanical loading
lorces.

SEAT DESIGN

THE HEART OF THE SERIES 40

VALVE The unique, two-part seil

assembly consists of a resilient energizer

(M) which is totally encapsulated by

the RTFE* scat (N). The assembly is

locked in the body recess by a full faced

seal retainer (@), This simple, relinble
and proven combination results in many
exclusive advantages, including:

* The energizer is completely isolated
from all contact with the line media by
the RTFE seat.

* Serrations in the seat retainer and body
recess secure the seat assembly in
place regardless of disc position.

* The full-faced retainer is bolted
to the body, locking the seat in the
correct position. The seal is secured
even without the mating flange.

* The closely confined and well sup-
ported seat is energized by the disc and
line pressure, The higher the pressure,
the tighter the seal. In low pressure and
viacuum applications, the energized seat
offers superior sealing and longer ser-
vice life than many other designs.

* Line media is sealed o zero leakage
in both directions.

* The seat is self—adjusting for wear and
temperature changes.

* Seat replacement is extremely easy —
Just remove the seat retainer, rotate the
disc into the closed position and place
i new seal assemnbly in the machined
recess of the body. This simple proce-
dure will not disturb the disc or stem.

Seat nov-compressed
as disc approaches.

Dise in closed position:
with no line pressure,

Disc in closed position; Disc in closed position;

line pressure applied
from the right.

line presswre applied
from the lefi.

*RTFE s the common designation for RPTFE as
supplied by Bray.
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DOUBLE OFFSET
STEM AND DISC
DESIGN

The double offset design
of the Series 40 assures
reduced seat wear and
bidirectional, zer leakage,
shut ot throughout the full
pressure range.

At the initial point of
disc opening, the offset
disc produces a cam-like
action, pulling the disc
from the seat. This
cam-like action reduces
seat wear and eliminuates
seat deformation when the disc isin
the open position. When open, the disc
does not contact the seat, therefore seat
service life is extended and operating
torques are reduced, As the valve closes,
the cam-like action converts the rotary
motion of the dise to a linear type motion
to effectively push the disc onto the seat.
The wiping action of the disc against the
seat prevents undesirable material build-
up from slurries or suspended solids.

The taper pins carry virtually equal
loads while anchoring the disc to the
stem, permitting accurate disc closure
for consistent sealing and positive
shut off.

Canterline - Centarfing
of Stam ol Valve
Disc in Open — |

Position

1st
Offsal

both in b tests and thou-
sands of field appl
After a test of over HHLO00
cycles at 720 psi, the seat
remained in excellent condi
tion, continuing o provide a
I bubble-tight
Even after more than
B000 cycles at 2 psi, the
Series 44 still sealed bubble—
tight in both directions.




BRAY/McCANNALOK
HIGH PERFORMANCE
SERIES 40 VALVES ARE
AVAILABLE WITH
PROVEN BIDIRECTIONAL
FIRE SAFE SEATS ON
SIZES 2 '/;"-24" ANSI
CLASS 150 AND 2 '/,"-
16" CLASS 300 WAFER
& LUG BODIES

FOR RELIABLE CONTROL
OF FLAMMABLE AND
HAZARDOUS FLUIDS

IN PETROLEUM, PETRO-
CHEMICAL, CHEMICAL
AND OTHER HIGH-RISK
APPLICATIONS, THE FIRE SAFE
DESIGN COMBINES SUPERIOR PER-
FORMANCE, EXTENDED SERVICE LIFE
AND COMPLIANCE WITH THE MOST
DEMANDING WORLDWIDE
FIRE-TEST STANDARDS - BEFORE,
DURING AND AFTER A FIRE!

In normal service, the Fire Sare: combina-
tion resilient/metal seat seals bubble-tight
in both directions of line media flow
through the full rated pressure and tem-
perature ranges. When closed, the disc
remains compressed against the resilient
mechanically loaded seat, which is securely
locked in place by a full-faced retainer.
Line media pressure sirengthens the seal.

In the event ol a fire, i’ excessive heat
destroys the resilient seat materials, either
partially or completely, the seat provides
a constant metal-to-metal backup seal,

In real-world fire conditions, line
pressure is immediately reduced and the
entire area is hosed down. The resulting
pressure drop and rapid cool down causes
many valves to fail. The Fire Sare design
does not rely on line media pressure (o
seal, therefore the valve offers superior
low pressure performance than competitive
designs. The Inconel® metal seat functions
as a spring mechanism, which allows for
expansion and contraction without breaking
contact with the disc. Additonally.
the Inconel seat offers better corrosion and
heat resistance and greater strength than
the stainless steel seats commonly used.

The Bray/McCannalok delivers proven
fire safe protection not only in the lab, but
also where it counts the most - in the fiekd.

The adjustable stem sealing packing
system is composed of flexible gruphite
and formed graphite rings. These ring
materials offer maximum stem sealing
capability. The packing can be easily
adjusted by a slight trn of the readily
accessible hex head nuts,

FIRE-TEST STANDARDS
APIL 607 4th Edition Certificd.

The Bray/Me

wnalok Firs
Sarr has been thoroughly
tested and meets or exceeds

the [atest international fire test
standand * its introduction
ke Sark design has passed
field applications and lab tests
with flying colors, delivering
superior performance under the
* Inconel® is & registervd trademark of Tnco Alloys most demanding conditions.
Intemational, Inc
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FIRE SAFE SEAT OPERATION

The seat assembly in normal service
contacts the disc with both the resilient
seat material and metal seat. During and
after a fire, when the resilient material has
been partially or completely destroyed,
the metal seat provides a positive seal by
remiining in constant contact with the
disc in either direction of media flow.

Seat after fire, with
disc sealing load and
line media pressure
acting on the seat
from the lefi. (Sear
retamer downsirean )

The Fme Sarr Sear
in normal service

Bidirectional
Resilient Sear with
C-ring Energizer /
Inconel® Sear

Seat after fire, with
disc sealing load and
line media pressure
acting on the seqr
Sroen the right. (Sear
reraimer upstreant)



Bray/McCannalok Series 40
valves handle a wide range of
conditions and media, such as
corrosive chemicals, water,
gases, acids, alkalies, hydrocar-
bons plus many other fluids.
Bray's standard valve line has
been specifically designed to
meet most applications. When
applications demand special
requirements, Bray offers valves
and materials that meet these
needs. Services and optional
materials include:

VACUUM

Standard Series 40 valves with TFE
seats are recommendd for vicuum
service down 1o .02 mm Hg absolute
pressure, or 20 microns. For vacuum
service down to 1 x 10 ' mm Hg
absolute pressure, or I micron, specially
prepared valves are recommended.
Under certain conditions, these valves
serve well in the high vacuum range
down to 1 x 10 mm Hg absolute
pressure.

STEAM

Series 40 valves are specifically designed
for a wide range of high temperature and
high pressure applications including on-
off and modulating control of hot water,
condensed water or chilled water. The
Series 40 valve is rated 150 psi (103
bar) saturated steam at 366°F (185°C)
for on-off applications. For modulating
service, the Series 40 is rated 50 psi at
J00°F. Use of the standard RTFE seat is
recommended for this service,

DRY CHLORINE - Gas or Liquid
Special materials as well as assembly
and testing procedures are applied to
assure bubble-tight closure in these
critical services.

SEA WATER

Series 40 valves have been successfully
installed in power plants, desalination
plants and deep sea drilling projects.
Duplex, super duplex and super-
austenitic stainless rims can be provided
for sea water service. Higher alloy
materials are available,

Please consult your Bray
representative for specific
recommendations regarding
your requirements.

ASH HANDLING AND ABRASIVE
For applications where fow velocity and
differential pressure are low. RTFE or
UHMWPE seats and electroless nickel
plated discs ure recommended. For
applications requiring improved resis-
tance to wear and particles of higher
hardness, a stellite faced disc and Fire
Sark design are recommended.

CAUSTIC

Valve materials must be selected for
suflicient corrosion requirements.
Stainless steel is recommended for
sodium and potassium hydroxide
applications,

HEATING, VENTILATION

AND AIR CONDITIONING (HVAC)
Series 40 valves can be used for damping
or balancing water flow, main stop
valves, block valves, throtling valves,
and control of pump suction or discharge.

OXYGEN

Series 40 valves for critical gascous
oxygen service are specially prepared,
cleaned. inspected, assembled and tested
to ensure removal of all burrs, sharp
edges, din, hydrocarbon oil or grease,
and other contaminants. Each valve is
individually wrapped and sealed in
polyethylene before shipment.

SOUR GAS

Selected materials of construction
meeting NACE standards (MR-01-75)
permit ready application and maximum
serviceability in these difficult services.

DEAD-END SERVICE
Bray/McCannalok lug bodies for
bidirectional dead- end service are
offered as standard in full ANST Class
150, 300 und 600 ratings.
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U.S. COAST GUARD
APPROVED

The Bray/McCannalok
High Performance Valve
has been approved by the
U.S. Coast Guard and
American Bureau of
Shipping for category A
and P applications,

Series 40 valves can
be optionally supplied
in a number of differ-
ent seat and body
materials, including:

* PTFE and UHMWPE
seats with resilient
energizer.
Fluorosilicone inner
O-rings for methylene
chloride service.

Fire Sare graphite/carbon
fiber or similar packing for fire safe or
high temperature service.

Hastelloy C bodies for hydrogen-
cyanide service.

Aluminum bronze bodies for marine
environments,

Longer stem lengths to accommodate
differing control areas,

Alloy 20 trim for sulfuric acid service.
Monel dhises for Chlorine service.
Duplex, Superduplex and Super-
austenitic stainless trims for salt water
services,

Many other materials are also available,
please consull the Bray faclory.

ARPEICATI@NS,




Dimensions
are m inches
and weights
in lbs,
Weights

are for Cast
Steel bodies.,
ex-cept when
notd by *

* Flame cut
xly weights,
Flame Cut
Steel and SS
baodies vary
Please con-
sult factory.

i('dmu:mnm

is ahsoluke
minimam pipe
" IDarvalve
Tace (without
panket)
-G r
PHY| M= Pats)

™1

**(H=Keyway)

*® Keyway w apphicible on valve
sres 147547 Class 180, 1048
Class 300, and 8§71 Class 60

ANSI 150 Series 40 Series 41 WEIGHTS
Vahve Size b Lug Bol Data Jgores
Tl A|B|CHD|E Fmg,&,e HY1J | K| L BT T T
2% | 65 475 [188]228 (38163843 [276] 4 [0ss]oss] 045 [125] 250[ 077|550 4 [t1 [ 13| 1a
3 | 80 |525|188)| 286|409 |663(426)|276 4 [038063] 043 [125]250] 077|600 4 [ | 16| 15
4 | 100|675 ]203|372]a71|750(436]|276] 4 [038063| 043 [125]250]07s|750] 8 [ %11 [ 20 23
5 | 125|750 [223| 480|507 | 750|512 ]276| 4 |038]075| 051 [125[450| av4f850] 8 [ %10 ] 26 | a4
8 | 150|862 [223]| 588 [557 |800]512[276] 4 |038[o75) 051 [125]450] 09afeso] e [#10] a3 o7
8 | 200|1075{240| 780|694 |950|512(492| 4 |053087| 063 |1.25| a50] 094]1175] 8 [ 10| 46| 54
10 | 250 |13068[275]9.78 | 856 | 1075[6.12 4 92| 4 [053[118] 087 [200[450] 107[1425[12 | %o | 70 [ &
12 | 300 [15.50|3.08 | 11.74[10.18[12.25[ 6.12 [492] 4 [o53]1.18] 0.67 [2.00] 450] 1.13] 170012 | %4 | 123] 106
14 | 30 17.50|3.73 [12.90|1195[1450]7.75 | 462 | 4 |053]1.38] 39x30[2.00] 6.50] 142|1875] 12 | 18 | 208 | 227
16 | 400 [19.81{4.11 |14 68[1284] 17.75[10.38] 650 | 4 [081]1.97| a7x39]250( 650[ 166]2125] 16 | 1.8 | 313|345
18 | 450 [21.41|4.61[16.60|14.15 20031038]650 4 [081]197|47x39|2.50| 650| 1.86)|2275| 16 | 14-8 | 402 | 442
20 | 500 |2368 503 |18.50]15.26(22.75(10.38] 650 4 [081[250[ 62x62[4.00] 650 206[2500[ 20 | 148 | 527 | 604
24 | 600 |28.00]6.00 [22.50]18.21| 25.0015.36(10.00] & [ 067 |3.00] 7575 4.00 1175] 24a[29.50] 20 | 148 | 813 ] 930
26 | 650 [20.50(6.50 [22.36] 19.23 16.38/1000| & [0.67[3.00] 75x75[4.00] 1175] 2812178 24 | 18 | 970 fraee®
_28 | 7003241650 |26 47|20 54| 2675(15.38)1000| 8 [0:67|300] 755750001175 281]3400| 28 | 176 | 1115|1300
30 | 750 3450|750 |28.31{21.36| 28 75[19.50[11.73| & |081]3 50| s8x62|5.25[1350] a10]3600] 28 | 118 [ 1751740
32 | 600 [37.62|7.60 | 3019 [2236{3000(19.50(11.73| 8 |081)3.50| 8ex62]5.25 | 13,50 322[a8.50] 28 | 148 [16s0fe0ser
34 | 850 [30.62]7.75 [30.13[23.86] 30 00[19.50] 11 73] 8 |08t [3.50] Bex62|5.25[13.50] 3.5 32 | 18 | 1800f340"
36 | 900 [40.688.26 |34.00/25 27| 3300[10.50[11.73] & |081]3 50| eex62[5.25|13.50] a6a|4275[ 32 | -8 | 1960[2600
40 [1000]51.00{9.50 [36.99]27.25[ 37.00[19.50[11.73[ 8 [0.81 [4.50(1.0x75|5.25 | 1350 4.38[47.25] 36 | 18 |ammotiose
42 |1050[53319.50 [39.06|20.37( 38.00)19.50[11.73[ 8 |81 [4.50] 10x75]5.25]13.50[ 4 38| 49.50] 36 | 178 [4250{4300
48 [1200(5400}10.00|46.00]33 12] 42 13}24.00]14.02] 8 | 125]5.00] 125¢88]6.0016.00] 4.50|56.00] 44 | 148 |4610%5680"
54 | 1400]6638]1075]52 45[35 65| 45 50}24.00[14 02| 8 [ 1256 00] 15x10[6.50 mﬂns 6275] 44 | vi.-8 [T1007210°
ANSI 300 Series 42 Series 43 542 543
2] 65 |475 18] 228381638 [4.36[276] 4 [0.36]0.63] 043 [1.25] 250] 0.77] 5.88] 8| %10 ] 13| 15
3 | 80 [525]183] 286409 |663[436]276] 4 [038]063| 043 [125[250[ 077|6e2| 8 [ %0 | 16| 7
4 | 100|675 203|372 [471] 7504 36]276] 4 [038]063| 045 [1.25]250[075[788] 8 | 70| 20 | 23
5 | 125|825 [223[480[513[800(512]276] 4 [03a]075| 051 [1.25|450| 09d|025| 8] %% | 33| @
6 [ 150|888 [242(575625]|6.75[512]492] 4 [0saloer| 0ea |1.25[450] 097]106d 12 710 | 40| 54
8 | 200|1084|282(756|755|10006.12|482] 4 [053[1.18] 087 [200] 450] 1.10]130d 12| %o | 6a [ e
10 [ 250 |13.26(3.28 [ 9.44 [ 036 | 1.38]6.12 | 452 | 4 [053]136|59x30]200( 450] 1.28] 1525 16| 1.8 | 113] 144
12 [ 300[15.57[3.62|11.31]10.89(13.50| 7.75 [ 492 | 4 |053[1.38] 39«28 2.00] 650] 1.40] 17.78] 16 148 | 173] 217
14 | 350 | 17.90|4.66 | 11.38]12.50(18.2510.38| 6.50| 4 |0.811.87)|47x39]|2.50| 650| 213 20.21 20| 1%-8 | 328|444
16 | 400 [19.84]5.35]14.511388[21.00/1038] 650 « [01]250] 6282[4.00[ 650|250 20[ 178 | 455 502
18 | 450 |22.00[5 9 [ 15.001543| 21 00]15.35[ 1000 8 [067 [2.50| 62x624.00| 1175| 2652475 24| 148 | 605 | 856
20 | 500 [24.10]6.34 | 16.50| 16 80[ 2225 15.38]10.00[ & [0.67 [3.00 75x75 [4.00| 1175] 280|27.00 24| 145 | 780 | 1060
24 | 600 [2888]7.15 | 20.68|18.60[26:25]19.50[11 73| & | 081 |3.60] 88x62|5.25 | 13.50] 340|320 24| 178 | 1280|1720
30 | 760 [35.128.98 |26 8123 40[32.2524.00]14.02| & [1.25 [.50]10x75|5.25|16.00] 4.38 28| 1%-8 | 2260[3010
36 _| 900 [4200[10.67]33.13[27.12[36.262400[14.02] 8 [1.25]5.00] 126x88]6.00 16.00] 523]460d 32| 2.8 3320[4400
42 | 1060|5075 |11 50|28 s8] 2025[40 50l26.00[15.98] 8 [1.50[6.00] 15x10[5.50] 18.70] 5 13[a7.5d 3z vics [soc0dar00
48 | 1200]57.75 [1250]45.75]33.16]44 75[e0 0ol 1a.02] 12] 1.50 |7 00| 175x.15] 7.50 |22 00| 550540 32| Vs | —* [7000
ANSI 600 Series 44 Serics 45 S44 545
3 80 [578 1222275571 [7.00|512|276] 4 |038|075| 051 |1.25]| a50|090| 662| 8 | 10 | 24° | 31*
4 [100]7.00 |277| 356|704 |850[512|492] 4 [053]oe7] 063 [1.25]450] 1.15] 850 8 [ %d | a1 |58t
6 | 150|975 ]334]|538 (857|075 |612]a92] 4 |0s3[1.18] 087 [2.00[ 450 150[1150 12| 18 | 79" 130"
8 | 200]1180[423| 688 |10.60|1225)7.75 [650| 4 |081[138] 30x39(2.00( 650 1900|1375 12| 148 | 155|227
10 | 250 |14.09{4 82| B50 1452?.310.33 650) 4 1081]167|47x39(2.50] 850) 215]17.00{ 16| 1.-8 | 280" | 400"
12 | 300 |16.47|5.51 | 1012]15.72[ 18.25]10.38] 650 | 4 [081][1.97] 47x30]2.50] 650] 253] 1928 20] 178 | 3867|547
14 | 350 {18.03|6.09 | 108817 48[ 19.75{15.38[ 10.00] 6 [067 2 50] 62x52[4.00] 1175] 280]207d 20| ¥i-8 | 540 [750°
16 | 400 [20.38]7.00|12.62[19.41[21.75]15.381000] 8 [067[3 00| 75¢754.00] 1175] 3244|2374 20 128 [ 752 frioe:
18 | 450 |23.15]7.75 | 14.60[21.05[23 78[19.50[11.73] 8 [081]3.50] sexs2(5.25|13.50] 3602574 20| 1%-8 |1080draror
20 | 500 |2515]8 50 [16.37[2321|257819.50[1173] & [ 081 4.00[10x75]5.25] 13 50] 308 za5d 24| 148 |1ae0fiese:
24 | 600 |29.38/9.13 | 19.87127 71| 31.00[24.00[14 02 8 [1.25[5.00[ 12588 6.00 [ 16.00] 394]330d 24| V-8 [2160%000
30 | 750 |3600]11.25]26 so]51.50[35 00f26.00]15.96] & [ 150]6.00[15x10[6.50] 18.70] 500[ 402 28] 2-8 |s00fnoe’
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Cy VALUES-VALVE SIZING COEFFICIENT

ANSI 150 Series 40 /41 ANSI 150 Series 40/ 41

Valve Size Disc Position (degrees) g Temporature €
ins [mm | 90° [ 80° [ 70°] 60° [ 50° | 40° | 30°] 20° ] 10° b
2. 65| 160l 138] 100] 78| so| a0 18] 8] a ]
3 | @ | 185 178] 16| 23| 87| 56| 42| 14| 48 o
4 [100| a7s| aes| ais| 250| 175] 115| 63| ar| 10 E
5 [125| 7o0| 675 s00| aeo| =zas| w4s| 78| 4 18 =
6 |150| 13s0] 1070] 7s0] S510] 330| 2is| 140| 81| 35 w
8 2800 2230[ 1500] 1060] ees| ase| 2e0] 165] & &
10 4300| 3450] 2430| 1630| 1050| 7o0| as0| 250| 100 n

200
250
12 [ 200 ess0| 5330 avso| 2530| 1630( 1 700| a%0] 155
14 | 350 7650 6100 4a00] 2000| 1es0| 1250 si0| 450| 175
16 [ 400 | sa00| 7860| s510] 700 2420| 1530| 1020 580| 230
18 | 450 [ 10500 9100| 6960| 5100| 3520 2220| 1180 500 170
20 [ 500 [ 13500] 11700] Beoo| 6500| 4500| 2820| 1530| 640] 200
24 | 600 | 20000{17100]12800] 9570] 6640 3880| 2200 920 240
26 | 650 | 20000] 17100 12800| 9570| s640| 3880 2200 @20| 240
28 | 700 | 28000] 23900 18200 | 13500 9300 | 5700 | 3100] 1300| 290
30 | 750 | 2200027300 20900] 15500] 10700 | 6700 | 3600 1510 320
32 | 800 | 34000 20100] 22300] 16500] 11400 7150 ass0| 1610| as0
34 | 850 | 34000| 29100 22300 16500 11400] 7150 | 3sso| 1e10| 340
36 | 900 | 48500| 41100 31700 22200[ 18400 [10200 | 5430 | 2260| 480
40 | 1000| 62000 | 55200 44000] 33300 | 23800 [15200 | 8600 | 3520 670
42 | 1050[ 65000 | 58000 46100] 35000] 25000 [16000 | 9000 | a700] 700
48 [1200[ 91000] 80900] 63700( 43600] 29100 |20000 [ 11000 | 4600] 820
54 |1400[125000]111000 | 87500 | 60000 | 40000 27500 [ 15000 | 6000 | 1200 ok v B
ANSI 300 Scries 42/43 R | -
2% 65 | 160 138] 100 78] so] 0] 18] 8] 3 i ‘““g{"}’@ffﬂi /
3 [ @[ 185| 178] 155| 123] 67| 88| a2| 14| 4B B S
4 | 100] “a7s| aes| ais| zs0| 75| 115| 63| a1| 1o Tempersture °F
5 | 125] 790 e75] soo| aeo| 23| 14s] 78| 41| 16 .
6 [150| 1000| a75| 710 sso| a7o| 240| 138 79| 28 ANSI sﬁn”ﬁﬂz‘:‘”‘ﬁ
8 |200| 2000]| 1720| 1360| 50| 630| 405| 240| 121| 47 W, | il 200 28
10 | 250 | 2650| 2250| 1740 1200 780 510 295 150 61
12 | 300 4000| 3400] 2500] 16ea| 1100] 710| 430| 220| e2 1400 : e
14 [ 350| 4100] asoo| 2eco] 1770] 1200] s30]| aso| 2¢0] 100 =
16 [ 400 | 7800| 6540| 4550| 2070( 1840| 1180 730| 420 180 ; ™
18 | 460 9500( s000| 6170[ 4530 at1o] 1970] 1080 4s0| w4 e i
20 [ 500 [ 11000] 9570] 7aco| s400] a720] 2330 1250 530[ 110 £ | "y
24 | 600 | 18000| 15100 11400| 8570| 5920] 3700 2000 s830| 180 § ‘ E
30 | 750 | 25000] 24400 18900] 13700 8500 | 6000| 3230] 1330] 290 < s - Lo
36 | 900 | 45000| 38100| 29200| 21000| 14800 | 9100 | 4660 | 1730 380 g F
42 | 1050] 60000 54000] 42000] 30000| 15000 13000 | 7500 | 2600| 450 I I, -
48 | 1200| 83000 | 74000 | 58000 41000] 26000 [17000 [10000 | 4400] 800 . ‘ _l‘:,:...' I
P e B o3 ]

ANSI 600 Serics 44/45 200 100 0 W0 4w 0

3|80 | 1es| 18| 135] 03] 67| 48] 12| 8] 3 Tempersture: °F
4 |100| 30| 270] 210] 1s0] es5] 7o a45] a0 s T Carbon Steel Boxdies RTFE Seats
6 [150| B850 7es| e00| d425| 270 200| 130 70| 15 I Suiinless Sieel Bodies RTFE Seats
8 | 200| 1500| 1350| 1050| 750| 480| 34s| =200 78 I Carbon Sweel Buxlies PTFE Seas
10 | 250 | 2200| 1970| 1540/ 1100| 700| S500| 300| 140 40 Bl Suunless Steel Dodies PIFE Seans
12 | 300 | 3100| 2790| 2170| 1550| 1000| 680| 400| 190 Note: Refer 10 Bray Technical Bulletin
1 2300 1 No. 1168 for addinonal information on
& 1E0 ] 2600 2400) 4500 00, _7o0] 420 200 1L Pressure/Temperature Curves, 7
16 | 400 [ 5000 4200| 2000| 1900| 1200| B00| 500( 250 95 -
LAk iral B e a8 o Cy 15 defined as the vol 1§ US.GPM. that will [}
15 defined as the volume of water in US.GPM. that will Now

20 | 500 | BOCO| 6900| 5300| 3%00| 2700) 1700 950| 400| 143 :h;uugh a given restniction or valve opening with a pressure drop
24 | 600 | 11000| 9300| 7000| 5200( 3600| 2250| 1200| s500( 18O of one (1) ps.i.at room lemperature. Recommended control

angles are between 25°- 70 open Preferned angle for control
30 | 750 | 15000 13000 10000| 8400| 5100| 2800| 1650 | 600| 200 valve sizing is 60"~ 65 open,

98



SEATING/UNSEATING TORQUES (LB-INS)

The values in the following Torque Chants for standard valves are far normal, wet media
applications. Note that scating/unseating torque is always lower with the seat retainer
installed upstream. Please consult Bray Technical Bulletin No. 1146 for discussion on
service torque classes apphcable to standard valves. [f the media is lubricious, such as oil,
the values m the Torque Charts should be multiplied by 0.9. 1f the media is abrasive or dry
und thus a severe application. the values in charts should be mukiplied by 1.3. For firesufe

valves, the operating torque should be taken di
rectly from the charts, with due consideration for
the location of the seat retainer. No reduction or
multiplication factors shoukd be used to determine
torque of firesafe valves.

These tomue figures are seating amd unseating
torques. Dynamic torques should also be deter
mined i the event dynamic lorques are preater

ANSI 150 Series 40/41 Standard than the seating/unseating tomues, Refer 1o Bray
ey r T vy (ﬁ(}} Technical Bulletin No. 1172 for dynamic torques.
Size | Less than 150 150 - 200 200 - 230 250 - 285
e m.u_imn- l Jetalner T Tietalner | Feiainer Ttaliver Emu_ [ Tetainer ANSI 300 Series 42/43 Fire Sufe
Upstrean | Dowsi i | Downstream | Upstremn | Downstresm | Upstresm | Dowsstress ‘—\'m—'—&mp e AP (PSIG)
2 170 200 190 240 210 280 215 300 She Less than 150 150 - 350
3. 185 | 230 210 | 260 | 225 § 300 f 230 | 320 ins | Fetsiner | Retaner | Retalner | Fetaloer
4 | 275 320 300 370 315 420 320 460 18 | Upstream [Downstirsm | Upstream | Downstram
5 550 650 640 800 705 940 730 1040 21, 680 720 775 860
6 630 810 770 960 825 1100 840 1200 3 750 800 855 950
8 1280 1500 1400 1700 1500 1950 1570 2100 4 850 900 1080 1200
10 | 2400 2800 2640 3300 2820 3760 2870 4100 5 1420 1500 2070 2300
12 | 3500 | 4100 | 4000 [ 5000 | 4400 | 5900 | 4550 | 6500 6 | 2000 | 2100 | 2610 | 2000
1 5400 6300 5020 7400 6400 8500 6680 0500 [ 3000 3150 380 4300
16 7700 8100 9040 | 11300 | 10100 | 13500 | 10500 | 15000 10 6900 7300 9180 10200
18 11900 | 14000 | 13600 | 17000 | 15000 | 20000 [ 15400 | 22000 12 | 10450 | 11000 | 13200 | 14700
20 | 15300 | 18000 | 17100 | 21300 | 18500 | 24700 | 18000 | 27000 14 | 18050 | 19000 | 21600 | 24000
24 | 24650 | 29000 | 27680 | 34600 | 30000 40100 | 30800 | 44000 18 28000 | 34200
—26 | 24550 | 25000 | 27680 | 34600 | 30000 | 40100 | 30800 | 44000 Vvl Pressure AP (PSIG)
28 | 34850 | 41000 | 37600 | 4 44&&#@!’_& Size 350 — 550 550 - 740
30 | 39950 | 47000 | 42080 | 53700 | 50800 | 67700 | 52500 | 75000 i | etniner T Reouner | Tetainer | Wetaines
32 | 45000 | 53000 | 48800 | 61000 | 57600 | 76800 | 58800 | 84000 NS | Utrean Upntream | Do
34 | 45000 [ 53000 | 48800 | 61000 | 57600 | 76800 | 58800 | 84000 2% ] 860 1010 880 1100
36 | 54000 | 64000 | 64800 | 81000 | 73500 $8000 | 77000 | 110000 3 935 1100 960 1200
40 | 62000 | 73000 | 73600 { 92000 | 82500 | 110000 | 84700 [ 121000 4 | 1275 | 1500 1360 | 1700
42 | 71000 | 83000 | 84000 | 105000 | 95250 | 127000 | 101000 | 143000 5 | 2635 | 3100 | 2880 | 3600
48 | 98000 | 115000 | 121600 | 152000 | 142500 | 190000 | 151900 | 217000 ] 3150 3700 40 4300
54 | 136000 | 160000 | 169600 | 212000 | 198000 | 265000 | 211400 | 302000 8| 4675 | 5500 | 4960 | 6200
ANSI 150 _Series 40/ 41_Fire Safe T e aena 1 12000 115000
24 680 720 690 770 700 810 710 840 14 | 22100 | 26000 | 22400 | 28000
8 750 800 760 830 770 870 780 900 16 | 37400 | 44000 | 39200 | 49000
4 | 850 900 880 980 | 890 1050 | 910 | 1100
5 1420 1500 1470 1630 1500 1750 1600 1850
6 | 1660 | 1750 [ 1600 | 1880 | 1800 | 2000 | 1900 | 2100
8 | 2600 | 2800 | 2690 | 2850 2750 3100 | 2860 | 3200
10 | 3900 4200 4100 4530 4250 4860 4400 5100
12 6500 6900 6600 7350 65700 7790 6300 8100
14 | 12300 | 13000 | 12800 | 14000 | 13200 15500 | 13600 | 17000
16 | 15200 | 16000 | 15800 | 17600 | 16300 | 19200 | 16320 | 20400 ? g g 17209% :gg
18 | 18000 | 19000 | 18900 | 21000 | 19000 | | 19200 | 24000 E 1450 | 1700 | 2560 | 3200
20 | 21800 | 23000 | 22500 | 25000 | 23800 28000 | 28800 | 36000 3 3500 2100 5760 7200
_24 | 31000 | 33000 | 34200 | 38000 | 37400 | 44000 | 50400 | 63000 0 7100 8300 9600 12000
12 | 10100 | 11800 [ 11200 | 14000
ANSI 300 Series 42 /43 Standard 14 | 11900 | 14000 | 19200 | 24000
o Pressure AP (PSIG SIG) T 16 | 14000 | 16500 | 28400 | 35500
Stre 350 - 550 550 — 740 18 | 16200 9000 | 34400 | 43000
Tins | EJEW 20 | 21300 | 25000 | 45600 | 67000
Dowastrens| Upserean | Downatrenss, 24 | 33000 | 39000 | 71000 | 89000
2y | 170 200 380 510 470 670 301 71000 ] 83000 |1 172000
3T 85| 220|510 | “ae0 | a0 o0 | 400 | os0 Vae| _ System Pressure AP (PSIG)
4 | 270 320 420 530 550 730 700 | 1000 Skze [~ 500 - 1050 1050 —
5 550 650 1000 1250 1390 1850 1800 2550 ing | Hetainer | Retaiver | Retainer | Retainer
6 ! 850 | 1000 [ 1320 [ 1650 | 1720 | 2300 | 2100 | 3000 Upstream Upstrean | Dy
8 | 1580 | 1850 | 2480 [ 3100 5300 3| a0 1200 | 1000 | 1450
10| 2800 | 3300 | 4400 | 5500 5700 7600 | 7000 | 10000 4 ] 1580 | 2100 1900 |
12| 4250 | 5000 | 6640 | 8300 | 8630 | 11500 | 10500 | 15000 6 | 3450 | 4600 | 4100 | 5800
14 7300 8600 10720 | 13400 13700 18300 | 15400 | 22000 8 7600 10100 9800 14000
16 | 11900 | 14000 [ 17200 | 21500 21800 | 29000 | 26600 | 38000 10 | 13500 | 18000 16800 | 24000
18 | 15300 | 18000 [ 21600 | 27000 | 27100 | 36100 | 31500 | 45000 12 | 19500 | 26000 | 21000 | 30000
—20 | | 24000 | 20400 [ 36700 | 37000 | 49300 { 42700 | 61000 14 ] 24800 | 33000 | 30000 | 43000
24 | 32300 | 38000 | 45600 | 57000 | 67500 | 76700 | 66500 | 95000 16 [ 46000 | 45500 | 65000
30 | 68000 | 80000 | 101600 | 127000 | 120000 | 172000 | 147000 | 210000 18 | 49000 | 65000 | 64400 | 92000
36 | 101150 | 119000 | 144000 | 180000 | 180000 | 240000 | 203000 | 250000 20 | 66000 | 88000 | 87000 | 124000
42 | 115600 | 136000 | 168000 | 210000 | 222000 | 266000 | 278600 | 398000 24 | 94000 | 125000 | 123000 | 175000
—48 | 127500 | 150000 | 217600 | 272000 | 321000 | 428000 | 403200 | 576000 _m_@m 217000 | 310000
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MATERIALS OF CONSTRUCTION

tem Name Material
1 Body Stainless Steel, ASTM A351 GR CF8M
Carbon Steel, ASTMA216 GRWCB/ASI6GR 70
2 Dise Stainless Steel, ASTM A351 GR CF8M — Standard
with Electroless Nickel Plating on disc edge — FRE Sare
3 Stem 17-4 PH 55, ASTM A564-Type 630
4 'Taper Pins 174 FH S, ASTM A6 Type 630
5 Disc Spacers 316 Stainless Steel, ASTM 276 Type 316
6 Bearing Assembly 316 Stainless Steel with TFE & Glass Fabric Liner
7 Gland Ring 316 Suainless Steel, ASTM 276 Type 316
8  Stem Seal PTFE rings plus 1 Carbon Fiber ring - Standard Valve Exploded View

Flexible Graphite rings ~ Fire Sare Valve
9 Thrust Washer 316 Stainless Steel, ASTM 276 Type 316
10 Retaining Ring 18-8 Stainless Steel
11 Gland Retamer 316 Stainless Steel, ASTM A351 CF8M
Carbon Steel, ASTMA216 GRWCB/A516 GR 70

Series 40

12 Stwd 316 Stainless Steel, ASTM A194-B8M
13 Lock Washers 18-8 Stainless Steel
14 Hex Nut 18-8 Stainless Steel

15 Seat Assembly RTFE" with Silicone Rubber Energizer
PTFE with Silicone Rubber Energizer

16 Seat Retainer Plate Stainless Steel, ASTM A351 CF8M /A240-316
Carbon Steel. ASTM A216 GR WCB/A516 GR 70

17 Cap Screws 18-8 Stainless Steel
Alloy Steel
18 Gasket PTFE - Standard Valve

Flexible Graphite - Fire Sam Valve

19 Locating Plug 3106 Stainless Steel, ASTM 276 Type 316/A240-316
Curbon Steel, Phosphate Coated

20  Mounting Plate 18-B Stainless Steel

Carbon Steel, Phosphate Coated
21 Cap Screws 18-8 Stainless Steel
Alloy Steel
22 Lock Washers 18-8 Stainless Steel
Alloy Steel
23 Metal Seat”! Inconel® 718, ASTM B670
24 Gasket® Flexible Graphite

Not Shown: Bellville Washer and Grounding Washer: 18-8 Stainless Steel, for
14"-54" Class 150, 14"<48" Class 300 and 10"~ 30" Class 600 valves

~ RTFE is supplied by Bray as RPTFE (reinforced polytetralluoroethylene ).

L% Fwe Sare Valve only.

Other materials are available, please consult factory for your specific application.

Brow-Our Proor Stem

Fue Sart: Valve

24

23
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Certificate / Certificat

Zertifikat / & f&&E
BRA 071219 C004

exida hereby confirms that the:

Series 40, 41, 42, 43, 44, 45 & 4A
The manufacturer Butterﬂy Valves

may use the mark:

TIF[E.O Bray International Inc.
Houston, Texas - USA

R

Has been assessed per the relevant requirements of:

IEC 61508 : 2010 Parts 1-7

and meets requirements providing a level of integrity to:
Systematic Capability: SC 3 (SIL 3 Capable)
Random Capability: Type A Element

PFD ¢ and Architecture Constraints
must be verified for each application

Safety Function:
The Butterfly Valve will move to the designed safe position per
the actuator design within the specified safety time.

Application Restrictions:
The unit must be properly designed into a Safety Instrumented
Function per the Safety Manual requirements.

= :
pu : Evaluating Assessor

4 Embas b
ANSI & (e, o

Certifying Assessor

ANSI Accredited Program
PRODUCT CERTIFICATION
#1004 Page 1 of 2
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Series 40, 41, 42, 43,
44, 45 & 4A Butterfly
Valves

Certificate / Certificat / Zertifikat / & &

BRA 071219 C004

Systematic Capability: SC 3 (SIL 3 Capable)
Random Capability: Type A Element

PFDav and Architecture Constraints
must be verified for each application

Systematic Capability :

The product has met manufacturer design process requirements of Safety
Integrity Level (SIL) 3. These are intended lo achieve sufficient integrity
against systematic errors of design by the manufacturer.

A Safety Instrumented Function (SIF) designed with this product must not
be used at a SIL level higher than stated.

Random Capability:
The SIL limit imposed by the Architectural Constraints for each element.

IEC 61508 Failure Rates in FIT*

Application Asp | Asu | Moo | Aoy
Full Stroke, Clean Service 0 0 0| 586
Tight Shut-Off, Clean Service 0 0 0] 1310
Open to Trip, Clean Service 0] 122 0| 463
Full Stroke with PVST, Clean Service 0 0] 197 | 389
Tight Shut-Off with PVST, Clean Service 0 0| 197 ] 1113
Open to Trip with PVST, Clean Service 121 1] 197 | 266

SIL Verification:

The Safety Integrity Level (SIL) of an entire Safety Instrumented Function (SIF)
must be verified via a calculation of PFDayg considering redundant
architectures, proof test interval, proof tesl effectiveness, any automatic
diagnostics, average repair time and the specific failure rates of all products
included in the SIF. Each subsystem must be checked to assure compliance
with minimum hardware fault tolerance (HFT) requirements.

The following documents are a mandatory part of certification:
Assessment Report: BRA 07-12-19 R009, V2, Rt

Safety Manual: SM-1001, Series 40/4X McCannalok Safety Manual
*FIT = 1 failure / 10° hours

Page 2 of 2
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AANWIN 2.

qmauﬂﬁmaa Guided Wave Radar Series 5300



Eng Spec And Sizing_GWR
ENG Level Transmitler

Page: 1
Sheel 1 of | 2
Spec No.
sgs . Rev.
Specification Sheet Contradt
Quided Wave Radai ;:;
Cnacked
Approved
Customer:|The Bangchax Petroleum Pubiic Company Limiled
Progct (GWH tor Column 2C-2801 MODEL 5302
Unit:
1 Applicalion/File Tag. Blank { LT-005)
GENERAL 2 Process Name: Isomerats lo storage
3 Industry Type Ol and Gas
4 Measurament Typa 5302 - Lavel
] Minimum Maximum Unit
[ Temparature 130.00 146.00 C
7 Pressure 9 68 14.30 bar-g
8 Media State Ligquid
g Upper Product Isomerale
10 Upper Produst Diglectric Constant |>1.410 1.6
11 Lower Product (Inlertace)
12 Lower Product Diekectric Constant (Ir
13 Product Viscosily 1-5 ¢S5t (ike waler)
14 |Upper Product Thickness |
15 Vapor Dielectric 10
PROCESS INFORMATION 16 Surlaca Conditions Calm surface ar slight turbdence
17 Coating Potential Nona
18 Feam Type Nona
19 Foam Presence
20 Foam Thickness | ]
21 Surface lo Measure
22 Emulsion Layer
23 Thickness | |
24 Condensing Vapors None
25 Crystaliizing Liquids no
26 Dust Presant (Soiids anly)
27 Abrasive Media (Solids only)
28 Parlicie Description (Solids only)
29 Densily (Solids only)
30 [Tark Height | |
31 Tark Diamelar | |
32 Tark Shape Chamber
TANK 33 Tark Bottom Side and Side
34 Tark Material
5 Tank Wall Surlace
36 Healing Coils or Obslructions?
37 Melalic Objecis?
38 Tark Shape—Vdume:
TANK - VOLUME 39 |Tank Height Volume: | [
20 Tark Diamelar—Volume: |
uided Wave Radar Specification Sheel I-Sheel 2 ol 2
41 Model Numbar
42 Chamber/Well Damatar B0.0C0 mm
43 Stuling Well Heght
CHAMBERS or 44 Chamber Height
STILLING WELLS 45 Dimension "A" 200.0 mm
&5 Dimerision ™ 100 mm
47 Dimension “C* 1170 mm
48 Chamber Matarial
48 Fitting Type Chamber
50 Fitting Connaction Hanged
51 Industry Standard ANS|
52 Connaction Size 3
53 Pressure Raling Class 300
FETNGS 54 Upper Null Zone 0.0 mm
55 Nozzle Length
56 Nozzie Damater
57 Nozzie Distance from Tank Wal
58 Proba Mounting Angle (Cegrees) 0
59 Primary Varnable Lavel
60 [Upper Range Value 1170.0 Jmm |
VARIABLES 61 Lower Range Value 00 Jmm |
62 Secondary Variable
63 Tartiary Variable
64 Quaternary Variable
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Eng Spec And Sizing GWR
ENG Level Trarsmitter

Page : 2
Isheet 1 | of | 2
Spec No.
g Rev
Specification Sheet Contract !
Guided Wave Radar ‘m‘;
Checked
Approved
Customer:| The Bangehak Petroleum Publc Company Limited
Progct. GWR for Column 2C-2801 MODEL 5302
urit:|
65 Manulaclurer Rosemount
86 IModal Nunber 5302HA1S1V4AMO01428BETM10Q408QTT 1
&7 Skna Output 4-20 mA with HART communication
58 Housing Material Palyuelhane-covered Aluminum
=] Conduit Threads 1B 14 NPT
70 Dperating Tamp! Pressure 15 psiy (-1bar) 1o 580 psig (40 bar) @ 302deg F (150 deg C)
TRANSMITTER 71 Wetted Malenals 316L SST (EN 1.4404)
72 O Ring Material Viton fluoroalastomer
73 |Probe Type Rigd Singla Load
74 Probe Length Unils Melriz (melers, cenlimeters)
75 Probe Length 1 (feetm) J42 (insem) |
76 Process Connection 3in. ANSI, 200 Ib
77 Harardous Localion ATEX Hama-Preol
78 Display Type Integral Digtal display
79 Spacial Tagging
20 Hydrostatic Testing
81 Factory Config
82 Alarm Limits
83 Installation Options
QFTIONS B4 Terminal Block Transien! Pratection Terminal Block
a5 Guaranteed Startup
86 Cenlaring Disk
a7 Overfil
88 Remole Mourl Housing
89 Speciak
0 Cerlifications Calbration Dala Cer#ication
CERTIFICATIONS il Cerlifications
32 Cerlificatons Malerial Traceabiity Cedification par EN 10204 3.1
This report is provided according 1o the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreemanl,
Version: 3.0 (Buid195B) Printed: 2611002016
é STD TEMP & PRESSURE VERSION Example Typical Installation S sadiSine.
2 = T— %)
@ o s n
= =2 =
o O 2|2 1
& W S 5 - i‘q
2 2 L|E m:lw
=t 3 T
w = | ;
9z g 1
om o I3
[=} - = =
[©] e
T
NOTE : CHAMBER OUT OF SCOPE ( Customer 's Scope )
Chamber Recommend 3 In Sch B0 Chameber Length Min 1,470 mm.
Examble Chamber Recommend
- | » Note :
& - A0 A =200 mm
| “— o & .-—p——n CC = 1170 mm

105



The manufacturer
may use the mark:

(ﬁRT IF I& 7

Revision 1.3 October 31, 2016
Surveillance Audit Due
November 1, 2019

ANSI Accredited Program
PRODUCT CERTIFICATION
#1004

Certificate / Certificat
Zertifikat / SH&EE

ROS 1306005 C0O01

exida hereby confirms that the:

Rosemount 5300 Series 4-20mA HART Guide
Wave Radar and Interface Transmitter
Device Label SW 2.A1 - 2.40
Rosemount Tank Radar
(an Emerson Process Management company)
Gothenburg, Sweden

Has been assessed per the relevant requirements of:
IEC 61508 : 2010 Parts 1-7

and meets requirements providing a level of integrity to:

Systematic Capability: SC 3 (SIL 3 Capable)
Random Capability: Type B Element
SIL 2@HFT=0 SIL 3@HFT=1, Route 1,
SIL 2@HFT=0 SIL 3@HFT=1, Route 2,,

PFD g and Architecture Constraints

must be verified for each application
Safety Function:
The 5300 Series Transmitter will measure Level within the stated safety
accuracy.
Application Restrictions:
The unit must be properly designed into a Safety Instrumented Function
per the Safety Manual requirements,

- - Evalyating/As€essor
4 g )
L=
Certifying Assessor
Page 1 of 2
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Certificate / Certificat / Zertifikat / & #& SiF

ROS 1306005 C001
Systematic Capability: SC 3 (SIL 3 Capable)

Random Capability: Type B Element
SIL 2@HFT=0 SIL 3@HFT=1, Route 1,

SIL 2@HFT=0 SIL 3@HFT=1, Route 2,
PFD, and Architecture Constraints must be verified for each application

5300 Series Level Systematic Capability:

Transmitter The product has met manufacturer design process requirements of Safety
Integrily Level (SIL) 3. These are intended to achieve sufficient integrity
against systematic errors of design by the manufacturer.

A Safety Instrumented Function (SIF) designed with this product must not
be used at a SIL level higher than stated.

Random Capability:
The SIL limit imposed by the Architectural Constraints must be met for
each element. This device meets exida criteria for Route 2,,.

IEC 61508 Failure Rates in FIT*

Device, Route 1y Asp Asy App Aoy | SFF

Rosemount 5300 Series 4-
20mA HART Guided Wave
Radar Level and Interface 0 60 961 94 91.5%

Transmitter

Device, Route 2, Asp Asy App Apy

Rosemount 5300 Series 4-
20mA HART Guided Wave

Radar Level and Interface 0 60 961 94
Transmitter

* FIT = 1 failure / 10° hours

" SFF not required for devices certified using Route 2H data. For
information detailing the Route 2H approach as defined by IEC 61508-2,
see Technical Document entitled "Route 2H SIL Verification for
Rosemount Type B Transmitters with Type A Components”.

SIL Verification:

The Safety Integrity Level (SIL) of an entire Safety Instrumented Function (SIF)
must be verified via a calculation of PFD,,, considering redundant architectures,
proof test interval, proof test effectiveness. any automatic diagnostics. average
repair time and the specific failure rates of all products included in the SIF. Each
element must be checked to assure compliance with minimum hardware fault
tolerance (HFT) requirements.

The following documents are a mandatory part of cerlification:
Assessment Report: ROS 13-06-005 R002 V1 R4

Safety Manual: #00809-0100-4530
Page 2 of 2
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