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ABSTRACT

This project will study the feasibility and suitability for applying WirelessHART
Technology with existing equipment within oil refinery. The objective of this study were
improving maintenance planing and to developing manufacturing processes for more stable.
This project is divided into two main parts. 1) Selecting the most suitable equipment for
applying with WirelessHART technology 2) Analysing the feasibility for applying WirelessHART
technology in refinery. From the study we found that WirelessHART technology can be used in
refinery to help improve the maintenance planning and develop manufacturing processes for
more stable. But after evaluating the investment cost of the total investment is quite high and
it takes a long period of payback. Finally all of these results will be used as baseline data for

the development plan for the company.
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2.4.3 szusnssunasdetoya
sepemssuditoyavdngtuagiu 3 Hady
1. vilaa1a1niAvesiagunsal
gunsallfansansadanianainialdvatayssian wreiniaiimusuiuluuiensd
dviludomwsndunauarszezmnslunisds lunsdiiananaiiaruindumwszeadideinisia
Lilfegluaauiifiunzay o1aszdeninisiaulswdauszandnisldalnl Tasiarorneils
Ussian endilguy
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WirelessHART Device figuiuurasianisnun 5 gukuu
1) Internal fszarnsds 228 WIS
2) External flszpznisds 228 was
3) Extended Range f3s3n13d4 800 LUAS
4) Remote Hi Gain 588¥n15d4 1000 LWRS
5) Remote (WJ1) d5¥83n15de 600 LS
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'iﬂu,uunﬁwaumas suukaulianauuy Peer to Peer LUuaﬂwmvmiwamawu
Tasetnelaensaseninunisenauiaged $1uu 2 wiaaitauinnintu Wunisldrusisuaes
Wireless Adap-ter Cards Tglilgsinsdennefuintevouuildasias Tasfledasneuiamesusas
Adeeasiinanuvinfisuiy mm‘mmsmﬂuaqmma&lmawalauusnmﬂsaaauiﬂmm.,mwsurm
mm’lfumumai\mﬂsvaéf-ﬁ"lumum'm‘nmimsamﬂm%’f‘[mammﬂaluuiﬂiaaswwuﬁwmuiaﬁu
andrognatu Tuguedussay wsanﬁﬂﬁvﬂuummwuaﬂamuw

2. Client/server (Infrastructure mode)

o

o | ' ' v )
nwN 2,14 31]LLuumsL'uauma"uawzumﬂ%a‘uw‘timauw Client/Server

ssuuatadieldanauwuu Client /Server w3a Infrastructure Mode 1JudnwuzAIs
'iuaa‘uauaimamﬂaﬂmruama (Access Point (AP)) M3@l38n1 “Hot Spot” mwmmﬂuaywmwama
iumw‘svuumimnsu,w'l.-umaﬂumﬁaaﬂaumtmaianma (Client) lneae n'iumﬂammmﬂamwama
Fu- awauaLﬂuiﬂuima'iauLﬂiawaummaimaﬂuiﬂmm AP ammmﬂmﬂia‘mHﬂamﬂmﬂuwuw
ImsJLmaaﬂ@m:Lﬁaamﬁ'}miﬂﬂmmaﬂu mammmaﬂuwﬁwnaimauanLUaamLauﬂwwaua‘Lm 1oy
FosRnsesTy AP ity F4 AP 1 0 enmm'l,wmﬂﬁm'iman’malﬂm 15~50 gunsal ﬂua\umaaan
mammsamsun'ﬁu'l"l.ﬂﬂumat.ﬂiamwsa’[ﬁniammvwLﬂiammmuiﬂumaLm:u’l,uaawwrﬂ GRGEHE
u‘%a’luﬁawsw;mﬁaLﬁnﬂizﬁﬂ%nﬂwlun'z'sﬁmulﬁmnﬁu
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3. Multiple access points and roaming

= - ' ' v . S .
AN 2.15 ;:'ULL'U‘Um'iwauma‘uaﬁ::wLﬂ%amaiimmm‘uMumpte Access Points and Roaming

Tnevialuuda m'sruaumaammﬁmﬁm’mmiaaﬂa:uw:1maiﬂ‘uwmaumammmiamals
¥l 500 'NFI aelueians wag 1000 Wm mauaﬂmms Wmamuwwmmmuﬂumm

A8 asﬂuﬁﬂuﬂ
aelunuinends aunidu awawnmwmmmwmm AP Tofunniy

ﬂ'ﬂ\‘lﬁﬂﬂ‘] LuARIAUAT UTIN
ile Winsfudsdyaaluuinuveaaetiovunnlve) Lﬂulﬂamumamaumm

4. Use of an Extension Point

i a | a1 9/ . .
.ﬂ"l“ﬁ 2.16 3'1]LL‘UUﬂ’]‘JL‘EaLIﬁ!B‘iJENiSUULﬂ'iQ‘U']EJ‘hﬂWﬂLLUU Extension Point

ﬂimwimqaswwaaamuwmmamsawwuuulsmaaﬁ]mmwaamwmwuawaﬂ'ﬁ
Exten-sion Points wuqmauummuaunuqmruamalmiumaar,ummmhnmmaﬂmaﬂiam udqwudld

wainlunissudadeyanl
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5. The Use of Directional Antennas

._,}4'.-

o o ) ' o . .
AN 2.17 gﬂLL‘UUn'm‘da:uma‘uaﬁswmﬂ%a'ﬂ’lﬂl‘ia’mLLUU Directional Antennas

) =y 1 @ 1w i a0 ")
guunauliansuuviliduwuuldianoniAlunsivdedygaseviteimsiegnai
- ﬂlj ! 1 d 1 a @t 1 Y]
TnunsiefaaiaImMAnLAazeIA1s WediasSudyaiassnineny

2.4.5 wailansdaansdoya
Imamlﬂumi"uumiawmlﬁa'mmma a Uaguazldimaluladlumsdsdygruey 2

Uiy 1nw) Ap 1) UivmwmlﬂaacgmﬂmﬂaummmmquLmuJu 2 LuuAe Narrow Band Wag Spread
Spec-trum Uaz 2) ﬁixanﬁlﬂﬁ'ﬁzy,cg'lmﬁuﬂmim'l.unTiﬁmﬁia%’u—eiwamuaimﬂﬁima&ﬁamﬁwiaiﬂﬁ

1. Narrow Band Technology iwuﬁwmmummﬁuﬂuLﬂumﬁ’u-éqﬁmmmﬂﬁﬁw
vuparuiianas lavaduaaiuddendinduiifdnludevesnaunitud ISM (ndustrial
Scientific/Medical) fifiaaududady 3 4 lﬁ’TLm' 902 MHz i3 928 MHz, 2.14 MHz i1 2.484 uas
5.725 MHz §3 5.850 MHz azgq,;wmavumaam (nevaludszaa 1 fad¥ad) waeldlunisdu- awaua
serindumeRudatemaiies 1 gy uashiaansededyaaduivualanld msawanmwuu
Lﬂ?tlulﬂﬂUQﬂ’lHIﬂ‘iﬂWWﬂﬁ’]M’l‘iﬂﬁ]UlﬂLﬂW’]:ﬂGIUVINHU‘UEH81/1NLLEI‘LNﬁ’]u’l‘mﬂﬁi“r\l‘iauﬂu‘l@ﬂaw‘]ﬂ‘u
-Ea'aaiﬂﬁ’maaﬂWil'fj'ﬁ'fgaunﬁuLmuﬁﬁmsﬁawaaqmmmn FCC (Federal Communication Committee)
?iqtﬂwmm’mﬁﬁmummmﬁlum'i'l.ﬂz'j’ﬁfgmmﬂﬁuﬁwquuu Narrow Band i

2. Spread Spectrum Technology szuula3atelianediulugdeuldvaila Spread
Spectrum Technology @l4A1uA#in¥19n11 Narrow Band Technology Aailazun TRy
wwiteldlufianisymamns dweansrudedeldlussiuganalusswininissy Srdnerldgunsal
518n nsedndeniteduaa ealusanuduviesunaunisvinany Ltm'luszuuﬁm'ifiqé’i’fu_,wgﬂeiqaan
unangauandoutuiailinissnitadululdsnndu sauiamnssunsunisdeansfionnuiniudae
szaedasdumaiua st muelildlnonsdedy ranglduouainud 1SM Aduaudszuring
902~928 MHz Wway 2.4~2.484 GHz waila Spread Spectrum awsawualsidu 2 wuu fe Direct
Sequence Wa¥ Frequency Hopping

3. Direct Sequence Spread Spectrum (DSSS) Direct Sequence Spread
spectrum Luwmaiaidildadunmsidassyanudald aunsadefeyaldunniuuy Namow
Band Yayanzgnnszanelivaseauiiniiedu (RF Bandwidth) Tuguuuuessiaany Jukuuvessiid
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Lamxﬁtﬂuﬁﬁﬂﬁ’uﬁﬁa Pseudo-noise Sequence #3a PN Sequence gﬂLmui‘}%z’L'&’nmﬁﬁﬁ’a’Luﬁ%
ey Tasntsulasargrusesudaziviudoyaraduiias dslulfeglusuuuuiasgruansiifiaue
Winsnndu fetiaty Joyaiavgiuassves 1 envazgaudaniiu 0010010101 uazdeya 0 2zgn
waadu Inverse wa1 1 fie 1101101010 uddayafiuasudmariasgnadlundonsiu ludnwue
vuy FenngFuannsoandizluuumsulacfeyaldfazgnadsly Tﬂaﬁé‘l’:y:mmun’mhjmmmﬁﬂﬁ
°uauaLaa}m&Jlﬂlﬂw'iamniﬂu,uuwmlﬂLmﬂmmwawmlulm'lfamuammm’[mnmm nethesufiamnsad
v’[wmﬂurﬂlwwaamLwamra':uawwmwam‘tﬂ’lwnauaum‘tm Filesldlunnsgnu IEEE802.11 was
IEEE802.11b wmam"wLmamalimamulwm.,Laan’Lmﬁmsu sz duisimnzannninisau
'luamwmmaawumiu,mnaamumumnﬂammauqaﬂwiu;,m uanmauwﬂmiama’mcﬂ%
sodulalfiasimsinassuauaruilunisdide yaoeslsthe iy gavaulaauaudludiadon
vanuthe wlelddstnansanstulundeuiu
4. Frequency Hopping Spread Spectrum (FHSS) n1sdadyayed iULL‘U‘LIﬁ% gl
AnuALAUN MBI (Narrow Band) wazagiudsuulasnanud n‘ﬂﬂ@)‘lﬂmamamal,uaq
Tudnuarviosuuuuiiiuiidrlansafussuiuadesdefiuieiesiu annsainudssauiuldudy
FEnnsdauviidestudyyrusuniuiiiannaruidiafeddiduesrsd waesimuiaziinng
Wilsuwasnaeaan Sussiliifnrmiaenfovesdayagunniu dudnssuuaieteomsiliang
Wuu Frequency Hopping 'L'v'fm'mLﬁu'u"1nﬂﬁd&ﬁamaﬁ%ﬁﬁmﬁﬂeia‘ﬁ'aua"LUw"i’au‘]ﬁ’wma‘daqé’mmm
1 maﬂWimmusﬂumumeaqmsmaauwawmaﬁ] sUnuuihenlynTauiu Fagzvanusald
Usglprduauarnudlddniuagilvieietofiussavsnmgandi Tumsmduladenldislaidnilniu
nsilUlduesiudaimund Sededeammeiulssavsamuagadusuniufansldis Dsss
fiaanmslesuatineslfansrunaidnuazsatliung dmiuadedinyn viatndes PDA Amsiden
WUy FHSS
5. Orthogonal Frequency Division Multiplex (OFDM) mﬂﬁﬂﬁgnﬁmﬂ'ﬁﬁmﬁu
a1 5alumsdsdoyalunasgiuluy aesszuuiaievigliane Ao IEEE 802.11a uas 802.11g A3
Eiqé’ﬁuuzuuwmaé‘u'ﬁwqunuﬁtﬂum‘iﬁaﬁmﬁnﬁ’q;mwm Tnsdosdyanuauiasgnitsesnifunnuiivme
dow (Subcar-rier) wawqAMA Tnsusazaudwmedasaziaindsfusaziu vialiiud udasede
fu ArwAfadunveiideenfutiu ﬁﬂﬁlﬂﬁﬁﬁgmﬂﬁfifauﬁuﬁ'ummﬁfgmmﬁaéﬁmﬁu OFDM {u
wadansfanmdnlnenisudnanud Lﬁaaiaqmm?iﬂnuﬂaaamﬁuﬂumméﬂq N %84 wiazdedivuia
mwnwmmmamanwmmamaa (Bit Rate) MR UADE uﬁmmmmamaammLi'saamﬂumaamﬂu
naudayados Aslmmdnniszgrueaniudyaammyden 1 dyao wazthdaaiomads
uruiueeanly g‘uLLUU'Lum'sua@Lamé’cgcg"nmwmssjaﬁﬁﬁauﬁ"ﬂﬂlﬁud QAM, 16 QAM "38 64 QAM
udu Tu OFDM nguuesdeyaszgnuiadiieglugleuuiulaenisuegandudyyiunivisdos
Fruaznaneundudaygrauuwnunltg %ammﬂaaﬁmmwné’uiﬁ’agjuuuﬂunmﬁnﬂ%gﬂwami
wlasndurhaviyFef (FFTD) sndussdydnvaluuununanssgnifafindndsheiuliidueunsuras
dyann wardedsdyarassnluniadieinia ndwinnisteganuuy OFDM asiinsaenunsnyad
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wauldasnuuAug Lﬁaamﬁw_,zyjmsumuswi'mﬁmﬁnwzﬁ (inter Symbol Interference: 1SI) #iina1n
Fyayramaradumna (Multi-path) isi3enuautiestusaugiiinnsasulensn (Cyclic Prefix) dauly
\wiesiuazsuiiunsrurumsassiufuaiosds Ium‘%:aa%’U%’LfﬁmsuﬂadwwaﬁﬂL%a%LLﬂmefgzgmﬁ
aguuununaliduuauanuiauyad dafves OFDM Aeannsaldiuuauaiuilussuuiiagly
Fyrunmsiioaldedaiulssansam (Spectral Efficiency) au1satasdunanssvuainnisg
wdouitvesdrygiamansduvi (Immunity to Muti-path) uasiimnsldenisdaumeluresnand
fiden (Less Sensitivity to Frequency Selective Fading)

6. Infrared Technology a1uasdunsnsa (Infrared : IR) Wudrunilswesalnady
wiwdn Iihegludwanuivewasiiegsniuadunsiinvesaumasliannsateadiy duadid
mmE'-ixﬁ’uﬁtﬂue‘hLLaaé'ﬂ*’dﬁwﬁaﬁgnﬂmﬂ*z’fl,ﬁaﬂﬁﬁamsﬁ’[ﬂuiwﬂﬂé’ P88 19UaIN T YA LA
sursusaimulaludinyssriuldud gunsalmuausseglnauuuldans (Wireless Remote Control)
mﬁmmum'%'aa%'u‘[w'sﬁﬂum%'auﬁu%ﬁia m'%'mLﬁuaua“aﬂﬂim‘l‘v\lﬁwhaq Tuszuupeufiumaiiado
ﬂaumma'iLLavaUﬂ'izuuwnumlﬂﬁamaqauwmm Lwanﬁmmmaﬁamﬁvmwnuuumﬁma@m Lo
ﬂauwm.maﬂuwﬂ wWintnsuRImasilede (Handhetd) wiawndeswuiarile (Palmtop) zilnesn
auw‘ﬂLiﬂL'waiuawauaaan‘lﬂmmﬁmwuw wm‘saawuwLLUULaLsaasamsuamﬂmumaiu%vswaua
KunewesnBunsen AuauTRUTasRAuBuNTIsALAsAdLduRD WunaDuuuin WAy IIAIQN
uidulszanildanisadunia mmmmmaﬁaﬂﬂmwﬂﬂ mvdu'ua@ﬂammsamaﬂnmw’lmau
Sursusauldlueaieuiiogintule LmeaUmmmaawuuuﬂv’lﬁmmmﬂmﬂu aamwuuaﬂﬂsm
wlwﬂauaumwLi@awaaﬂnamanﬁﬂnmnammmma AuauAmar v ldnausursisnansa
vinlflunsdeanslussuueiedaanzusinaldiduadeg

2.4.6 waillapnulasansUasnuiaiadneliane

L%IaﬂﬁLﬁua‘ﬂﬁﬁ}adﬁﬁaLLaSﬁf\i’l‘imﬂﬁﬁM'}ﬂﬁEjﬂL‘%ﬂdwﬁwadﬂ'}'ﬁﬁﬂﬁi?JEIEIET’I‘SLLUUI%EHEJ
ﬁaﬁawaqmmﬂaqr'fun'i's'[ﬁﬁﬂi‘im'fayja Fafvinduesiidrdyuindaniilunsdueaniedie
raufiaasliasdasialy Lﬁax‘ﬁ]'lﬂﬂ’]‘ilﬂﬂﬂ”fw“llENLﬂ%E]’U"lthﬂm.ﬂﬁﬁl"lllﬁﬁl.ﬂ%‘adﬂElilﬁ?ma%ﬁaﬂéfd
gunsal NIC mmaﬂamawaumawwaiv‘uuuLﬂ'sa'uwaammmaﬂmmmaunu Tidandundevied
mql%uJﬂ'qu'sminumﬁﬁmv‘mwmLﬂfiamamwuawnsmsama LAN vialuiildanedaaluns
L‘uaumaavummﬂaamﬂamnm1LuaqmnuﬂLLasvuuammmUﬂuwaim%aumahmmmumaemi
muumums'nwamuu@maqwuﬁwmmmamakma Tnnilgnussasdiitatiesiunsdnasuaisnssy
wauaﬂw'(.mﬂ'iamezmuumaummq‘luﬂﬁiﬂmmmﬂaa@ﬂmemimaanﬁlﬂuaauainvmi
AEn ’L‘zf'ummmamwmmmmimu IEEE 802.11 T@mmﬂmsmﬂmaw’lai“‘uUtmamﬂﬂaummai
TmnumimﬂaumLma'ilma.,m'iaq muwmsmwmmawma SSID (Service Set Identifier) 211U
4aALATA MAC (Media Access Control) uanantiudsansealdnaauta WEP (Wired Equivalent
Privacy) 11eastdunatinaningg vesnisnuanulaenseludnuasiiffenssmunsesunissnu
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auUaendulifiugunsal AP (Access Point) uiazynlaes1adaueninsa MAC dudunuisian
awsiignimsmesalitugunsadeanseeg vueiates LAN Taeguangunsal 3msie

1. #84%11N13 Authentication Process Tunisiasaiuuy WLAN Tngadrawuuuaunis
$u sesfuduuuiluguas EAP (Extensible Authentication Protocol) Tinis¥usesBududeiuuas
fiu 5¥m319n715m Client way Server RADIUS (Remote Authentication Dial-in User Service)

2. mseenulavienisusesdudiu Taetlasiunisunsn Packet Mdnlulussuuiaiasng
LAN wesasans lnalduinsgiu IEEES02.11 WEP Jaarunisunsn Packet WUlu Traffic Tu Network
983Ans Aalwudidl Traffic ArsasiifadneTIaaey W DS (ntrusion Detection Systern) 1asadu
anwldvounIminaneas Packet avnsdae Fedruiinasezihis NIDS wag HIDS Network IDS uag
Host IDS sruainy

3. nainaaau (Encryption) Tuntsdedaya pasinisidrsall limsdeihudeyariu
nsdsdyanliaraduyiin Plaintext Lﬁaqmﬂawimuﬁ’n{fvﬂaga Tagnsld Sniffer Tolsidnazidu
wsateliaevialdldanafnu

2.4.7 wnlduvasszuuiaiadiglians

lutaa 10 Yinununeluladssuuiadoreiinaimilsings uasiluunliuies
wWasy wadlulivegnds lusuandulndiereeelfifussuuietotolaneiviaonldsngiiy
iesnmsiaulumedanisuegian (Modulate) dyaunduinguasnstanmeluladonsaund
lussfuitugAdefidiutasnssfulifsruuiaietid3moiannlulfedunngs stratu aduaud
Ingfiaineninats Galliumarsenide uay 31U DSP (Tudu nazdagtuiinainues WLAN Tdapaa
aulalufimeenamnssdesanmahoulilssnudiamududuinihnuesdeuadouihonsiey
Tulsemulugung uanain ﬁué’qsmﬁaqsﬁﬂmiﬁﬂﬂﬁn LLasInﬁ’m?aﬂﬁ’qﬁuﬁﬁawﬁmnuﬁaqﬁqﬂnmﬁ
runilefiedmivldifudeyauazuimstydsensaudedlsfamuuuiliversaudeuldlugag il
lasan

- Wuanesguiilasumsatiuayuaganineeiaudt 1999 d1 802.11b Tiuszndld
numildfunsaeuiuanguanlunainliatweduin maiusutudieauwilenisiey
Tuifusgriedrdnsanusuniu arsdannilaTasnuny Wi-Fi (Wireless Fidelity) Sseanlag WECA
(Wireless Etheret Compatibility Alliance) tuasdnsiisanlufusewdnSundlaun 5§14
802.11b awnn1madau www.wirelessethernet.org

- Ald910 Adapter Card fildanudulassrswuulianeiisamnawiniadouwds 200%
Tua 12 Woudtrinuan

- Uszdndam Smsrddedoyangi 11 Mbps Fafiupuidaflifiauviniy Ethemet
el

- isugialugndumeiiln Memuadgivlaues intemet uazn1svigsnT s e-
Business yilinavianiliirasesgnindsilviegfuidnsely
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- mslfnudssiuszuulfaedutennd uimsldnusudeyarwssudlfaedsld
ytfasun duiwivdyaainieaindindilonavenadadnun

- Arld31ev041nT0 Laptop 9¥aglusna 25% vesnisindenigluasdng (intel
Corporate Market Research, 2000) 75% ¥83%uI81uaua g A1aena1sanfenisldaiy WLAN
(Campbell Del.ong Resources, Inc., 1/2000)

2.5 mMsAnwmannsvasuiluiudiiiusunsy (Hazardous Area)
2.5.1 wanmsuazmanalunswisssnmiuiniuduase

Tusummzsy 1900 (ugaiignamnssuvgredednunnuasiuinilduinasgiunis
paNLUULAENSARMszUUIWRI89 North American Codes Tnefiunnsgiu NEC (National Electric
Code) lddmiulssimmanigowiniuazuinigiu CEC (Canadian Electric Code) Tddwsudseime
wAawnn ludrnatdgiiuanituninsgiuveselsufa Intermational Electrotechnical Commission
(EC) Agnramstufiussmeaainmafuaus ieduanidudumnsgunisaanuuufindeszuuluit
dwulflulssmaaninannmglsy venaniussmluanamglsudiuuatanmsgioldly
Ussinaaundinlaelawizia CENELEC (European Electrotechnical Committee for Standardization)
Fudomlaoruudamilauiuungiuves IEC

d o & a as -
A7l 2.18 wgnsalssidniilsesnu Phillips Petroleum lutssmaansgaudn

mafdasosuduaziaiosdulusiunmssei 1920 afsnnudesnsliidomanann
fodnaun lassmennufaledulauausinaan Wi deilidesdesiunisadisnainseuuli
Lilvegluuinaniflessive Huiidindnsgnivusidiu “Extra Hazardous Location” ftiulzaan
gaawnssuiiaiatulmiazdessenuuuszuulniliduuszan Explosion Proof Tuiluififilassive
vosaslalWlud .m.1931 unsgiu NEC Autsuiiifusunsesaniiiu Class | Awmiuufauasle
seme Class Il dwiuduiiandalnldiuag Class il dmsuidilogadnlnldsenlul a.m.1935 Adns
wisnguuiauazlasymelu Class | anilungu A, B, C uaz D muauandd 3 Ysznsde 1) Anudu
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9INN333LA (Explosive Pressure) 2) nsvenafwauuailw (Flame Transmission) uaz 3) aaumqil
n13gaszliia (Ignition Temperature)

Tt A./.1956 wnAndasnrnalasaelnouiasa (ntrinsic Safety) \fintuuazAvus
aamummﬁmmm North American Codes uarlugaandsatugaamnssuvasewinunile
yeneRaiuLniy nsRadessuu iy Explomon Proof mwum’tuwuwumsaumwwvm'i'.vm
Aldineganndviuasgiures NEC Selddmuntuindusunselu “Division 27 Smmmefiuii
usuasefieanliligunsailuihiliiinasgumatestunissadaiisinilg Tneddeuleiendiu
Vinaiiiinsdafuvislianshlndenziloniadalavesanstalwgussenmeluanioglivnduinduiy
MaingURmgsEnINmMsinuen ninTasunnivettussy udy

252 mmmum'sanu.uawwmﬂuaumwwawi-sﬂLlavalmmmua

wuwLﬂuaum‘ﬂamnammdﬂsvmmmmmamum'uaaa151’;"va1u1°zjmamusnmaa'{u
‘wuwuuf]Lmame?.asvmawUuaa“luussmmmwm‘lmnmmumammlﬁal,wamavaan&muwmmvau
(Ignitable Concentration) fiazqadnlnle aswdnidssnisiassseuulwitluuinaiuifdusunse
wsidliauisovanidadd lunsjiidesnuuussdeadanldaunsalvdafimsiiliunnsgunis
Uasiu

= < vo & ddd ow dal W ' g

nssudameldiuiuinidudunmeninsinawissanlinuminsgiu

o Y i & 4 =
m5ei 2.2 Wiguiisunesgunsiauussinveesiuiivileanslilwesglsuuasewin

UINTEIU fufalalvogiduussd | Sufdlilvegluannizund | fufalilviogluanizliung
|EC / CENELEC | Zone 0 Zone 1 Zone 2

NEC 500 Class [ Division 1 Class [: Division 2

NEC 500 Zone 0 Zone 1 Zone 2
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4 <t .t ) 1 <
A15197 2.3 Wiguiiguesgiuntsiauuinguatshilwveslsunazelin

Typical Material WIRgU IEC way CENELEC N33 NEC 500 wag CEC
Acetylene Group IIC Class | / Group A
Hydrogen Group IIC Class | / Group B

Ethylene Group 1B Class | / Group C

Propane Group lIA Class | / Group D
Methane Group | Gaseous Mines

Metal Dust - Class Il / Group E

Coal Dust - Class Il / Group F

Grain Dust - Class Il / Group G

Fibers - Class Il

253 mmmmmmﬁuﬁﬁtﬂué’umw (Definition of Hazardous Locations)
Zone 0 Location (Class I: Division 1) Aa# ufifidufanielosy mawauadiu
USTIINIAN LA UTULUU au’Lumwmmleamﬁuﬂ'iummamu‘manmmumaaw A
Snvaziznuldiay
- nelugisussganslal
- ﬁuﬁlné’ﬁaaL‘Tjﬂfuaqﬁwﬁqﬁawﬁﬂﬁuﬁam?a‘lawma%’mszmaaanm@mﬂuaﬂlﬁ’f

fiuitlu Zone 0 auﬁianmaaﬁa“ﬁﬂ’mmﬂn'ﬁwmla'svmwaaﬁ'lsé’umﬁmﬁumh
100% ve3A1 Lower Explosive Limit (LEL) ﬂadaﬁuulumauﬂnmmnmﬂ 1,000 mimma‘d gunsal
AU Zone 0 uﬂmmumsaaummmm wuAseailense mwmmamaumiamam
QRIVRE Lﬂumuaﬂmmm‘im’mmnm’m saaluuszian Intrinsically Safe Lmuumiﬁvaﬂnsm
‘UiuLﬂVI‘Llf-‘]“T.‘EIﬂTﬁﬂlﬂﬁﬂuiuﬂ‘ljﬂ’luﬁﬂ m'l,w,:ua:um'immamwﬂuaﬂﬂimmiawammmu WAL
mwmauwmﬂmuﬂiumﬂwa'LwLLnamaTasvmahlw;ﬂmmiammﬂlwlﬂ

Zone 1 Location (Class I: Division 1) ﬂawuwwLtﬁaw?alassmwaua;ﬂu
ussgmafsaudtumzanlunisyedaluls Tusewinedifinszuannsiuni 9aanais
nsdantige seninddeuRenatalunszuiunisinuiasiiliaanisiluaresarsianiuly
sunieituiteghnduituiilu Zone 0 fefedwesiuiluluiie

- VSTt ulnvesieussy

- USlanisau Safety Valve wazuSiialndnu Seal 981 Pump %38 Compressor

- yagewmanshalv

- Winaiimsdeussauia

- Uhiitinnsldansivihazany (Solvent)

- Wnaiiimsnundoud
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- Wosiifinsldanslalndiinisssungeniafii g

fuitly Zone 1 asillamaiivsiimnaududuredessvevesasdunsefiunit 100%
vaaA1 Lower Explosive Limit (LEL) vasanstilunmizn@iszwing 10 &1 1,000 $alussial

Zone 2 Location (Class I: Division 2) Aafludifiiufanisle seinenauagly
UﬁmnmmammL'zm'uummuau'iuﬂwwmmm'l.wléﬂumqnmauq fhathwvesituiiludnuasd wy

. wuwam'ﬁmLnﬂﬂﬁﬁlwamamﬂamami‘h"LwLummnumimmaummm

. wuwmumusﬂmﬂa‘lvmaummmmmaaumﬂiﬂwamwm Huitdtinnsldanslalviug
ﬂi“mun'mma'nmnwmaumuﬂnmaﬂuﬁlamma‘uaamﬂ'ﬂwmm'mi'ﬂmaaaﬂmlm

- Huitiivehufavdearshilnuaseraiansizlvae esnauuniemetedeauas
287

- ﬁuﬁﬁagﬁﬂﬁ’uﬁ‘umu Zone 1

#Huitly Zone 2 azilonafiasiinududuveslossmenesansdunsadunit 100%
484A7 Lower Explosive Limit (LEL) vasanstiulunnisunitiosnit 10 $aluased

fuindnslaslmdierefinmsdiluaduunadedndnduiuiisunsely Zone 1 ud
definshnkssruuszunseiniredtamnzauasteliauisaanve unveiLi Suns ey Zone 1
WuavaslneRuiursdndadudu Zone 1 sgnareufuilly Zore 2 Wetsnilossmevasans
Iilwamlawas

254 ﬂQﬂuﬁﬁugwnﬁﬂmﬁuﬂﬁimﬁﬂ (Basics of Explosion Protection)
fidedgnnisiamanisaflwlvg uazmsssdaluiuiiidnisldassunsieuinueiin
lanvanawgnsaiiinuguussawiliidnnisuiadudumeviaanudsmeegiann anudilalu
msldumsgrumstiesiuluiiuiidunse erniieuianaialdainnisinuiialianaauives
°iT'eJﬁwum'tummignué’ﬁuﬁﬁﬁaammuﬁmGtsﬁzuuﬂmﬁ’uii"mmu'mil::'i.“ﬁmmi’uasﬂizaum'mieiwﬁ’z
Tusiarsan

Ignition

o 3 1 d o oo =
AW 2.19 asAdszneuamad wivililian15yaaal
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Huftidusunse (Hazardous Area) ﬂaummmuiamamLnﬂmnaumwwuaami
szLuwialw‘l,mwuulmm‘[maamamauLnﬂmmmﬂmwumawaqﬂﬂsvnamm 3 pd19Re

1. umihlw"l,uﬂ‘immu'mwamﬂxgmmﬂiw‘lm (Flammable Material in Ignitable Quan-
tities)

2. feendaulutiaiiomeliianismninl Queiniauniasieandiulssuna
21%)

3. flundsgadinlnl (gnition Source) vinlhAnnEIUAMLTaUTIANefUdIUNAL YD
dowmduazainia Famsyadnlidausaifaldninaiuadag wWuwaild n1sadrinvesgunsal
il anuFeugeavan uazn1senemuszganinihadn (Wusu

mﬁ,LUﬂﬂaﬂgﬂsmmmmaﬁl’ﬂwnuaanﬁmuua,,1JamUaaawamummﬁauaamn
«ma'rslalwa'maa’lusﬂfuamﬂa (Gas) w3alaszine (Vapor) iassnistlalamnsavanidsanisldans
hwlﬂaaamuJumaawmmu‘lu'ﬁmnmnﬁﬁlwamadmﬂ:ﬂﬂa‘ussa1ﬂ'1m'~mmmannvmvmmvLumlm
aa‘mlinmu‘ium&wumvumi'l,wsamammﬂﬂﬂamﬂumvm nsUaaiunmssziinazinlalnenis
A31998UUszUEEINA (Ventilation) sghavuvauuas uﬂ'rsﬂaqnulu"lwmmaqmmmﬂﬁﬂﬂﬁﬂlﬂ%ﬁﬁ

ansusazyilndauaudilunisyainlvaieiu mauumsuaanmwmmmmm‘lﬂuauaﬁ
‘Lulwiwﬂunawﬁluiumﬂ'l,umﬂm'ﬁ“t.ummalwlumulm ﬂrua;uumwmmgmaaawﬂﬂﬂwﬂul,ﬂau‘lu
omAkaziliiAnanmussenaiigadaluls (Explosive Atmosphere) 51 5 Usznisie

1. Lower Explosive Limit (LEL) fia Usinauasidusivenfavielesyimetusiiiinay
fusrmiasuindudiunaniivmsaniasiiliiAnnissadald Explosive Mixture) f1ilu3uncy
wediwuivasufalilmievulusnimdutudesnirdazlifiemeliyadalwls

:‘ s 1 1 o -
A135199 2.4 R10879A1 LEL wae UEL asdufanialeszwiavasansialu

Foarslala Flammable Limits Percent by Volume [EC NEC Group
LEL UEL eroup
Acetaldehyde 4.0 60.0 1B C
Acetic Acid 4.0 19.9 A D
Acetic Anhydride 2.7 10.3 1A D
Acetone 25 13.0 1A D
Acetone 22 12.0 A D
Cyanochydrin

Acetonitrite 3.0 16.0 1A D
Acetylene 25 100.0 @ A
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2. Upper Explosive Limit (UEL) fa Ummma5L‘z1umamnamalai"mammnaﬂm
waufuomasuAndudunauivansasiasinlifanissudeld (Explosive Mixture) aiiu3una
wedwudawidhlndevulusmadudunnniderliiemeliqedaluls

. = ' a o a0 g w a
3. Flash Point A Argunqilinannyinlvanshiwluaniwvewnaninnisseiveay
& a o v a a v & el . o
ﬂa"IEILUUIB‘SELVIEIT,‘LJU‘SU’IEL!L'WENWE]I‘V?Lﬂﬂﬂﬂi‘gﬂﬁlﬂﬂhLWUﬂ‘d@ﬁLﬂﬂﬂUU Ya4uaInidA1 FlashPoint #n
I 1 , . 1 1 < g . g
131 37.8°C (100°F) 98138091 “Flammable Liquid” @uvaamainien Flash Point gan7n 37.8°C

(100°F) 92138071 “Combustible Liquid” mmwwansa‘lﬁanlﬂw’[uwwwmamw.ﬂummwm
Flash Point Avglaivilifiinan muasiuiisunsotuls

a‘ [Y) 1 ' = o
M1719% 2.5 d18819A1 Flash Point asaudanialaseivevasanslalv

Flash Point Temperature IEC Group NEC Group

Foarslal oF oC
Acetaldehyde -38.0 -39.0 1B C
Acetic Acid 103.0 39.0 [IA D
Acetic Anhydride 120.0 49.0 1A D
Acetone -4.0 -20.0 1A D
Acetone Cyanohydrin 165.0 74.0 1A D
Acetonitrite 42.0 6.0 A D
Acetylene agluanmuiaiaue IIC A

4, Auto-lgnition Temperature fi® amvmm"mamwmlmnamalaivmwaami
I'JIWNNauaa’lumsmmmvmmanmmlw‘lmaafsmlumLﬂumaauﬂsvﬂwlw‘iuwuwnum'm’lwamamﬂa
mala's"l,m*uaumih‘lw mum'i‘lfwulmawmnamaaﬂﬂimﬂlwﬂwqmlwmﬂmmsauaqwmuim
drunita (Hot Spot) Tﬂaﬂ’nmaumﬂwuu uamunua&mwm Auto-lgnition Temperature Yaang
ma‘laivmauu1awmm'lmaﬁh'lﬂuwﬁmmﬁmﬂmiaﬂmm‘mwwﬂm

= a 1 ' sye o
A15197 2.6 M18E19A1 Auto-lgnition Temperature vasuianialosemevasanslalu

Auto-lgnition Temperature IEC Group NEC Group

Foanslalvl oF oC
Acetaldehyde 347.0 75.0 B C
Acetic Acid 867.0 464.0 IIA D
Acetic Anhydride 600.0 316.0 1A D
Acetone 869.0 465.0 1A D
Acelone Cyanohydrin 1270.0 688.0 A D
Acetonitrile 975.0 524.0 1A D
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5. Vapor Density fia A11unuwiuveuiansalaszmenssanshli dewsudu
g nAaIAIAIVUILILTesuAavialaninndt 1.0 uanviuRauieletivtinnitennie wedadinas
Hlvaufavieletvzasyaglussdud urgammmumivveianislotiosnit 1.0 uansiuia
ﬁaiamﬁﬂﬁmﬂ*.hmmﬂl.ﬁatﬁmﬁﬂ1'5%"311&&11,1,5&14%1%1?:@3:1aaﬁuga

o o ] 1 ” o
A19197 2.7 M8En3A1 Vapor Density waauiavialessivavasaisialn
4 @t 1 1
WalTsuiguiumanuruwiugesaIne

Foaslalu Vapor Density ( Air density < 1.0) | 'EC 6oup | NEC Group
Acetaldehyde 15 1B C
Acetic Acid 21 1A D
Acetic Anhydride 3.5 1A D
Acetone 2.0 A D
Acetone 2.9 A D

Cyanohydrin

Acetonitrile 1.4 1A D
Acetylene 0.9 IIC A

2.5.5 A5n133AMUINGUUAE (Gas Grouping)

Lmauavlaivmaumamumuuﬂmauummmﬂmqﬂu wisldansasenuuugunsal
1Wﬁ’|Lwa'l‘ﬁ{]a\‘lﬂ‘Uﬂ’Iﬁ“LUﬂaWiiULLﬂﬂLLWﬁ“‘UUGII@'Jﬁﬂ’I‘iWﬂVEHﬂ 'LumaﬂgumnﬂammuxmauLma'l’ﬂw
Audnungiiddy 2 Ussansie

1. Minimum Ignition Current (MIC) ﬁaﬂ"lﬂ'i:ﬂtl,a‘lwﬁﬂﬁaﬂﬁqmﬁ'%ﬁﬂﬁlﬁﬂam{
nawfamsandalnvasufanislessiveainnisadevluiemnaes dufavdanilaiian MIC daa
wanviuAaTuansoRalleing é’qﬁ'jum'sl.ﬁan‘t%'aunim‘lﬂﬁwm-&’nsuualw%ﬁ?wm‘nﬂ‘ﬁ MIC titefinda
‘LuumamuLLnauLaaﬂu‘luu'ﬁmn“lmumaﬂadnunﬁLnrmJivmﬂlvmumwmauawummmiﬁmmum
FuldudfaziRnanuuawsodurasiwiidinm

2. Maximum Experimental Safe Gap (MESG) FlE)ﬂ']F’I”.I']iJﬂ’J’N‘U?N’a’NL‘lJﬂﬁJ'lﬂV]?Iﬂ
Wﬂ“ﬁ']:J’]‘iﬂ‘l’]EJilﬂUﬂﬁLLWi“ﬂEi’ltl‘UENL‘lJﬁ'JlWWLﬂﬂﬁl']ﬂﬂ’l‘ﬁlﬂ‘iuLUﬂ“tJadLma“Huﬂﬂm muﬁaqmﬂuuwa
mﬂuanwuLLna%uﬁmeﬂumaUuaa auAavielnila1 MESG wmuammwmuwsmaaﬂ'lﬂaunm:
Josfuni1ssiiin (Explosion Proof) n3agunsaltioaruly (Flame Proof) fifiA1 MESG uaam'ﬂ,ﬂ
LﬂaamnQ'aﬁaqﬁ]ﬂLtﬂ‘uaawiwliﬁ%ﬁiaﬂwaﬁaaaa‘ﬁwaﬂwmnmsasLﬁﬂmaiumﬂ%‘amaﬁmmmnaan
dnguan

30



d al ] Y o al s
A199% 2.8 MegriianselesswevasarshilwiSsddumusuasiavaasialn

Typical Gas NEC IEC
Group | MESG (mm.) [ MIC (mA) | Group | MESG (rel.) | MIC (rel.)
Acetylene A 0.25 60 lc < 0.5 > 0.8
Hydrogen B 0.28 75 @ w5 > 0.8
Ethylene o 0.65 108 IIB 05-09 | 045-0.8
Propane D 0.97 146 1A >09 < 045

1 = 1w W & . o = a ' o
Wame A1 rel. wleaaAIduwms (Relative Value) WalUSauiisuiuaiuaauiaiiisy MESG (rel)) <

1.0 nunsdwlarlweesuiadeudenauladdrenitveswiailisy MIC Gel) < 1.0 wuiad sl
oy & Jy I [}
nssualwilunmsyasadeuiatifosnimewiaiivy

INANTNT 2.8 utuIuie Acetylene Wag Hydrogen LUuLmawuaumiwmmﬂ
L'w:muaumﬁmmmlwLLanﬂa'ﬂwam1iﬁanammwmmmLﬂuﬁ]aanamauanlmmnﬂuavaﬂﬂmlw%
mamﬂﬂa'[faﬂivLnalﬂﬁ'liunﬂ‘ia]ﬂﬁﬂimwaaLaﬂuammuu

AUNIRTEIU NEC azlinnsdanguuia (Gas) wazlaszve (Vapor) Wigtad]

Group A: fioufid Acetylene

Group B: Aeufauazlosymevesaslaluiiiar MESG Ratio iy 0.45 wieiid1 MIC
Ratio laifiu 0.4

Group C: Apufauazleszmevesanslalwitildn MESG Ratio 11and1 0.45 uslsiiiiu
0.75 w3ailA1 MIC Ratio 11nA91 0.4 ualitiy 0.8

Group D: Asufauarlosewmevesaslilniiian MESG Ratio unndn 0.75 wiaiin
MIC Ratio 111171 0.8

aaaIg Iy IEC axfinnsdanduufa (Gas) uaslosewa (Vapor) 16l

Group IIC: Aaufiauaslosumevesanslalwitiar MESG Tty 0.50 uy. vlaildn MIC
Ratio laliAiu 0.45

Group IIB: Aeufauaslesvinevasarslalwiliidn MESG unnd1 0.50 uy. usliiAu
0.90 1. #3ailA1 MIC Ratio 410071 0.45 uailaiifiu 0.8

Group IIA: Aaufauaslossevaaslalniifiidn MESG u1andn 0.90 uu. wieila
MIC Ratio ¥1nn31 0.8
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2.5.6 nsuusnguashilwuszinmufavialessimenuuasgiu NEC

o ' ] o
A13797 2.9 Mswdanguanshilwussinnuiansaloseimve

Fomslalul Aquamng | gumnfllye | %LFL | %UFL | ngumun1ssiuun
Truunitu 210 Wuussamlau
dseianiuu (°Q)

Acetaldehyde D 175 4.0 60.0 [1A
Acetic Acid D 464 a.0 19.9 1A
Acetone D 465 25 12.8 (1A
Acetonitrile D 524 3.0 16.0 1A
Acetylene A 305 25 99.9 IIC
Acrolein (Inhibited) B 235 2.8 31.0 1B
Acrylonitrile D 481 3.0 17.0 1B
Ammonia D 498 15.0 28.0 1A
Benzene D 498 1.2 7.8 [I1A
1, 3-Butadiene B 420 2.0 12.0 1B
1-Butano 1 D 343 14 11.2 A
2-Butano 1 D 405 1.7 9.8 1A
n-Butyl Acetate D 421 1.7 7.6 1A
Crotonaldehyde C 232 21 15.5 IiB
Cumene D 424 0.9 6.5 1A
Cyclohexane D 245 1.3 8.0 A
Cyclohexanol D 300 - - A
Cyclohexanone D 245 1.1 9.4 1A
Cycloprpoane D 503 2.4 10.4 B
p-Cymene D 436 0.7 5.6 1A
o-Dichlorobenzene D 647 22 9.2 A
1, 2-Dichloroethylene D 460 5.6 12.8 1A
Diethylamine C 312 1.8 10.1 1A
Diethylaminoethanol G 320 - - 1A
Diethyl Ether @ 160 1.9 36.0 1B
Dimethylamine 2 400 2.8 14.4 lIA
1, 4-Dioxane C 180 2.0 220 iB
Ethane D a72 3.0 125 IIA
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Ethanol D 363 3.3 19.0 1A
Ethylene C 450 27 36.0 1B
Ethylene Oxide B 429 3.0 99.9 B
EthylAcrylate(Inhibited) D 372 1.4 14.0 1A
Ethyl Formate D 455 2.8 16.0 1A
n-Heptane D 204 1.0 6.7 1A
n-Hexane D 225 1.1 7.5 A
Hydrogen B 520 4.0 75.0 IIC
Hydrogen Cyanide C 538 5.6 40.0 1B
Kerosene D 210 0.7 5.0 [IA
Methane D 630 5.0 15.0 A
Methanol D 385 6.0 36.0 (1A
Methyl Acetate D 454 31 16.0 1B
Methyl Methacrylate D 422 1.7 8.2 1A
Methylamine D 430 4.9 20.7 1A
Monoethanolamine D 410 - - 1A
Naphtha (Coal Tar) D 277 - - 1A
Naphtha(Petroleum) D 288 1.1 5.9 1A
Nitroethane C 414 3.4 0.0 A
Nitromethane C 418 .3 0.0 1A
n-Nonane D 205 0.8 2.9 1A
Nonyl Alcohol D 0 0.8 6.1 1A
n-Octane D 206 1.0 6.5 IIA
n-Octyl Alcohol D 0 0.0 0.0 1A
1-Pentanol D 300 1.2 10.0 1A
1-Propanol D 143 22 13.7 1A
Pyridine D 482 1.8 12.4 1A
Styrene D 490 0.9 6.8 A
Tetrahydrofuran C 321 2.0 11.8 IIB
Toluene D 480 i 7.1 1A
Triethylamine C 249 1.2 8.0 1A
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2.5.7 andsdayannulasansvasarsiall (Material Safety Data Sheet: MSDS)
’Lumnawuamwauaﬂ1'5'l.°da'1's|,ﬂuamwaamﬂUmnumamaﬁuu wildoyaiiglduay 1)
f\mLnuamfmuumsﬁﬂmmwmma-m'tmta.,ﬂgummwmLm.,mamqmmvau m’lumumawaaﬂuuv
ARAITY Uulwﬁ'ﬂ,uaamvmum'ihw'iaﬁ]mt.ﬂumiuumﬂ wwsmwazga'ﬂul,aﬂa'ﬁ MSDS uuwa'lmy,ﬂa
1. ilay,amudi:nau'uaaa'rsaumwa (Hazardous Ingredient Information)
- Chemical Identity Fian”r'iLLam%awmﬂﬁ’uaqﬁ'}iLLﬂx%amqnﬁﬁné‘u‘]
- List of Hazardous Chemicals Aagianisiamsdiulssnavyesansiailsunsiy
- Percent by Weight or Volume Aadns1dugasarsiaiisunsielasimidnuie
UTuneg
2. Yeyaneii@nduasas (Physical Data)
- Boiling Point ﬁaﬂ'ﬂamugﬁﬁmnmﬂ%‘aumnamwmaamm (Liquid) Tule
(Vapor) inrudusnnsgiu (1 ussenas) fhgaugiluanuiliviedafuasgunnianialossine
YBE TN IEABINGIY
- Vapor Pressure ﬁafi'}mmﬁulaﬂaamiﬁi”mau,auaaaaail,wﬁaamumﬁgumalu
amuzladarudilewiimiadulifunsvesseniigumni 20 ssrwmaisa drarausulasn
LLammanﬂ‘saa'i'msmjmLﬂmwaqmu'5'i=alawaam'smﬁqniumaaaﬂmmauaﬂmmsﬂmmn
- Vapor Density Aorhmmumududstnivieduieslevesantiy daisuiy
'e:nmﬂﬁﬂﬁluﬁ%mmiﬁmwﬁ’uﬁn5@3LLamqlﬁwswui1lasszawaqaﬁﬂw'uwaaa’?]'}qu'%aaﬁw
- Percent Volume by Weight AAnfasasvasusunsilossimenaraiiuleavun
figamafi 70 aseisuled
- Evaporation Rate Aafsnsnfiiiarsluanimusananudsuludulefiaiuguy
uazgunnilunsgu
- Appearance and Odor Aeduasnduveslesumeileiilessmerasansaunsnevy
aglusinialudTunaman dlevesarsiulidaviondufsniuasdedigunsalnsiaiy (Gas
Detector) wvwtidufjiRvubinsuiiassunneuedluussenmalutiinasnn Aasganslevas
arsiwilUlagbifdndauerafindunsiold vieeraiaaudssinvlusewinsinuauhdiAn
wdslugdls

a

3. dayansgainliuaznnsanszilnuesans (Fire and Explosion Hazard Data)

2 & a - o - 2 ol & W
- Flash Point f-ﬂamqﬁuwnuumwa@wm'imawmsmzmaﬂmaLﬂulawum’mwwu

q

o~

unniganaliinn1sgednlwle

- Flammable Limits Aav295asazlaau3unsveslosswmenasanslusinaiivinle
awuwsnﬂ@ﬁmlwlﬁﬁwﬁ1qﬂﬁa Lower Explosive Limit (LEL) Wagagegafe Upper Explosive Limit
(UEL) dheiasmasnisyadnlvliniannuansinansiasunsiaun

- Extinguishing Media ﬁamsmﬂun7sé‘a’ulwﬁLﬁmﬂnn'riajn"mﬁﬂa\aaﬁé’ummﬁgu
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2.5.8 duwmitenavinliAantsaaszda (gnition Source)

Tunseenuuuszuudesiunisyaszdnnsluuinuiinnsldudedaivaisilwdy
Q’aanLLUU%::éfaawmmwﬁmé’mmstﬁﬂmimﬂ'\ﬂﬁﬁaﬁ‘lﬂﬂwtﬁaumnLﬁama’[ﬁﬁmmw@ﬁmlﬂ‘lﬁ
pdwlsfnudaiinszurunisndnviecuihsednuniiliannsaninidsanmussenia dananale
FuiuFedmeetiosiulilfifnnisaassdaluanuitdy adaiinlmAnnsansadnilddeoyisei

- 1Waalw: Open Flame

- ﬁur‘hﬁﬁmm’i’auqq: Hot Surfaces

- mseninuaznisaUrsnvasgUnsailndh: Electrical Arcs and Sparks

- nangwmUssquesldinadnssuinetagiiiaatussdndlaiin: Electrostatic
Discharge

- nmaindivdensdawusyelwiannusseinirasguiy

- mafian1sidesdvsaaiesinsnavianisnszmuetieguusedans

- maianauuimaninihitinuduge: Electromagnetic Radiation

- ﬂmﬁmﬁué’am%’ﬂmﬁnﬁﬁwé’muqa: Ultrasonic

- ﬂé‘uwé’a:ﬂun'stmnaa'wguusa: Shock Waves (Adiabatic Compression)

- ﬂmm'ﬂﬁuwﬁwﬂumﬂﬂﬁﬁ‘%mmiLLaﬂﬁ‘waﬂaaau: lonizing Radiation

- nWSLLNﬂﬁimLaeﬁﬁﬂwm-ﬁnga: Optical Radiation

- Ujifeaiiognaquisaasiinndsauaauienuge: Chemical Reaction

2.5.9mad ﬁﬁuﬁm'lu n1sUasnunisszilia (Technical Principle of Explosion

Protections)

n1sauunUssianaamall (Temperature Classification)

aUnmmsm‘Lﬂ?j’LwﬁmmawuuﬂﬂvmvﬂuamunuawuluLmﬂuma'lﬁmumm}ﬂm 81N3
Tfmuaﬂﬂm‘lwﬁmuqm‘lmrmmmsauawumi“muamwnmma'iumaﬂuaaaﬁl’:“l.wmuﬁnaﬂmmlwlﬂ
L (Auto -Ignition Temperature) anmﬂummm'l.mﬂmwmlw muummmu NEC ua IEC 52uvi
mmsmuauqmummuaismuamwnmaammamnmwuuwumwaaﬁwawu (Enclosure) gunsailuin
Turagldeunuunifadonit Temperature Class (T Class) i a’l,wuhlm'}aﬂﬂ'im'lﬂﬁmuﬂ“‘lum
"LmnmmwmauawuLmama‘iaiumaﬂmaﬁ‘h‘lwwuauaﬁ"luu-s'immmanmm'l,wlmLaa sadudlonsiuin
mshlw'm'lwm Auto-ignition Temperature witlafiazsipadanseiu T Class vesgunsallwilliiiien
sndAn Auto-ignition Temperature i;aamslﬂw'luwuwmmmaﬂnmuu
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o & 7
R399 2.10 SUANINIT1UYN Temperature Classification 'I.ummgm IEC wag NEC

seAvguaNgean (°C) 113U |EC 15§74 NEC
450 T1 T1
300 12
280 T2A
260 T2 T2B
230 T2C
215 T2D
200 T3
180 T3A
165 T3 T3B
160 10
135 T4 T4
120 T4A
100 5 i)
85 16 T6

o o ' w @ x . ar
A13190 2.11 fegunisldgunsalliiausdannsgiuves T-Classification fuanslalu

arshalv lgnition Temperature (°C) | T-Class IEC group
Acetaldehyde 140 Ta A
Acetic Acid 485 T1 1A
Acetic Anhydride | 330 T2 1A
Acetone 540 T1 1A
Acetylene 305 T2 iC
Ammonia 630 T1 A
Benzene 220 T3 [IA
Carbon Disulfide | 95 Té lIC
Diesel 220 - 300 T3 1A
Ethane 515 T1 A
Ethylalchohol 425 T2 1A
Ethylene 425 T2 1B
Hydrogen 560 T1 IC
Methane 595 T1 1A
Methanol 455 i1 1A
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Naphthalene 520 T1 1A
Propane 470 T1 A
Toluene 535 T1 1A

PINANTT 2,10 n'uaaﬂ"l“uaﬂﬂ'immaawlwﬁﬁ (Terminal Box) mmumummmui piU
wmwamﬂa T6 aﬂﬂimuumwmaaumLLanwamwﬂuaaaﬂlum{imwwi v 80°C maquﬁ
windey 40°C n1sidenauiuvesaaliiiveadivedosdaumunzaudie Wuauiuresaelniidy
PVC azamsanuaufouldifies 700C winfuidsimunzauiiagiulda

2.5.10 wnsgrugunsaillasiunisssida (Explosion Proof Protection)
Fnseenuuugunsallwiiwardudszneuluntsindeszuu i iannsadasiunis
i:ﬂLﬁﬂLﬁﬂil'mLLu’J?]ﬂ‘lﬁuiﬁU'ﬁ"‘i'lﬂ']‘3'LﬁﬁlLwadlwﬁﬂ”ﬁaﬂﬁaﬂﬁﬂiuﬂau 3 agnAoaTlnUSInamnANe
2aNTIULALUNEIAAN W mumﬁmﬁﬂaqﬂums*s-fwmm'[ﬂuLLuqﬂmwumu’i‘umiﬁmnu‘lﬂwmmmw
3auaqwmmiawaMnmammﬂﬁumalwlﬁ u,mmmanﬁ.,malw‘uu.n':B'Lum'iamwunmlum'iwmﬂlw
Inifgnaueenuengniouanls

d 2 - o o
A9 2.12 LLﬂﬂ\‘liﬂﬁiﬁ'mﬂ’1ﬂ‘dLWﬂUﬂﬂ@ﬁﬂUﬂ’T'ﬁmUﬁﬁﬂmﬂF\iﬁ’!ﬂ‘uaﬁ IEC wag NEC

watansdasiunisssida sAATE | huisusseileld
Hm557U IEC 1955711 NEC

Flameproof Intrinsically Safe d Zone 1 W@ 2 Division 1 wi3@ 2
Intrinsically Safe ia Zone 0, 1 uag 2 | Division 1 w3a 2
Intrinsically Safe ib Zone 1 lay 2 Division 2

Purge or Pressurization p Zone 1 Wag 2 Division 1 38 2
Increased Safety e Zone 1 Wway 2 Division 2
Immersed in Oil o] Zone 1 g 2 Division 2

Filled with Poder / Sand q Zone 1 uag 2 Division 2
Encapsulated / Molding m Zone 1 gy 2 Division 2
Non-Sparking / Nonincendive | n Zone 2 Division 2
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Flameproof Type “d” Protection

A 2.20 Flameproof Type “d” Protection

o w ) S a - | &
qdﬂﬁmflwﬁmﬁwaﬂﬁ{lmnmmuummmmmmsquLUmma’l.umuaﬂaanmad
Y o W < @ al a & ' o ol a
gunsallamndufanislessmounsnidrluniglunasivsenelwisTundanusuiiaduainnas
5% Lumvlumm‘mm"rmwmaamaﬂuﬁawwwmawawuaﬂnm‘lﬂﬁwuwﬂuma'ﬂmmaaana
mevenle Lmuﬂnﬁ{laaﬂuuuuuun'hmuaﬂn‘im"lwﬁmnnm'lummmiﬂmaaﬂﬁns'}ummm'\u
Sougrumsifinislinunuunduueines Taxll alndeuan whsuanddeududy

Intrinsic Safety Type “ia” Protection
gunsaflwihiisiswanisdestunuuiarldfunsualiuazusssuluivunaunsei
HaveIniinanisesnglugunsalfangnads 2 yaluvanieniuuds srlideliAanduanudoy
uniieswelilfavialessmevatanshilviiagaialils

*“*ﬂf“f

U Cem L\”\'{
|

A
¥

AW 2.21 Intrinsic Safety Type “ia” uag “ib” Protection

Intrinsic Safety Type “ib” Protection
gunsalliifiswanisdosiuuuuiiogldiunssualwuasussiulniisunnaunsei
navesn1niaanasnelugunsalifnaraiiss 1 gafavhineliAawdwuanufousinifisansls
uwiavielossmevasanslilmiingaialule
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wmatan1535luntsdesiunuy Intrinsic Safety Tnldsaufy Thermocouple,

Transducer, Transmitter, Proximity Switch, Flow Detector, wag Level Sensor 'Jwﬁ?\lﬁ?ﬁlﬂmmu
Intrinsically Safe sinazUsznausie 3 drure

1. aUnsning393m (Sensor v3a Instrument)

2. gUnsaidriawdsen (Energy-limiting Device) unsnsadondt “Barrier”

3. andliiisinislestunrudsmsainnisnssunnnnald

wdasilefildiiu Barrer Sezsiwihiisidanseudlviivsawsssulnihitenldsuialy
el Resistor YI8annszuadn193s 19 Zener Diode Hradriausssuluiniunasld Fuse Hadn
99T Ainnszuadaisasinii

Pressurized Type “p” Protection

AT 2.22 Pressurized Type “p” Protection

E]Uﬂiﬂﬁ“ﬂﬁ?ﬁﬁ‘iﬁﬁmiﬁaﬁﬁ’ULLUUﬁi]"I‘ﬁ%ﬂﬁE‘J‘ﬂ@’1ﬂ1ﬁU§ﬁM§LﬁﬁlﬂuLﬂ%aﬁﬁaﬁnLﬁﬂ
1alasumwa\1aﬁlﬂmaﬂuaﬂmiawawnwsaunuan@ﬁvmum"smummﬁma’luuu‘[maem"i
mauamanuamwaﬁmnu‘l.a‘iuma’uawﬁaum'mmnmuuanLLwswwm’iumiawwuwumwivnau
2asliidseraiansaudnla Iﬂaﬂﬂmvaamt,w'lwmwmummﬁu,mﬂmwﬂiummnu 0.5 mbar
wio 50 Pa luunensdlennasliufadessmdluludsiaugunsallwiunuiiavldernta dadl
oandiaunauagUsyitn 21% Wodesiunissudeldfuniy ufadesdliduudalulasaumszll
Dusunsrouasilagluonnmialy
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Increased Safety Type “e” Protection

AW 2.23 Increased Safety Type “e” Protection

avnim“lwﬁwuswamsﬂamuuuuu%v%ﬂuaun'saﬂwﬁwamuﬂnmyluumsmﬂmi
ﬂmaaminwlﬂuaﬂmﬂuaumeanmmu muunmwmuwﬂmnummlwnwEmlmﬂ'uu‘lmqmu
'Jﬁﬂwwuaﬂmuluﬂaaa'lwmmﬁauqamwquUnimuuﬂ mmuﬂﬂﬁﬁmnuuuuuuunlﬁnuqﬂmm
msseanslyl, szuuuasaing wewes, uanadesiletn Wuiu lunsdvesndessoanslvuuifnuasnis
Jasuanunsavilalaglideanwuulviinsreaevuwiuiulunielundossediion, wenldaunsal
maawmuuﬂalwamw ‘l-damulwﬁ"mmumwmauaq‘lm wazwanidsamsseanslwiinssualiii
N9 mli'tunaaamaawmmﬂu

Oil Immersion Type “o” Protection

AT 2.24 Oil Immersion Type “0” Protection
aﬂﬂimﬁlwﬁmuwamiﬂammwuuﬁdmawLmaUn'im"lw%muwum'iaﬁmﬂ'saa
U1in =uaaﬂiaLLavamaviuLLiqmaaq"Ltl’lu Mineral Oil iftelallianufoudiinainUssnelnduiaiu
Fawddlnunse uanmnuumuﬁl‘nu,wmnﬁwyuLaﬂuaw:zem'mmm:maammau’tuummmer
m%ﬂrs’f'gaaem‘l,'iﬁwmLﬂaLﬁﬂmimi'rmxVTﬂﬁﬁfwﬁuuwd'Jutﬁmuﬁﬁ%mmﬁuaﬂﬁuﬁa Hydrogen was
Acetylene panan uananimmiAnnisdnasasataguuse titudiananliuasyiliAnmadsls
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= a’ dwﬂ o ﬂ!" d as o | - as vn 2 ar

nrstesfuuuuilddhifealdluiunduases wselianudssganaianisdestusuuidenldiy
“ ¢ =i I3 ¥ 1 @ 2/

andiieiwasiaudadlniiauialng Husu

Powder Filled Type “q” Protection

i

Explosive Atmosphere

Al 2.25 Explosive Atmosphere

aUnim“IWﬁ'1vmwam'iﬂamuuwuﬂulmﬁmumumaﬂtﬂuLﬂaaﬂwuaﬂﬂim“lw%wmu
#flnsendnvseauidn Lwaf]mﬂu"lzﬂ‘wmwmaummmmmﬂsvmalwé’umanulas“ma%a«mﬂﬁﬂlm
Imammwﬂuﬂm'sﬂaqﬂuLLU"uuuau'LﬂnUqUﬂsm“lwﬁﬂﬁlnumumﬂaauwwu aUBimeiuazndaulas

-] &) 1Y
uataniduny

Encapsulation Type “m” Protection

Ooooooolg o000

o o
56 Y oho
00 e
o0 8o

Q00000000000

A 2.26 Encapsulation Type “m” Protection

gunsallwihiiflswanstastunuuiial®itnsedeuladiuilansiiniserinuteatdn
Uehsauuiunuiou welesfuiiliilesaimevesarshlunsndnlududatuaufouiianass
annsadaiulilngnssauaulaiu Tnsniserniiteuldie Epoxy Resin, Thermoplastic,
Thermosetting kas Elastrometic Material Wudu mailn m'ﬂ’jaﬁmmuﬁﬁn’[ﬁqﬂmdl*ﬂﬁq
gAMIag19YY Solenoid Valve, Rapid Starter, Resistor, Capacitor, Optoisolator Was Diode 1Judu
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Nonincendive Type “n” Protection

—l \ s, , k=

AN 2.27 Nonincendive Type “n” Protection

gunsalluiniiisanistiestunuuiaslifugunsallnindsmudnfaslifinsiinend
ausaaUrinisuus fsquimnﬂmwmauwﬁwauuaﬂnimawuamﬁmm'i,wnmmiimmmlwmim
’Lﬁmsawa‘wuwﬂmaumauduuma suidliausadudreonls sunasinisreaeuwmaiantsiiasiy
wuuilifenagnuuaduitnistliesiilésn 3 vindad

- Non-Sparking “nA” Aagunsallviieiiafiazliiiinisatrsnidatu

- Hermetically Sealed “nC” Aagunsallwiheiinfifiudenviulnaivaulifionnmdnld
L@

- Restricted Breathing “nR” Aegunsailwiwiinfiagantnonidlilidwioasnan
waenyiuld viilimeluwdenfudiuvesgunsallwihianaiinaurinliflessmennnnaiiesiedalu

1ot

2.5.11 msfusaanasgugunsailiasiunissaie
aﬂﬂiaiﬁ'unWSivLﬁmmﬁmﬁmwnﬁmvﬁmw'mmwaaauuaﬂﬁ%’ums%’usaa
mmﬁmml@aanuuuLwa1’Ja<1numsmummmﬁmaqmummmuammnmaa Fegfflazanunsn
Tusniseaeukaslinisiusesiisei
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= w vas :
715799 2.13 MIUNURTUIOININSFIU (Standard Agencies)

Ussinm g nalumsivsewnsgy

Australia Quality Assurance Services

Australia Safety in Mines Testing and Research Station (SIMTARS)
Austria TechnisheUberwachungVerein Product Services (TUV)
Brazil Centro de Pesquisas de EnergiaEletrica (CEPEL)

Canada Canada Standards Association (CSA)

Czech Republic

FyzikalneTechnickyZkusebniUstav (FTZU)

Denmark DEMKO

Finland Technical Research Centre of Finland (VTT)

France Institut ~ National ~de  I'Environnementindustriel et  des
Risques(INERIS)

France Laboratorie Central des Industries Electriques (LCIE)

Germany Forschungsgesellshaft fur AngewandteSystemsichereit und
ArbeitsmedizinmbH (FSA)

Germany DMT-Gesellshaft fur forschung und PrufungmbHFachstelle fur
SicherheitelektrischerBetriebsmttelBergbau-Versuchsstrecke (BVS)

Germany Institut fur Sicherheitstechnik GmbH Institutan der Bergakademie
Freiberg (IBExU)

Germany TechnisheUberwachungVerein (TUV)

Germany Physikalisch-TechnischeBundesanstilt (PTB)

Hungary Hungarian Testing Authority for Explosion-proof Electrical
Apparatus (BKI)

Italy Centro ElettrotecnicoSperimentaleltaliano (CESI)

Japan The Technical Institution of Industrial Safety (TIIS)

Luxemburg Service de I’Energie de |’EtatLuxembourgeois

Netherlands Keuring van ElektrotechnischeMaterialen (KEMA)

Norway NEMKO

Poland GlownylInstitutGornictwaKopalniaDoswiadczalna “BARBARA”

Republic Korea | Korea Industrial Safety Corp. (KISCO)

Republic of | South African Bureau of Standards (SABS)

South Africa

Romania InsemexPetrosani Equipment Ex. Certification Service

Russia Test Centre for Explosion-proof Electrical Apparatus (VNIIEF)

Slovakia ElektrotechnickyVyskummy a ProjektovyUstav (EVPU)
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Slovenia Mr lgor Likar Slovenian of Quality and Metrology (SIQ)

Spain Laboratorio Official Jose Maria Madariage (LOM)

Sweden Swedish National Testing and Research Institute (SP)

Switzerland EidgenossischesStarkstrominspektorat (ESTI)

Ukraine Test and Certification Ventre for Explosion-proof and frameproof
Electrical Apparatus (ISZVE)

United Electrical Equipment Certification Services (EECS)

Kingdom

United SIRA Certification Services (SCS)

Kingdom

United States | Factory Mutual Research Corporation (FM)

United States | Underwriters Laboratories, Inc. (UL)

Yugoslavia SaveznoMinistarstvozaRazvoj,
NaukuiZivotnuSredinuSavezniZavodzaStandardizaciju (SZS)

2.5.12 dydnualveuinsgugunsaitlesiunissziia (Certification Code)
aﬂniaﬁﬂﬁmmmsn’l.*ﬂuammmm‘luwumaumwﬁ}mamnaammu’iwwm vauly
ﬂ'ls“lmq'm'lut,mavd‘aummaawumaum’m mwwamuLLamazyanwmﬁlmumsiusaqmummmuﬂﬁ
aanuuumamuaﬂﬂmauummaq AUAISI9R 2.15 - 2.17

d o) ) o a a -
15197 2.14 dydnvaldviunmsgrugunaallviussamilestunissiamiuuinssi NEC 500

Permitted Class Permitted Division Permitted Group Temperature Class (°C)

Class I: Gas Division 1 Group A T1:450
Division 2 Group B T2 :300
Group C T2A : 280
Group D T2B: 260
T2C: 230
T2D ;215
T32200
T3A: 180
T3B« 165
T3C: 160
T4 : 135
TaA : 120
T5:100
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CI ar a (3 o o <
A1510 2.15 danvaldmiunings 'luqﬂﬂ‘imﬂlwﬁ'lﬂwLﬂ%ﬂﬂ-ﬂﬂ‘l..iﬂ‘ﬁmumﬁ’1111J"!$1'i§1u NEC 505

Permitted Permitted | AEx | Protection Method Gas Group Temperature
Class Zone Class (°C)
ClassI: Gas | Zone 0 e: Increased Safety Group IIC T1:450
Zone 1 d: Flameproof Group IIB+ | T2: 300
Zone 2 m: Encapsulation H2 T3:200
nA: Nonsparking Group IIB T4 : 135
nR: Restricted Group IIA T5: 100
Breathing Group | T6: 85
nC: Hermetically Seal
lia]: Intrinsically Safe
[ib]: Intrinsically Safe

o o @l L3 ) a 51
13190 2.16 dyanualdmivinesgugunsallwissandosiunisziianumnsg IEC way

CENELEC

Standard Protection Method Gas Group | Temperature Class (°C)
Ex: IEC e: Increased Safety Group lIC | T1:450
EEx: CENELEC | d: Flameproof Group lIB | T2: 300

m: Encapsulation Group IIA | T3 : 200

p: Pressurized T4 :135

g: Powder-Filled T5:100

o: Oil Immersion T6: 85

n: Nonincendive

ia: Intrinsically Safe
ib: Intrinsically Safe
s: Special Protection

me: Encapsulation and Increased Safety
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2.6 Uszlewiflldannisinmalulad WirelessHART ihanldnmelulsenaurhsiu

Tutlgtugunsaldnilugignldegnislulasndurhifusslnalulad WireHART d9lianinsa
ﬁﬂ:ﬁqmﬁmmsmqf;vﬁaﬁhmﬁﬁqﬁ’aaanmglﬁ'ﬁﬁ’mmuqu Farmimunazgnilsinaglushgunsal
L319zANTaNe RN lABaNNLALEIALRE ﬁqﬂnﬁa%ﬁuﬁhwaqﬁaLLUiﬂivmumiﬁﬂﬂﬁwanm‘[ﬂa
Aumedyaeunden 4-20mA Fsmsiidunelulad WirelessHART whanldantunisuudsainli
nsinnasAIuAL aJU'i.,emﬁn7wmnmuLuaqmﬂa'mwsnmmmLuJiLLafvmqmsw”w"{wmvuuaanmlm
odeaTuiGsAmariitoind dyuandulsileniogian dmiugunsainisiauasmuaulunisi
sgthlurunumvioainnisalununisaltentige suddunsdiiiatymiudildansodum
mmmuﬁﬂ%e‘uaa‘i‘]mmﬁmqiﬁﬁﬂﬁw 5ﬂﬁgﬂuﬁwuwaamimmuamﬁmﬁ'auﬂwmﬁ‘lﬁlﬂﬁwmﬁmﬂvﬁ
“i.ﬁ‘lwawq n‘smmmﬂ*ﬁadnmmawmm Lwamnmmnmwuqaaw'lunsmmmuaﬂﬂmmmm
wareAansaeanulale wiifusiniiag "ﬂm'nmmﬂaanmuuummmmmmmuamauamm
gndadlunnigiiy WirelessHART Tuvangqnsdiiiinisligunsalifentsinunnnimiledne wulunsdl
maemﬁmzﬁuﬁam’méfwz;aqaﬂﬂiﬂiixﬁ'ﬁaw?ammﬁuadumﬂmmﬁaUnizﬁﬂvﬁﬁhuawmﬁ
aunsnfveanula u.muuﬂ"mw%~"ﬂm'mwnmaaﬂu'muummmam'NLLqunLLava'mﬂmnmaqmu
natlusasiuviawdr wazssliainsoie maLLUswuwammUmmﬂuuuub}aq AIgUNINGBE
vialidoanu1Re1sale ud WirelessHART am'ﬁﬂmmqﬂumwaanmlml,aumv]ﬂaawwa'ﬁw'flﬂ
W91 WirelessHART gnﬁ’wmmmnaﬁw%‘a WirelessHART Lﬂumﬂiuiaﬁﬁﬁﬂwﬁw%mwz.:m'wm'a
QUEIEEREY ;’J’uﬁﬂﬁﬁ’l‘?j’mmmlﬁmuiﬁaéwaumﬂuaummL%uﬁ'ﬂﬁ"’aéﬁawﬁaﬂm'ﬂ“ﬁmuﬁuﬁ’uaw
miwwuaa'lm Funalulad WirelessHART nm"mmmauﬂmL‘uaaaﬂ,mmuﬂaamna'l,um'smwﬂw,t.as
muANAsTUIUNS IR sovieldegiuss ansam Snisdailaanuadszuunissanisaunsned
a.uquwma'lmsawaanm’mmumwauummwaﬁnsmﬂﬂanma wazdaflvafinnagdnuinuie a1
L

1. mil,ﬂaaulmmmwmauamLLaumwimsumnmaaqmaa Fufulidsesndoudilui
‘qumamaaumaaﬂnm‘lﬂmmuﬂm ﬂmumswjaumaﬂ=uLﬂiamﬁamaamummw‘lwmaa'Luﬁ.,m
QREEAUGHT

2. ardaluntsfinnauazanuidsuhannsadasaldiowasmndansslife ndonan
Anssanoiadanarliimngeds

3. farudavgulunsdndeanunsotessuuiedeteldhomisfonduiud Joinkey T
psafufdgwrs el

4. ana1lgarglunisitudives amm’l'ﬁ'éﬂa‘[@asfmmﬁwuﬁwaaawﬁwaqmiﬁmﬁ"‘eﬁﬁawu
ﬁaaaamu«z’f&ﬁﬂmﬁauﬁwm Snviluszee amLmS"UULmamal'sawlmnLﬂumaaLﬁummwsnwmm
‘lue,sawmmwmam'saﬂwanaamuuaam1L1,U~umammaLmLuaamamma'xa'Lumimmm

5. 1818UAAUENITE (Scalability) indetelfanevinliesdnsarunsaluruinuazadny
wine aulddeligeen wswawnsalondeduwmisnisldau
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=
unil 3
nsanwaulululauazaumnizauveanalulad WirelessHART

3.1 umi
nsAnwaudululsiuazarnummzanlunisiimalulad WirelessHART wWhunlaflulsandy
ity Uszneudedussnaundn 2 daw e nsdenldinalulad WirelessHART Tilvuangawusiy
aﬂnﬁﬂﬁﬁaa'[,uiﬁné"uﬁwﬁ’u wagnsieszAanulululalunistunalululad WirelessHART (nan
Hlulsanduniaiy ‘[ﬂaﬁmwuuimmmst,aanaUﬂ'mnnuaa"(uismaumuu’tmwmuawamnumimm
Uszanaldsauiuwmalulad WirelessHART mﬂuua“maUnimmmuummmwmam WeavinTs
Aierzilazusiiuanumunzanlunisiualdmuass
3.2 msiaanldinalulad WirelessHART ’lumm.,aunuaﬂnmiﬁﬁaqiuhané"uﬂ;ﬂﬁu
3.2.1 Usumwaaaﬂnimwmmau‘lu&qnauumu

‘luamamnisﬂﬂnauumu% nmﬁﬂmiamuu'um%"aaﬁai’maumur»m Waviinas
LLammu,a m'uﬂumam‘ma\ms"mumimqsfluau'i,umvlmaqmi LLa.,Lwa'IMNamﬂmwlmuﬂmawm
Auiifvue Fl’JLL‘lJi'“IJ'eNﬂiu‘LI’mﬂTiVILUUWU%’IUZUH'%SFDUF}JJI@LL(] n15lva (Flow) 386U (Level) A2u
A (Pressure) uavgamgil (Temperature) Fl'JaEI']\‘m’l'iFl’JUﬂJJGI'JLLU‘iGI’N"}L“Llumu NIAIVANBATING
Tua‘uaalwa’tuwaluaa"l,um'mmaqnﬁ nsmvuauiimantsinalilualufianiadismun NIAUANTEAU
vadlvaluds mimuauaf;uﬂwaalwa’[waar’lumwn'mumtauﬂﬁﬂwﬂumwmuwm‘ma LWEﬂMUﬁa
Tnguse aeﬁ'i,ummwﬂumu,ﬂimqqmmu’l,un's.,munﬁwam Jedaednnisussuuinioaileanas
muANTATIWINEANTUNSTUINS

'suuum'Uﬂmnsumumimamwuﬁwu :a.,mm.ruuﬁ“l'uamsumwunwmunﬁmam‘lma
mummmmmmuaﬂnsmauS]‘Ium.,mumwam Lwa'lvrnnmumawammqmmwmmn131&5a'w
sanuuuly lnganusawsdusznoundng fidfayssdaluil

3.2.1.1 gunsaliidnAceagluataisniuny

geasa1y (Marshalling Cabinet) udwilidaudesenirvagluannaiasiiotaly
nazuuMsHAnlUSiduduwauazie A wInIUAY Tuﬁﬁwmznaulﬂé’aﬂgﬂﬂicﬁwé’ﬂﬁaﬁ’
gunsalAaaIuwuus1ee (Terminal) s1anelW (Wire Ways) umassnawd sy (Power Supply Unit)
Safety Barrier L Relay

#aAuAY (Controllen) Ludwiilddmiulssanana fmuauazdsznaumisgunsal
wanqmu WWE9T18WAIU (Power Supply Unit) m‘di"mawanmq (Central Processor Unit) d@7u
Sudsdyaras (Input and Output Card) d@ufinsadadns (Communication Port) waslusunsulunis
AIUAL (Control Function Program) é‘ﬁmuﬂuazgﬂﬁﬂé"qaq‘lu@’ﬁ‘uanaaamnﬁﬁiama MSNNIUNAN
wfumsmuaufulsveansyuuntsudniviegludiidesns



in3avredaansansudn (Backbone Network) ({uszuudaatsndniildnisduiny
Toyassnivgunanisnequessyuuaiugu indedrsdearsndnasiniuilunisdeansifisns
mmudrlunisasiuteyage Insasdiuegfuumsgruedereivaly wy 1m3gU IEEE 802.3,
IEEE 802.4, IEEEB02.5, Ethernet (Judu ‘

dauilfindafufujuAnis (Human Machine Interface) daunnazléiiuaenn
(Monitor) Luamilddmsunaniumunin (Graphic Display) N55UMUNTIHER UALHARIAIAILUTAIY
YDINTZUIY NITHAR ﬁwm%’u’iﬁxﬂudauuamﬁﬁgzgmﬁawhaqi‘immﬂﬂﬁwmiﬂwﬂuﬁuq U 270
ssuuianuisdy warssuunsindumdduiviofiei

3.2.1.2 gunsafiiannsaylunszuaums

w388 ¥n (Sensing Element) \Wuaunsalilddimiudsududsdreqglu
NIUIMIHER WU dnsnslualunszurums seduradvaludh Arudilunszuiuntsuazemugd
‘Lun‘svmums Dusiu Il dudgyananszualiiihunnsgiu 4~20 mA 7 24 vdc ﬁaérfurgmmmﬁ’m
wmau‘] ilod iayavesihudsieqludunnvesiinunu uazlfudnsdnfivizauantua ndasdio

Le

wwugm% Al
> iaseailetanisiva (Flow Transmitter)
> aTesileTaszey (Level Transmitter)
> ndaletanaud (Pressure Transmitter)
> m‘%aeﬁai’mamwnﬁ (Temperature Transmitter)
nsudiinwas (Transmitter) LUuaUﬂ‘sfumwmmwuﬂaaamayﬂmiw%mammmmwm
ﬁ‘lm'11"mwsﬁuamqua‘ﬂmﬂuammmmmsm Luaamn'ivuumum’luamawwﬁuﬂﬁuﬂaUma gunsal
mumwawwumamanumu'ruu wazgunsaimaisuiudosinsduariudyraiauuuaugen
YU mduuwmLﬂuﬂamnﬁnmummmiﬁwuammmmwuamaan'lmﬂua'ma wdvaamiu 2
Uszanlaun dyaratusinduasdygyinmialnii
1. deyayrauiiquaiing (Pneumatics Signal) Lﬂué’cgaunmmmgmﬁag’l,ugwaamm
siuan Tinudurasanlumsauaunssuaunis feddyaamaspusiaduuind W
» 3~15 psi (BS Unit)
» 0.2~1 bar (S| Unit)
» 0.2~1 ke/cm2 (Metric Unit)
2. dqyey 119wl (Electrical Signal) ludey g rainnsgiuileglugunes
uwssrulrihuaznszualvdin uwdseendy 2 dnwas Tdud
> wissilii 1~5 V nssualwin 4~20 mA
» usaiilnit 0~10 V aszudlvi 0~100 mA
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d' = s 1 c‘{ =l VoA 8 =Y =1 Ve B =y o s
wsaadiodnwariasilidenldldvaresin lun19denldsedoadanlmvuizannuy
amuvLLauﬂmauumwaﬂwawmmmnm ma'lwauamlm'mﬂwsamuﬂ'1mmanmmmnmamauaﬂmm
mmuuawms‘lmmwa’nmu

A mnazua ldanassu Angrinisisu ldihanassiu
Avia Aia
A A

1009 frommmmrmmmmmmmmmes /""'

/ : nssua v

0% ] o)

wasau hivh

.

(1A

' (\)
4 -0 i s

AN 3.1 wanadryauaulwiunnagiu 4~20 mA uas

gunsalgaviny (Final Element) LﬂumJn‘ssﬁﬁ'l‘ifﬁm%’uLU%&uﬁmmnmlWﬁﬂuwmiﬁwu
4~20 mA ’{I’lﬂL’eJ‘W]WGI‘iJENGI’Jﬂ’JUﬂ:Jl‘lJLU‘Uﬂﬂ‘iﬂi‘l.lﬂﬂwl’JLLU'iﬂ‘i“‘lj’mﬂ’liwﬁﬂ MegnTesgUnTalgang
2zl mmmuau (Control Valve) @dwummiUmL‘dmmuammmLmmwmaammuau

gunsaldilvgl#idu Final Control Element 'i.uammmmsu‘[swauumuma 18
AU AL (Control Valve) wummmumﬂwamawaﬂwa LU Gas, Steam, Water ‘M’iE]E‘l’liLﬂiJﬂ’N‘]
dusznaudngreddnuANazUznaulufe

> 9n Body

» 9n Trim Set (Plug, Stem, Seat Ring)

> Actuator Fufugunsaivilindmuauadeuiiviedu

> Accessories @49 (@ Limit Switch, Solenoid Valve, Air Set ua“SUﬂ

1d3RUAN (Control Valve) v Sudnyyraun1aniinIuAy (Controller) mamuau
nse U’Jum‘mam'lﬁ”lmmmmms’mqld (Set Point) mﬂ’mﬂm sTudgyaiunRnadFy
(Transmitter) lagviinvauguiyasulofddymyin 1 ﬂ‘U‘anﬂ‘U'ﬂ wldinesly 1wy Tausedunld
Pressure Transmitter w‘%ai’ﬂqmwﬂ“ﬁm‘ﬁ Temperature Transmitter

A7IAUANAIUMLIYEII187 (Valve Positioner)

n"mn-1\v'lmqmmummﬂmﬂm"LﬂmumLmuwmmﬂﬁuu maamummmaquaﬂﬂimm
U197 1 Valve Positioner 'lumsmm:ummeﬂunmﬂmmuﬂuanwm «aq’tuaﬂmmumﬂ-ﬂ
AU ﬂmﬂuivuulwﬁ'l (Fyaroundon 4~20 mA) ag zmmmmuamﬂusuuuau muumm‘m‘]
azlafen LLanazy:yma'masgcgwamaaﬂmmuazyzwuauﬂau ‘(NﬂﬂL‘iEJﬂ’]'l I/P Converter 1Ju
aunimmmmmaa’lnanmwmmmu 'uqmuiwuunﬁmumummﬂm (Open Loop Controt) dqunig
mmuuulumnmﬂwmmﬂmumLLLmuaacgmwmawmwmaqmmumﬂswsaln Fansailieanda
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Arunulualelvl Sefmubidunuunisaruauuuutoundu (Feedback Control) Taefinisnsaadu
Anvasiuisrasiudriieaeusaly wddundSsudisufuadmane (eiandyeyruaind
AauAw) agniFenin fntuausumiadl (Valve Positioner) (drulnajfnidnudnanes Yoke
v3efifnuuuues Actuator) Tneimuausiuvissosiinnaudic

1 3 v

> lindmuguihaunusvedyaumunslignies

> inlindmununevaussdedynaldsngaiy

> ilindeuauinwiaiosnmuesnszuaunisle

> vhlindmuauinusuioulvasszuuaaun

MAIUAUAUMIB91ET (Valve Positioner) lduiiaguansviindofuiuadiu
deyy 1 BUNA LYY Pneumatic to Pneumatic Positioner (P/P Positioner) 3@ Electro to
Pneumatic (E/P Positioner) waglutlagiuldlddygraniuaulussuuiineands Wy Foundation

Fieldbus, HART

Pneumatic to Pneumatic Valve Positioner (P/P Positioner)

w&43707 Pneumatic Signal Standard (3~15 psi) leiuniseausulviinasideuly
szuunszuIuNsSRluAtiy Preumatic Valve Positioner Aldfinisldaufuagnanirsnate weedl
Ainda fio (Reliability) g¢ wazmsdauthgeinuitinliing Tns Preumatic Valve Positioner 12
Sudgyimlng A39u191 Pneumatic Controller w3adnyay1ad 4~20 mA 310 DCS (Distributed
Control System) waztiusauUasdyaalwdwluay Electric to Pneumatic Converter

mwﬁ 3.2 Ld@my Pneumatic to Pneumatic Valve Positioner

AMEUUR
fMassadamaviuilisudou

\ 24

fimuhluninevauawiedygraguasiiaivinw awnsaviuldusdimih
nuaiinisduaziiiau
> dlumsdenthsedne Wesnnidlassaiuilidudey
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> awnsauudsunisviteusewing Direct/Reverse action télaglidndudas
gadeaty Actuator

> annsanudednmuindeniisunseld esangunsalviannaaitnunisin
nsau

> annsaviinisuullAsu Characteristics s3wine dayana AU Valve Travel I
inelidezdswdu Linear, Equal Percentage #38 Quick Opening lag/lal
Fuduspadsuiisandimuny

Analog Electro to Pneumatic Valve Positioner (E/P Positioner)

TugeU a.e. 1970 ﬁmurgwmlwﬁwgﬂﬁmﬁuﬁuunﬁa’lﬁﬁ‘]uﬁngmmwsﬁw Tned
dryayas 4 -20 mA Wuwmsgruainadimiudggaliii faaruau (Controller) daulug) (5
DCS) azasdnygyrau 4-20 mA 11J17|"néamuau Tnfif Valve Positioner Wiy ramazwlautu
wauauiaglutuindous Actuator sl

m‘wﬁ 3.3 wdn4 Electro to Pneurnatic Valve Positioner

Smart Valve Positioners
Tull A 1984 mumnumswwmaﬂnm Transmitter m’ﬂﬂﬂ‘ﬂﬂﬂ‘dﬁwaiﬂiﬁﬂﬂ
ATV aUﬂimmaa"lu'i“uumuﬂum’mums'[.-z’i‘luiﬂﬂﬂmawasmUﬂumimmuqummuﬁaa‘|
7967 Valve Positioner lngwdnnininnuaseglussuuadnea Sadauasainlunisléandy
agnannliiasdunisufudfisusasaauiioy
daudsznaudng ']‘!Jm'u'lﬁﬂ'wqu((:omponent Control Valve)
wulaludnsznoundng agasdiude
1. Actuator Part
2. Body Part
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1. Actuator Part

Y v ¥ _ . o
dwfundmuauuddlailuisuuy Pneumatic, Motorized wag Hydraulics uaiiu

feulifurialulugnamnssulssndudhiudu s2fuiuy Preumatic Actuator e Actuator 7
AruAusEaTiules nsznthsednuinlide Tassadrelidesn 8 Actuator Sufassuluisday
181 Yoke muidu iy

duusenaun1egued Actuator

»

Y V¥V

Y

YV VV VYV

Rain Cap to1lidmiutasiuldlviluaiiism Actuator d1m3unsalil Action veq
Actuator \ukuu Air to Open 1 auazidhannyeiudes Actuator sey 19Uy
wilyudesinly Aswnazlslulald wedulaldiudinaunn uazdosaunsmiay
ganlaliannanduiiAnig

Eye Bolt [il¥dmiuieadunzue Landauinenda

Diaphragm ({udwdifinnnudeansu hewdsundanuauiizudwiwasdmondsn
1Ug Diaphragm Plate flevinl#f Actuator Stem tadouil

Spring avagflu Actuator Case w3e Tu Yoke Fungiuniseonuuuasmadings Taeay
vimthiiduussli Actuator Stem indeuiluaziifievanssiut s siauiuTanusy
Diaphragm

Actuator Stem \udruildousosewing Actuator AU Valve Stem

Diaphragm Case Lﬂuduuﬁlﬂ%’ﬁm%’wﬁqum Diaphragm 11 Usznaulusuassdiu
ARdUULLASEIUENS

Scale Plate Vilddwiuvensunuswasnds ssuing 0 - 100 %

Stem Connector udauiileTlidmiudeudnfiusenin Actuator Stem uaz Plug
Stem

Yoke (uduusgnauililddwiuideninluaiures Actuator wagdquves Valve

Body
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DIRECT-ACTING
ACTUATOR

LOADING PRESSURE CONNECTION \

DIAPHRAGM CASING — 5, 8
e |

DIAPHRAGM AND STEM
SHOWN IN UP POSITION

DIAPHRAGM PLATE

ACTUATOR SPRING
ACTUATOR STEM
SPRING SEAT

SPRING ADJUSTOR
STEM CONNECTOR
YOKE

TRAVEL INDICATOR

INDICATOR SCALE

W0363-1

o v 3
AN 3.4 uanalAseAs 1 Actuator Part 9841787

2. Body Part

1 3 =t [} ¥ Cl‘ 1 J al at
d2ur89 Body Valve uszsiuluiisludiuves Bonnet va1ndadie Sedudasduda

fuveslualasnse dudumadenldrudududesiosanauaudiianlii vinvesedva gumni
Ausu udy

>

VV V¥V

YV V

Packing Flange (Jud uiilddmiuiuusisnain Stud Bolt welivinlwludiuves
Gland Packing Wiunaan uazvadluavldlifiesnuimune Bonnet

Packing Follower ({udiufisuusanain Packing Flange tiadusn Gland Packing Tt
wiuagaaanlia

Yoke Claim Nut

Gland Packing ifludiudidnyfinestlestunisialuavesmedlvaiuuimieee Bonnet
wazluduiidudalaonseiu Plug Stem dsniaidanTanuazeilalivunzay Foflaau
Fnduegrann dlnyTanithuqldasdu PTFE wishid Graphite waglunisgeudige
wiagadaiy Suduilasdeadou Gland Packing vlﬂﬂ%

Valve Stem tfudruiifuussunann Actuator wasidausariu Plug

Bonnet Wuduiilidwiulsznasiumises Plug nadeuiudeuadinsatiaue
Widheiivnit widkdnunsefdadgau Bonnet saniioanfiunurentsnanuas it
#i11a7 ilimsdentrssinviduludeniuenduin mselifiduiiesuseaes
wazuane e Plug uae Seat l¥asimasnianyitn1s Lapping

Stud Bolt and Nut
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> Gasket WugUnsaliilidwdutiostunsiilnasenirsdruiilssnouiilumdniumen
UUADAY LUU FENN Body fiu Bonnet
> Gwde Ring LUumuwaﬂ’Lu Bonnet iz damums Plug 'meaamaua anaun
wilsiidoad GUIde Ring aama wnuilagyindu Bonnet avua wHafiiean Cost
vadeuth iesnassduifedudaty Stem Plug aqtauawﬂwmaﬂmnﬂmsﬁn
wsa d1laiil Guide Ring o1aazdeaiiiu Bonnet sieypunuiiaziuduuants Guide Ring
> Guide Bushing ({ludquillddmiulszaas Guide Ring 3nil
> Valve Plug lududfyiilitidunisivaveswadne uasbusimunnaaudinns
Inadntu Linear, Equal Percentage #3® Quick Opening
> seat Ring udwlsznauiiagludiuvas Valve Body uasiudiuilfmunuunauasda
Rated Cv 484677187 Wag7833U Plug 33933w319 Plug uay Seat Ring fasuuuiuain
Weliannsasimia Class Leakage lamysaanis
> Valve Body \udiutszneundniisesiuuasdudaiuuadlvalaenss saudadeudeiu
vio dedumadenuuauas Tandeadentivnzay Tnswadeuas Valve Body finutasq
Aamdu
1. Single Ported Aail 1 Plug fiu 1 Seat
2. Double Ported fadl 2 Plug fiu 2 Port
3. Two Way Valve fia azfiasanisifause (1 vuduas 1 v188n)
4. Three Way Valve fe gfiaunisifousia (1 vudn way 2 wieen 3o 2 2147 way
1 v1980)
Trim Set ‘lrm'na‘m'mﬁu (Trim Control Valve) L‘tJumwm'i’nJ'um Plug, Stem, Seat Ring
mﬁunuwamwmmu (Trim Set)
Positioner wsagunsaluandumisasifuiilandnlunismuauvesndiniua Taeidue
n‘szuwnwmmaﬂaaammmmmsmu L9 4~20 mA, 3~15 psi 11'lLiluwamuaum“‘lﬂwmaaum
Actuator Tiadaud
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BONNET

GASKET VALVE PLUG STEM

PACKING FLANGE

ACTUATOR YOKE LOCKNUT
PACKING

SPIRAL
WOUND

PUSH-DOWN- GASKET

TO-CLOSE ! . PACKING BOX
VALVE BODY hmEl | BONNET
ASSEMBLY : ES 7

VALVE PLUG

CAGE
SEAT RING GASKET

SEAT
RING

wogss \— VALVE BODY

o o «
AN 3.5 Lanalaseasne Body Part 1941782

ﬁmamﬁﬁmﬂuauanﬂéq (Control Valve Flow Characteristics)

Aadudinislva (Control Valve Flow Characteristics) ¥8311d1a7u ALl
ANNduiUETzwiesdunslavesndiduaisnsiniglua mnmaamwamwﬂu’mWimvamu
amuauUAn sl udefiddyuiieifunisdenvuinvesnds dmiugunsaliviantiai dvue
AuaudEnslvalundazuuufiogn Trim vesdiriuau mauﬂanmfamf«gmamumm-siwawaﬂ*; 8g 3
AN

1. Linear Characteristics f114%84A191 Linear u3a1d9idufe A1onsinisivass]
n13 |.1JaauuﬂaammumuJa'stmsu)wummmmwm iU auln 10% gvilidnsnisivadu
10%, mmﬂm’:mmmuan 15% ﬂ%mﬂwmamﬂﬂwslmatwu'uumu 15% LY unu %qaﬂwmuuaﬂ
(38077 Linear Characteristics Fansdenldrumnsiudeuluselud

> iila Pressure Loss mu’(.mg-uawzuumnagmwmmuqu

> lerussiunnasauiisanndaiimnd Tagliddaierignsmsiva

> liruaussiureavanludeinifu

2. Equal Percentage Characteristics §nwa zvadnsinagniloudunsaw
Exponential matdenldrumnziudouludelui

> e Pressure Loss dluajuasssuuliilfogiindamuny

o
'
<

> fnswasuulaussiuanadenatnimnds defimswdsuwaneieudnisde
P ATUANLSIAUYBWDUMAT
3. Quick Opening %38 Fast Opening Characteristics Aan15.0ala 7510157
mnedvimaithisniudemspudnuus iy dosnslitauazladisngs udnlugeniund
Uigtan On-Off Valve
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] Inherent Flow characteristic

5 Linear l g Equal percentage § Quick apening
ﬂu--.“ n'nw:u—- ﬂo-n.'m—
Mas, : M ; Max, e
F 4 :
|
r g l
i
(T e | I!n‘
rx  Vhemaesl  goum v Wivetravel  goam o%  Vawewavel  goom

o v wa ¢
AN 3.6 Ltaﬂﬂﬂ‘iﬂﬁ‘iwF]manummﬂ"ifla'um’l 1a79A TUF]U

duanwuznsmituazsudslaidy 2 dnweas Ao
1. Inherent Control Valve Flow Characteristics L'\JUﬂmauummﬂwawu&lﬂ'ﬂnu
waly mmumsLaam'}awaqmmwam U wuunsmildiRaandeuleii swualvausunnasoui

fdilAAi lumnqmemsmﬂ'aammuavwnf] ADMIINTIVA
. Installed Control Valve Flow Characteristics LUUﬂﬂJﬁ!JUF]ﬂ'ﬁlMaﬂLﬂWUU%‘N

mam'namnlﬂmﬂwa ﬁumwmiﬂmaaum maﬂwmvﬂmwmimau‘lumsaﬂmmu Inherent Flow
Characteristics Lilesamnisadiuiinnasensandlesilinuasuuasliave Wofu Stem 1899787
98y WlathAn Valve Stem Travel usassusmisnldanadiulunsn szl

- il Linear Inherent wiljUTdnuairAdne Quick Opening

- iy Equal Percentage Inherent wilgUieanuwusAg e Linear

4
“ L
£ =
2 3
: :
o e
Min. Min.
0% Valvetravel  gg0%, 0% Valveravel  q0%,

d s ar L ar lf; ‘J
NFINN 3.7 UanANENWUSIEUINg Flow Volume Aunisiadaufives Valve
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msisudanldandanarugu (Control Valve)
lunsidenlindimuauasdosinsandieluil
1. asfvsznausieg 1y auantivesadina naynseuduaiy gumgiildon audy
Wudu
2. audnvasrarNduiusTenieiidudvestislialiavenndiiunisivavesesiva
ﬁr:humémaaﬂwqmé’ﬂwmwaqﬂizmuﬂ'ﬁLLasqﬁﬂ‘izﬁsm-} il
\denAudnYazYel Valve Plug arsaudaniuiuule
=umﬁﬂuanwéuﬁmmzanuaxi’ﬁqﬁlﬁ'ﬁnwéqmuF;:J
nsiaengUnTalAuANR LI TBIE AR
nmﬁan Actuator Tifvunaiiunsay
ﬁﬂwammmﬂmmurﬂwmmuamumsawu
m'ﬁLaaﬂ'iﬁ'nmwmLLUULLavmm-u'u']mvmﬂwauwaamﬂﬂdma Tnovaluudadudentd
mmmmumanmamaauiwmaaamaqmﬂwawmaam'ﬂmamulﬂuaa szsilinsmunuAfiaauay
Uszudaligeanciig meLaammuma“L'memﬂﬁ'meuwaqmmmuau‘luamﬂcﬂmmaanlﬁanuaﬂ
‘me‘twuw 40-60% w38 20-80%
dwdumadenlindimununiy dulmjasdenndfidadiniuesadudad
(Linear) AunisluauaglvAdnsnvens (Gain) finedt Tuse zuuauANLUUgUla (Close Loop) 61Anu

N R

auwuﬁismmmmwmnuauwmmaaﬂwqaﬂﬂumnﬁmmmmuwuau WALHIIANUAUANATBUTBIIE ]
AAs Ld? 1§y ﬂumﬂul,'ml.auaut.ﬂmwmmmmsawqﬂ wrgdelsfnuluniefoRduas
Tl 1y drfinrsananaunisme ¢, dmsuvasvaiidureavan fﬁuﬂuauﬂml,ammﬂma
dureINEUd ssiuimslvasglilituegfuiuiingatanindy Lmalv"uuaanuu'samumnmau
eld u.avimﬂml'dLmemmumnﬂiaummﬂmw nanfe Weondadauniy muduanasennd
favilAranas (*uuas"m'uamﬂmuwmwwmmaqmmnwmﬂwwa) fatunisluedsliifudaduile
Wisududumiansieneands wasdonduievaslinaindldennslinisivainisi deuulas
UINAY ﬁgqﬁmﬂsawsazﬁﬂﬁfnﬁﬁﬂmaLLazLﬁﬂﬁzy,m'Lun’lsmwguﬁu Fummiadondonldnd:
WUy Equal Percentage

Imaﬁ"ﬂﬂwwuiﬂwéqummu Equal Percentage(Exponential) 113147
Uszgnaldldiuanmnisaugueineg i udluuiensdnisléndamunuuuudug famnsaasi
Winavean1smuAuAle 1w 'Lunsmwaﬂnﬁaﬂusvwmamuﬂmanwmmlmﬂmmau nduddly
mamuﬂmaﬂwmvwluL‘duwuaumanmmlwmiﬂwﬂumwu wiieg19lsfny 11d9uuy Equal
Percentage sutlundafmnzaufuszuumumunnninidnuudug

aguldidrinuauiliugunsaldrunisiifinudrdyuin favdeldmudsae
NIEUIUNTTAINY ﬂﬁnmﬁagjt,aua uimdamvauardudalaenseiurednanaoaiaan sajunis
danndnruauuldeubimnzay Salawsnduetiwn
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3.2.2 msldenanvazvasgunsalliimunzauiumalulad WirelessHART
'Jﬁmﬂaanaﬂﬂmmwm aunaziinUsslovdgegadmivnisdunalulad
WirelessHART 1114 #g aﬂnimuummmmuaﬂnimmmﬂmaﬁamiﬂuma HART lUslamaauazidy
gunsalfiannaaiin Diagnostic sraqoanurlélmanysslomily

[ +HEmA- "?’\'":7\" 7
L] ] ]
_1/__\__6_ J
(] \ / ['

\ -0.EmA

20mA — ‘\

W I

Analog signal
R = Response
C

=Command

4ma —

1] T >

Time {seconds)

d ol ) al
AW 3.8 uansduaseunaeniudmyanaves HART

§ & g W w LY
n1sdeansuuy HART Wilnaea Ae TWslarsaiilidmivaunsalinan lneaiuisa

VuULAIeUIEendt 4~20 mA Tuguuuudsrwuuiinea Wslaneaassnwadyyiulia 4~20
mA mﬂ%’muﬂﬁﬁamiﬁﬁmaauwammwsﬁww{ﬁtﬁmm's'sumummagifﬁwmé’mmﬁm 4~20 mA
HART TUlnmea ﬁﬂ'liaiq’t’faua'iwa”Lﬁaﬂﬂmﬁnwmumqﬁﬁné nszuaunslunisleudadeya
lassaievesteya sUnuuteya uauanwmwuaqmm ‘itJLLUU?JaaafyzmmmLﬂu Sine wave fignu3y
Tifiaaud 1200 Hz was 2200 Hz LLavmmmﬂmaaamua wazdiannsaviiminsanerdygyradeya
sanlagluflnansznuredyyueunden
Uszlenlvasnsidenldaunsaiiifinisdaansuuu HART Tusinaea

» 14 Current Loop 4~20 mA s Tugaeunden

> HART WslnaeadeasuuuidneaaunsaldsiuiunisUssuanaly PLC

2/ s 0' : ﬂ' o Ly 44 ol 4
> liwdaaus ddiddnyffeanseldluaouiiidusunsels
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Haifunisvinaues HART dwavinliigunsal¥a fveuiwanisldauiindrenn
iy

WlevinnsAnsasgunsal ialuslanea HART Wslameatdudanateilldlunig
Usudamnsifinasuasianunsalia
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4.3 gunsalnisdeuazudnyeias WirelessHART filddmiunmageu
gunsaliildlumsveaeuilegiewin 6 ot

1. Calibration Multimeter Fluke Model 789 : ilufinasiivimmiiitlavadinuazunasinelu
wieaieiu luiitgvaaauldvimiiuvasins 4-20 mA Wiiugunsalndinauau

2. Air Regulator : iuthilunasireanlifugunsaindaniuau

3. 475 HART Filed Communicator : ﬁwﬁﬂﬁ&l‘swiW'Lﬁf’fr’fu'J'léﬁmﬂﬂ;ﬂﬁmamnﬁmﬁiaﬁamiﬁ'u
Aoumealel

4. Field Device : gunsalinuazaiunu 1y Mdanuns

5. WirelessHART Adapter : qun‘miﬁﬁmﬁﬁﬁa’aé’cgtgwl%’maTmaﬁmﬁ?ﬂﬁﬁuqﬂﬂ'mi il
q‘uﬂiﬂiﬁ’uﬁﬂMiﬂ%’U-&hé’ey,mmuuul%’mEJTG’]’

6. Gateway : qﬂnﬁfﬁﬁﬁwﬁnﬁﬁ’mnﬁﬂagamqf]mna;tJnicﬂi’mLLasm‘uqmmul%’mariaueiaﬁaaga
Inugldau

7. Host System : qﬂﬂiﬁiﬁﬁmﬁiaﬁu@'ﬁmu YU ABURIADS

vt

AW 4.1 uamqﬂnizﬁﬁlﬂumsmam
(n) Multimeter, (1) Air Regulator, (A) 475 HART Filed Communicator, (4) Field Device (11a73
AIuAY), (3) WirelessHART Adapter, () Gateway, (%) Host System (Raufiunes)

4.4 WswnsunmagauuasiAT1zy Diagnostic dwiugunsal
dve o v a & = . o ) ¢ &

lulassuiigdavildmaasuuariinsiz Diagnostic dmiugunsaindmunnlaslilusungy

AMS Device Manager Uay AMS ValveLink SNAP-ON @aiilulusunsudifindilunsdinanisveasy

- L3 & 2/ d 2 a & a v

uazdiasisilayvivasgunsaindintuau laedeyailaannismeaeunasiesziaisadualy

H ° & o | L = oa ] e

Usslenilumisinaununisdeutigegunsalianennsal ieuiudssussansamnisviaulidaa

wnsaukaziiafgsnwundy
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4.5 msmaaml.auqmﬁm Diagnostic dmiugunsal
4.5.1 Sumaunsinng
1. #® Calibration Multimeter Fluke Model 789 wmuaﬂmmmmmuw mﬂza
WirelessHART Adapter Lwa’il'lzﬂvﬂwmr’na’mwﬂu
2. #io Air Regulator 11U Positioner vasgunsalndiniun Lwamﬂanlwﬂmnaamumu
Tnadsrnaul3d 23 psig
3, uJaaur—uwtﬂamummimﬁauﬁwauaﬂnifﬁwém’mﬂu Wavedauitid el
Iﬂmﬂaﬂumw Calibration Multimeter tias9niimasAla gy 250 leviuag
mely fufufinefannsasienszua 4-20 mA lﬁimai}wmmauwuﬁnm"n'imaauwaq
aﬂnﬁmwmmmu \51989insEBunSE uawma’lm"saumuauLwamaamﬂaswum
miLﬂaaumaqaﬂﬂmmmmurﬂﬂma

o i ol a &
15799 4.4 LLammsLU‘mumaunivuaﬂumaimuﬁ
m'ﬂ.ﬂaaumaqaﬂnimWa".rm‘umi

AIYUAN Calibration | _Lﬂaiwummmé‘éuﬁ%m :
Mult:meter (mA) : 3 qunsaindmugy
q \ - 0
8 25
12 50
16 75
20 100

4. ve Gateway MuRauAunes (Host System) suane Land Link wagsaa1niside
noguUnial Gateway warneNRumes (Host System) Tnasiarler Network ID wag Join
Key wagunsal WirelessHART Adapter uaz Gateway lu AMS Device Manager il

wuwmileuiu Weligunsalisvunanuisadeansiuld daaznanluidadaly
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452 nﬁl.%amiassw.iwqﬂnscﬁﬁu Gateway iaz Host System
rewinsnegeuardesiinndendeguniaindiaiunuiifngs WirelessHART Adapter v
aunsodeanseiny Gateway uaw Host System 1§ Tnedarnlsr Network ID wag Join Key vesgunsni
WirelessHART Adapter uay Gateway lu AMS Device Manager Intliaunilounu

AT THUM (THOM Adagrer B3] LI @ =
Fle. . Acuont_rivp
e ¥
Gustod ot |
] &7 Join Device To Netirork - THUM =)
= Configure
| + Guded Setup f — - ot 1 & coonon
Manual Setvp I Join Dtz To Mabosic :Eﬂ:gww
. Hetwerk 10: 533
e 3 Aot rwew o kny
S © Reervnr pn kay

i i LR o | e ]

R S — e ]

ach

Al 4.2 uanavi Network ID ua Join Key v01gUnsal WirelessHART Adapter
uas GateWay TUsunsu AMS Device Manager

9l 4.2 Hunissern Network ID wag Join Key WauUnsal WirelessHART Adapter wag
GateWay Tiaunsaensadiule Tnowdrludaqlulusunsu AMS Device Manager 31n3U Network
ID A 9999 waz Join Key #a 00000000

4.5.3 n1svadaunazias1e Diagnostic dmivgunsal
Tumsnageuuaziiasiei Diagnostic dmugunsaindmunuldutiinmvadeuuaiinse
ooy 2 guuuu fail
1. yaurfigunsalindainen (in Service)
2. vnuzfigunsaingAn 15 (Out of Service)

n1snaseuYMzigUnsalitdainau
VNNIMAABULALAATIE Diagnostic veriamuau Taaldlusunsu AMS Device Manager
uaz AMS Valvelink SNAP-ON Tnsamnsanndauraiziinszuiunisviinuey ensdaing 5ias1e
Yaymuazdsyaniamussndimunluraeiy
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FunauMIuAdaULATIATIZH Diagnostic anuzaunInindaaIuauiiasiney
1. \dan Diagnostic fifeen1s9e gvadeuaUNIalaIAIuAY 1du Supply Pressure Test
2. faAsveznailunsagey ‘mﬂﬂsmaaumﬂaadmmﬂmammaauhuuumamaa (Con-
tinuous) Tﬂamﬂﬂmwwu'l Diagnostic Test ifasn1sasnadaululusunsy AMS ValveLink
SNAP-ON an il 4.3

B3 ViheLin Sotuware - Supply Presauve Dngnois - GREIACHS 5 L1 il
Tag Mesodk lrtnumentSeup Cofbration Ogrostcs Sper Sneet ook Customios ValveLink  Help
084N RB/RFIAPG 7 HY
gax;u‘l‘.:ﬁh:;:s;wmm;mus - =
= g8 AME PlactServer: THRVGE-LIM4SX ot | Cortiguation | G Optrs | G | Everd Log | Dt Fuet | Metes |
& oy Virdess Hetwork Cabokon Vesides
o g 11821
- Igh Whow
o] RABAEB4F 05 LTS E
QF wevamyon 1 T
1 SuphPoae
L o)
Callction inferval 5 mac
Scan T
# Cortinns
misdts 1S mh
|
, . | SwDiguc | e s [ C Oowlag | [} t |
wem ® QP e R B

AN 4.3 wamsvi1 Supply Pressure Test ¥a<lUsunTd AMS Valvelink SNAP-ON

AW 4.3 wanauiih Supply Pressure Test waelUsunsa AMS ValveLink SNAP-ON Tnsuans
Fuusawdwusilfluntsaaeuseniefidudnsindsuiivesndandely (Travel Set Point
(%)) Aunlafidusinaiadouiivesndauiasa (Travel (%)) wasiesidudnisdieay (Supply Pressure
(%)) Collection Interval 250 msec \uAnawizilsunsummunuils wme{aulummsnmwumu
Laq‘imwwmaaummiammiumna'flun'ﬁwmaau“lﬂ Tnedardl Scan Time Ssamnsodsruuunagoy
mamawsamwumva nansvadeuiaiusavinle mﬂmwmmaau’tmmﬂwlawmwmaamwuma
L‘LJEN {(Continuous) Luaqmnwwmaaumaamimiwmaauuuumamaemamwamsmaamﬂuiuaunm
saLilo

3. WedAammedeuiataudn NAYL | D iaSunisveday

4, L:JaIﬂsLLﬂ'sumemuavwmmaﬂsﬂwﬂﬂngwm wmaau‘lﬂmmswwaau’lmmﬂaau
LUa'iwufﬂn"lst.ﬁaauwuarm'm‘[maLﬂaEsunivu,awma’twﬂuaﬂnimmmmmmmummw 6.4 faus
0%, 25%, 50%, 75%, 100% wag 100%, 75%, 50%, 25%, 0% n9 10 Jui gldannii 4.4
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AWl 4.4 fragans Supply Pressure Test

AT 4.4 nsluansruduTugsEuing Travel Set Point(%), Travel(%), Supply Pressure
(%) Wsufuan Q’wmaauvhmiujﬁauLﬂa%L%uﬁnmﬂﬁ'auﬁmau'némﬁaLm' 0%, 25%, 50%, 75%,
100% waz 100%, 75%, 50%, 25%, 0% %N 10 Ui danansavl Travel Set Point(%), Travel(%)
fuLaan (Time(min:sec)) %::Lﬁu’j'lL%’Ju'??uﬂ’uimLi‘iaamnw:m@aaaLUﬁaul.ﬂaﬂ%uﬁmmﬁauﬁwaqqﬂn*m’i
NAIAIUAN
5. Ansminsmuagaunantivedoy
Mgunsalviamundasuandoysanwal @
dhgunsalifimruiiaundnlifiouss Sseaunsodiuruselulfasuansdysnvel o
drgunsaltinruiiaunAiseussuliannsaiidunuselulfusuanidadnual X

) ' = . . o w o v a
Arsg19tUgymninulunisly Diagnostic Test vaizgunsalndanIuquAtditey (19811910
AN TUBGNER)

ot 1 ] a ! . -

MIBYNN 1 NT8UUNTLAAAIUN (Process Oscillating)

ey : nszvIunIEfAanIsunImAIInEuRuiLY

< v s« = a
snunUululd : guasainamuauiiusadeavuinniauly
nanagauitld : Fiction Test
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AW 4.5 waneradeaniulnfvesgunsaindnuaunounislden uainedsurou
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faaeheil 2 gunsaindnuAnnts

Uayw1 : gunsahndrmunuiAnns$il Actuator

amaAdululd : 1. Jeulnszuiunswdsuly @rsnislvanioardulisngadunining)
2. Actuator iAnn1s¥aifesgunsaineludems

nsnagaufild : Air Mass Flow Test

(D Ax Mass Flow

() No Active Aleits Detected
(3 Data Collection Started
(€] High 41 Mass Flow

< v .
AN 4.7 Uaasnuixanisnagdau Air Mass Flow

inmmeapulEnszuun1suuuUn® (Normal Condition) 91nran sAaeuNUIEn1Tle
U'%mmauﬁqq%unéwﬂ'"ﬁJnr?\‘ﬁ'aa‘{al,ﬁuaa'wqﬁﬁ'uei’wﬁ’q;%ﬁmmé’al,ﬁau'lﬁwﬁ'mﬁwamiwmaauﬁ’amwﬁ
4.7 auvainen O-ring Tu Actuator nvaidesanliuarudeudaiiownanmstilwavedleth

ndedrmuiinsariias Diagnostic Test lidudndudesditoyantsmagougunsal
NdIMUANABUNITIEII Lﬁaﬂmw?amﬁauﬁ'u%’ayjamimaaUqﬂnmh"léaﬂ:mﬂmé’qms‘[ﬂ’fa’m
wialflunmslineiuasasulymilinu

n37W Diagnostic Test wauzgUnsaindaniuauianiuildannimagaudeauies
PD One Bottom
PD One Bottom lusdeiildlun1svnday Diagnostic naneimauiulumdnie wy
Supply Pressure Test, Travel Deviation, I/P and Relay Integrity, Air Mass Flow, Valve Friction
usazn15MAABY Diagnostic aunsansavdulywilasl
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Performance Dlagnostsc Test

ms'mn 4.5 m‘iwmaa‘u Diagnostic ‘!ﬂEl’lilﬁE}VIGIE'[E}‘lJlﬂWi‘auﬂU'LUH'?EN PD One Bottom

Detected Problem

SUppLy Pressure

azmma‘tmwmwa

Travel Deviation

nsdauiieulys

I/P and Relay Integrity

o v o4 o '
aufawliasesilobiavein

Air Mass Flow

w o '
nsilvavesanil Actuator w3evie

Valve Friction

NAgAAUNTORR

18R¥84 PD One Bottom Apaunsanaaau Diagnostic wanesmdouuluddafion Faay
asannsasldau LLas“&aanwél'm’;aw'Luﬂscﬁﬁé't'&’mua’faaﬂﬁﬁwmaau Diagnostic #anadaniauiu
Tunanfaaiu
Profile
Profile uideitlilunsvereuiifuaseuannsadonsaulsiidemsmaaoumuduiug
%] L‘E"Lt mmﬁuﬁ’uéiijwLUa‘i‘L‘ﬁucﬁmsLﬂa‘auﬁwaqﬂé?ﬁﬁgﬂi’ (Travel Set Point (%)) fuwesigus
nsAdeuivesdIuriase (Travel (%)) LLauL‘LJa'swumazymwm’iumsaﬂmwawumaau (Drive Signal
(%)) 1Tusy muumummawau‘lunmnmaaumnmﬂmwmaauuuuauq

Supply Pressure Test
Supply Pressure Test '[{r'[umiwmaauawme’[mnuaﬂn’imwmﬂwﬂuLwa'l-i'j'lum'imimu
nsdatinndriiviunaniismenasluduindeundvioll Ima’i‘ﬁmwauwuﬁiumwLﬂaswummi
Lﬂaauwmma’mmh (Travel Set Point (%)) fulUasifusnsindauiiveandiuriass (Travel (%))
waztadidudnistneay (Supply Pressure (9)) Lilgufuian (Time (min:sec)) fanwii 4.8

11

- : oo

1wy

L

olx =

Tt Bor P1Ew), Ty

Eupphy (pa)

L g
[T [

Time ren s

800.1%

¢
Al 4.8 namuansruduRLSsTwing Travel Set Point (%), Travel (%)

uag Supply Pressure (psi) gufuan (Time (min:sec))
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Travel Deviation

Travel Deviation llunisvadeunisdeuiisugunsalndiniupuinivssansnmmielal
k73 @ W & U 4 A |=i AS v " o £
lnglduduiusseuinadefidudinisindeunivasndniaald (Travel Set Point (%)) fullasidud
o o v a ' a W ¢
N15IAABUTNYB91E WY 34 (Travel (%)) wasAuunnANgaunideliing) (Port A waz Port B

(psi)) WigufuLIa (Time(min:sec)) fanwii 4.9
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| s
FHE]] cardr

Por A - Part D Presaute (pai

A

cl a [V 1 - 1
NN 4.9 nLEnInNUFURUTIENIN Travel Set Point(%), Travel(%) wasAnuLanmA19Ya9ay
o w X Y] . i
U1 Port A wae Port B (psi) lleunuaa(Time(min:sed))

I/P and Relay Integrity

I/P and Relay Integrity l¥dmiuntsmaasuauinideanusnuzvuandeniol

' '
e

YIAIGAN

oda ar = ] a o (3 3 L o g '
Usnnaaunnuaulinanelssaninmnisvinnuresgunsalnginivy nsasldanuduiussening

@ ¢

< o d Oy N ) ¢ < o v a
Wesidudnsimdeunvasnalnnsly (Travel Set Point (%)) NuasiuAnIsIAdouNURIIa LTSS
” Y 8w ¢ W = . N Y "
(Travel (%)) waziesidundyaialunisdslindiduintou Orive Signal (%) Wsuiuial (Time

(min:sec)) éfamwﬁ' 4.10
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v et d 1 =3 ulj ol d  w o & o [}
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Valve Friction
5 s 20 ) a o a & =

Valve Friction ‘[vumwmm':wﬂaauLa‘maaﬂmulumwumaamwm NTVNAADULLIILELG
mu’lumwumaaumanﬂmsawammamemﬂ Luaamnavuauanmmsmauauawaammmmm
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Y98Nl Port A uay Port B (psi) Werunua(Time(min:sec))

asuniinmday Diagnostic Test mmvaUnim'na';muaumadmmu mmmlummia
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Uaueilusuniy AMS Device Manager wag AMS Valvelink SNAP-ON filsrtuaglsthamindu
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Wudigriumsvnaeurusgunsainamuaniahay Mmeseuusiigunsainganis
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fregdailymitnulunisld Diagnostic Test aauzgunsaindrnIugamyantaTy
@ndwanenaIsveuan)
fae1e gunsaindmuAuiivieusgnand
nanageudild ; nsimuamseaImsagsuLuvsaHladiiiaiisuifisutuiiugu
- Step Response Test 9 points (0,25, 50 75, 100, 75, 50, 25, 0)
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AW 4.13 nsludnINanIsAdeU Step Response Test 9 points
(0,25, 50 75, 100, 75, 50, 25, 0)
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mwuﬁ':u (Base Line) mwm 4.13 %W'UTIL&UELLﬂGF]Elﬂ‘i’}WmiLﬂaEluMWUﬁ’lu EudinGuAensvinis
maau:,Lm-maqmlnﬁeuwmﬂwﬂu mummmﬂmanuuaammaawluuuammy

N3 Diagnostic Test auzgUnsalnndaniuauvgavinauilldainnismagaudaeaues
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Smart Wireless THUM Adapter

Smart Wireless THUM Adapter

Device specifications
a Approvals: FM, CSA, ATEX, IECEx

» Input: Bther 2-, 3, ce 4-aire HART & 0 device

» SnartPowes™ Power scnvenging technedogy (ne battery

required)

» Minirum lead en loop 250 Ofrns

Enable enhanced valve capabilities

a Oniine, inzervice valee testing theeugh AMS™ Vabvelink
SNAP-ON™ Agplication

= Moritoe alerts such as traeel deviation with AMS Device
Manager, supoly peessure, ard electronics health

= Trend actual vahe pesition

Gain access to advanced instrument diagnostics
= Romemount ™ 30515withAdvanced Process Diagnostics

» Micro Meoticn™ Coriclis Meter Verfication with aptional AMS
Meter Venfization SNAR-ON

a Romemourt Kadar Echo Curve

= Rosemount Magretic Flow Meter Verificstion with AMS

Dece Manager
Efficiently gather data from multivariable devices

= Rogemcont 30615 MultiVasable ™ Transmitter and
Rezemount 3095 Mass Flow Trarcmitters

= Apgemount 3300 and 5300 Radar Lewed Trarmsmitters
= Mige Maticn Corobs Meters

a fozemount TankRadar ™ Rex and Tanadadar Fro

= Resemount Magnetic Flowsneter

a Rememount MudtiVariskie Veetex Flowrmetor

Make any HART device wireless access new
measurement information

= Level

= Lgud and Gas Aralytical

a Presare

= Terortatur

Remotely manage devices and monitor health
with AMS Device Manager

» Reduce troubleshocting time

= Asfound, as left dota

= Calipration tracking
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Smart Wireless THUMAdapter

August 2016

Specifications

Functional specifications

Input

Ay 2-, 3, on 4-mire HART powered device
Output

HC 62591 (WirdessHART)

Humidity limits

0~ 100% relstive burnicity

Update rate
User selectable, esghit seconds to 60 min.

Physical specifications
Material selection

Emerson Process Managernent prowides s waristy of Rozemount
product with various product optices and configurations
nduding materials of construction that can be mpected to
pericemwel in 3wide range of applications. The Resemount
product information presented = intended as 3 guide for the
purchaser to make an appropriate selectian for the application
it is the purchaser’s sole responsibality to moke a careful anclysis
of ol process paramisters (auch as all chemecal components,
temperature, pressare, flow rate, sbrasaves, contaminems, etc |,
when specifying product, materizis, opticns snd components
for the particuiar application. imersan Frooess Management is
Nt in a pasition to evaluate or gusrantes the cormpatibility of
the process fluid or other process pararneters with the product,
options, configuration of materials of corstruction selected.
Electrical connections

The THUM Adapter is canrected inta 2 powered 4-20 mA lacp,
powening itsell by scvenging power. The THUM Adsoter causes
avaltags drop across the loop. The drop s Insar fram 225V at
35 mAta 1.2V at 25 mA, but does nat efisct the 4-20mA
signal e the loop. Under fault conditions, the macrnum voltage
dropu25V.

Power supply
Mirirmurn loed on loop 250 Ofme

Tomaintsn normal coerating functices of the subdeice, the
power in the loop must hawe t lisest 2 2 5V margin at 2 25012
load.

Lirnit poswer supphy to (L5 Amgs mscmurm.
Limit power supply to 55 Vde mavirmum.
Field Communicator connections
Utizewired device HART conmecticas
Materials of construction
Endosure

Housing option [ - Low-copper alurrerum
Houming opticn E - 316 85T

Fart - Folyurcthane

M2 conduit adapter - 55T

M2 conduit adapter O-ning - Bura-N

Antenna

Prbybutadine terephthalate (PET)/Poly carbonate (AC)
ntegrated cmni directional antenna

Weight

THUM Adapter oriy AL - 065 B {0.29 kg)

THUMAdapter oriy ST+ 1.1 16005 k)

AL THUM Adapter with AL remote kit - 3.21b [1.45 k)

55T THUM Adspterwith SST remote kit - 5.8 (2.65 kg)

AL THUM Adaptes with M20 canduit adapter - L85 Ik (038 kg)
S5T THUM Adapterwith M20 coniut adagtter - 1,310 (0,59 kg)
Endlosure ratings

Heusing opticn code 1) and remiate moent ks are encosurs
Type DX and IPSS.

Mounting

The THUM Adapter may be attached directly to the conduit of
aty 2- o d-wire HART dewice oe mounted remiotedy by using
remnote mount kit.
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Rosemount 30515 Series

November 2016

4-20 mA HART

Zero and span adjustment

Zero and spanvalues can be set anywhere within the range.
Span must be greater thanor equal to the minimum span.

Output
The 2-wire 4-20 mA s user-selectable for linear or square root

output. Digital process vanable superimposed on 4-20 mA signal
15 available to any host that conforms to the HART protocod.

Power supply

Extesnal power supply required,
® Rosemount 30515 and 30515F_D:
10.5 to 42.4 Vde with no load

» Rosernount 30515 and 3051 5F_Dwith Advanced HART
Diagnostics Suite: 12 to 42.4 Vdc with no load

= Rosemount 30515MV and 30515F_1-7:
12 to 42 4V dc with no load

= Rosemount 30515 ERS System
16.0 to 42.4 Vde with no load
Load limitations

Maximum loop resistance is determined by the voltage level of the
external power supply, as described by:
Fﬁure 1. Rosemount iﬁlgmmlﬂf_ﬁ
MMM LO0p RESISLINCE - 43.5 3 (Powar Supply Vaitage - 10.5)
1387

1000 ~

Load {Obems )

500~

a T T

20 2
Voltage (Vde}
The Fleld Communicatos requiras a minimum 00p resistance of 250 0
for communication

105
424

Figure 2. Rosemount 30515MV and 30515F_1-7, 30515
and 30515F_D with HART Diagnostics (option
code DA2)

M MM Loop Resistance = 43.5 3 (Power Supply Voltage - 12.0)

1322

g
=
1

500~

Load {Chms )

operss
Hegion
1 1
n 30 &
Voltage Vi) :
The Fieid Communicatoe requires 3 minimum 0o0p resistance of 250 0
for communication.

Figure 3. Rosemount 30515 ERS System
i supphyvoitage = 1674 Vac
Max fmum Loop Resistance - 277 3 (Power SupplyVorage - 16.0)

i supplyvoiage» 1674 Voc:
Maximum Loop Resistance - 43.5 3 {Powar Supply Voitage - 12.0)

0

12.0

1322
E
=
E
§ 2064 Opersting
oL :
L
16 16.74 424
Voltage (Vdc)

The Fleid Communicatoe regulres 2 mintmum Yoop resistance of 250 0
for communiication.

Selectable HART revisions (option code HR7)

The 2-wire 4-20mA s user-selectable for inear or square root
output. Digital process variable superimposed on 4-20 mA signal is
available to any host that conforms to HART protocal. The
Rosemount 3051 Swith Advanced HART Diagnostics (DA 2} comes
with Selectable HART revisions. Digital communications based on
HART Revision 7 (with option code HR7 sekected) or Revision 5
{default) protocol can be selected. The HART revision can be
switched in the field using any HART-based configuration. See the
Rosemount 3051 S Beferonca Manual for instructions on how to
switch HART revision.
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Introduction and Specifications

-

Figure 1-2 Rotary Contol Vaive ath
FELDVUE DVCSO20 Digta! Vave Controvier

Note

plbs e i 2 s O
in this are for
instrument level HC, AD, P, and ODV,
fimware 7 and above. Refer to the AC
menu tree at the beginning of this
manual for AC menu sequences.

These menu sequences are also
applicable to the 375 Field
Commaunicator.

Description

DVCE000 digtal vaive controliers (figures [i-1]and [I-2)
are communicatng, microprocessor-basad
current-to-pneumatc instruments. In addition to the
normal function of converting an input current signal to
a pneumatic output pressure, the DVCE00Q digital
vaive controlier, using the HART> conmm’cﬂagms
protocol, gives easy access to information critcal to
process operation. Yg_.lac;:'l gain nformation from the
ncipal component process, the control vave
px‘t;elf. sing the Field Communicator at the valve, or at
a field junction box, or by using a personal computer
or operator's console within the control room.
Using a al and Valvelink sofware or
AMS W&Mnmce Manager, or a Field
Communicator, you can perform several operations

with the DVCB00) digital valve contrdller. You can
obtain general i ion conoceming software
revision level, messages, tag. descriptor, and date.
ggmﬁcmmismalﬁemaidyoqm
leshooting. Input and output configuration
parameters can be set, and the digtal valve controlber
can be cafbrated. Refer to table detai's on the
capabiites of each diagnostic tier.
Using the HART protecol, information from the field
canbe n ed into control systems or be receved
on a single loop basis

DVCE000 cigital valve controllers are designed to
directly replace standard pneumatic and
electro-pneumatic valve mounted positioners.

Specifications

Refer to table for specifications.
Incorrect ation of a

positioning instrument could result in
the malfunction of the L
property damage or personal injury.

Specificatons for DVCEI00 digtal valve controliers
are shown in table [1-2] Specications for the Field
Communicator can be found in the product manuai for
the Fieid Communicator.

Related Documents

Qther documents containing information related to
DVC3000 digital valve contrallers include

& Buletn £2.1:DVCA000—Fisher FIELOVUE
DVCi3000 Digta! Valve Controllers (D102758X012)

o Buletn £2.1 DVCA000(S 1}—Fsher FIELDVUE
DVCE000 Digtal Valve Controlier Dimensions
(D103208X012)

@ Fisher FIELDVUE OVICS000 Digtal Valve
Controlizrs Quick Start Guide (D102762X012)

Seprembder 2013
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DVC6000 Digital Valve Controllers

o FIELDVUE Digtal Valve Contraller Sglit
Ranging - Supplement to HART Communicating
Fishesr FIELCVUE Digital Vaive Controfier Instruction
Manuais (D1032 12)

e Using FIELDVUE Instruments with the Smart
HART Loop Interface and Monitor (HIM) -
Suppi to HART Communicating Fisher
FIELDVUE Instrument Instruction Maruals
{D10B263XD12)

® Using FIELDVUE Instruments with the Smart
;Weless UM~ Adapter and a HART Interface
Aocule (HIM) — Supplement to HART Communicats
Fisher FIELDVUE instrument Instruction Manuals i

* Audo Moniter for HART Communications -
Supplerment to HART Communicating Fisher
FIELDVUE Instrument Instruction Manuals
{D10G285X012)

* HART Fieki Device
to Fisher FIELDVUE DV
Instructon Manual (D103648X01

o Using the HART Tr-Loop™ HART -to-Analog
Signal Conventer with FIELDVUE Digital Valve
Controllers - Su to HART Communicating
Fisher FIELD' Instrument Instructon Manuals
(D103267XD12)

on - Supplement
'naIV;vug%a'm'der

e Hot Swap Procedure - ement to HART
Communicating Fisher Fl DVC5000
(Cbsolete Product) and DVCB000 Digial Valve
Controllers Instruction Manuals (D103264X012)

* Implementation of Lock-in-Last 3 -
Supplement to Fisher FIELDVUE DVCB000 and
DVCB200 Digttal Valve Controllers Instruction Manual
(D103281X012)

o Fisher HF340 Fiter Instruction Manual
(D102796X012)

o Vavel ink software help or cocumentation

* Field Communicator User's Manual

All documents are availatle from your Emerson
Process M t sales office. Also visit our
website at www FIELDVUE .com.

Educational Services

For informaten on available courses for DVC600
digtal valve controllers, as well 3s a vansty of other
products, contact:

Emerson Process Management
Educational Services, stration
P.O. Box 180; 301 5. 1st Ave.
Marshaltown, LA 50158-2823
Phone: 800-323-8158 or

Phone: 841-754-3771

FAX: B41-754-3431

e-mai: educatonfiemerson com

1-4
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Introduction and Specifications

Taie ¢

-2. Specocations

Available Configurations

DVCB010: Siicing-stem appications

DVC6020: and long-stroke slidi

W!ican‘ons [over 102 mm (4 inch) tra
C6030: Quarter-tum rotary applicatons

Remote-Mounted Instrument(1!
DVC6005: Base unt for 2 inch ppestand or wall

DvCeot g: Feedback unit for slidng-stem

ications
@"ceozs: Feedback unt for rotary or long-stroke
shding-stem applications
DVCB0335: Feedback unt for quarter-lum rotary
applications

DVCB000 digtal valve controliers can be mounted
on Fisher and other manufacturers rotary and
sliding-stern actuators.

Input Signal
Point-to-Point:
Analog Signal: 4-20 mA DC, nominal

Minimum Voitage Available at instrument temminais

must be 10.5 volts DC for analog contral, 11 voits
DC for HART communication

Ainimum Control Curent- 4 0 mA

g%m Current w'o Acroprocessor Restart:

Maximum: 10 bar {145 psig) o maxmum pressure
rating of the actuator, whichever is lower

Medium: Air or Natural Gas

Air: Supply pressure must be dean, dry air that
mests the requirements of [SA Standard 7.0.01.

MNatural Gas: Natural gas must be cizan, dry.
al-free, and noncorrosive. HaS content shouid not
exceed 20 ppm.

A maximum 40 micrometer partice sze in the air
system is acceptable. Further filtration down to §
micrometer particie size is recommeanded. Lubricant
content is not to exceed 1 ppm weight (ww) or
voiume {v/v) basis. Condensaten in the ar supply
should be minmaed

Steady-State Air Consumptiont®N4

Standard Relay:
At 1.4 bar {20 psig) fy pressure: Less than 0 38
normal mihr {’1& sch

At 5.5 bar {80 psil
normal mzﬁw {48'sch
Low Bleed Relay:
At 1.4 bar (20 psi sq:r}y ressure: Average value
0.05% nomal x&n’:ﬁ)r 2. soanj- Bl

At 5.5 bar (80 psig) supply pressure: Average value
0.154 nomal m?hr (6.9 schh)

pressure: Less than 1.3

Maximum Voitage: 30 voits DC Maximum Output Capacity!®
Overcurent Profection: [nput circuitry Imits cumment At 1.4 bar (20 psig) supply pressure: 10.0 normal
to prevent intemnal camage. mirr (375 seh)
Reverse iy Protaction: No damage occurs At 5.5 bar (80 psig) supply pressure: 205 normal
mreﬁrsd loop current. m?nr (1100 scth)
m}rm Power: 11-30 volts DC at approxmately | independent Linearity'®
Reverse Polarity Protection No damage occurs 00.50% of output span
from reversal of locp current |
X | Electromagnetic Compatibility
ety Sigat _ | Meets EN 812051 (Frst Edition)
Mﬁnunmos:yﬂasmmlmdbymeadm. upte Immuni al locatens per Table 2 of the
| supply pressure. EN 81326-1 standard. Performance is shown
Minimum Span: 0.4 bar (& gig} y n table A
Maximum Span: 8.5 bar {140 psig) Emissons—Class A
Action: Double, Sngle drect, and Sngle reverse ISM equipment rating: Group 1, Class A
ightning and Protection—The degree of
Supply Pressure® WW"QW to !g;’:ﬁ is specfied 35 Swgewlnwniry
Recommended: 0.3 bar (5 psi) higher than n table For acditonal surge protecton
MaxXimum 3cTuor requinsmeEnts, up to maximum commercally avalable transient protection devices
supply pressure can be used.

R BV
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Specifications

Functional specifications

Input power
10.5-30VDC
Current draw

Fee norrPOE enabled Gateways, the operation current draw iz
bxed on 3.6Watts aversge power consumraban.

Mementarny startup Currert Deaw up to twice Operating Current
Draw.

Power and Ethernet
PSE mode

Sv - 57 %0C Dutput Sper IEEE 802 3:2-2009)
25.5W meamoemn

Radio frequency power output from antenna

Mavirmurn of 104 (10 dBirn) EIRP
Madmum ef 20 eV (16 ¢Brn) EIRP fee WNZ High Cain optice

Environmental

Operating Temperature Range
-40tn 158 F (40 ta 70 °C)
Operating Humidity Range
10-90% rdative bumedity

EMC performance
Coenpliezwith ENG1326-1:2006.
Antenna options

integrated Omnidirecticnal Artenra
Opticed remote mount Omnt-drecticns! Antenna

Physical specifications
Material selection

Emersca peonides avariety of Rozemourt prodisct with various
product cpticrs and canfiguraticns including raterisls of
astructicn that can be expectsd 1o performwell in awide
range of spplications. The Rocerneent peeduct infoematica
presented iz intended as 3 guide foe the purchaser to micke an
Dpfopeiate selection for the application. b is the purchaser’s
scle rezponsibedity to moke a carcful anciysis of 9l process
parameters (such 25 o chernical coenponerts, temperature,
peessure, flow rate, sbrasiees, contaminants, ete ), when
specitying product, matenals, opticns and comeonents foe the
partcudar application. Emarson Process Management isnctina
pomtion to evaluate of quarantee the compatbiity of the
process fluid of cther process paramet erswith the product,
opticrs, coefiguraticn ce materals of corstruction selected.

Weight

101k {4 54 kg)

Material of construction
Housing

Leracepper abuménurm, NEMA £
Paint

Pobyurethane

Cover gasket

Siicone Rubber

Anterna

Integrated Antemna: PETJPC
Remate Antenna: Fiber Class
Certifications

Cas: | Dwision 2 (US)
Equisslent Warldaide
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Communication specifications
Isolated RS485

2wite communication link for Modbus RTU muhi drop
connecticas

Baud rate: 57600, 38400, 19200, or $600

Protocol: Modous RTU

Wrrirg: Smgle twisted shicdded pair, 18 WG, Wiking distance up
o 4,0001t. (1,524 m)

Ethernet

10 100baze-TX thernet communication port

Protocedz: EtherNey IP Modbus TCP, OPC, FART-IP, HTTPS (fce
Web Irterlace)

Wring: CotSE shielded cable Winng dutance 31281 {100m)

Modbus

Supports Mocbus RTU and Madbus TCP with 37-bit flecting
peint values, ntegers, ard waled integers.
Modbus Registers are user<pecfind,

OPC
OPC seewer suppeets OPC DAV, v3
EtherNet[IP

Supports EtherNet fIP protocalwith 32 bet Floating Point vakues
and Integers

EsherMetIPA czernbly Input-Output instances are uzer
ceerfigurabie,

EtherNet) I¥ specifications sre managed and distnbuted by
COVA.

Self-organizing network specifications
Protocol

EC 62591 (WirdexsHART), 2 4 - 7 5 GHe DSSS

Maximum network size

100wireless devices @ 8 sec o higher.

SO wireles devices @ 4 5o

25 wirekess denices & 2 s,

12 wireless desices @ 1 20c.

Supported device update rates

1,2,4, 8,16, 32 seacnds or 1 - 60 minutes

Network sizeflatency

100 Demice=: less then 10 zec.
50 Devices: lezs than 5 sec.

Data reliability
w003,
PoE

Supports [EEE $02.11 Pof &5 3P0 or a PSE an aither Poet; jumper
selectable. P52 ratings: IEEE 802.1 Vaf foe 12V input amd EE
202.1Yat for 24VDCinput

System security specifications

Ethernet

Seaure Sockets Lager (5301 enabled (defauit) TCR P
emImuracaticns

Smart Wireless Gateway Access

Role-based Access Contral (REAL) nduding Admenéstrator,
Maintenance, Cperatar, and Exnoutve. Administrator hes
wenplete cortred of the gatoway and cornecticns o heat
gy sterns and the sef-cegarizing netwerk.

Self-organizing network

ALS- 178 Encrypted WrdasHART, including indnidus sessicn
bz Drag and drop deviee prontsicrang, including unigue join
beeys and white lizting,.

Internal firewall

User Canfigurabie TCP ports for oaxmmunicaticas pratoceds,
nduding Enable/ Dissbie and wzer spedfied port rumbess.
Inspects both ncoming and oulgoing packets.

Third party certification
Wurkdtexh Achilles Lewel | certified for network resiiency.

Natona Institute of Standards and Technciogy (NISTY
Addvanced Encryplicn Standard (AES) Algeeithm conforming to
Federal Indormation Processing Sandard Publication 197
(FIPS-197)
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Specifications

Functional specifications
Input power

10.5-30VDC

Current draw

For non-POE enabled Cateways, the operation current draw is
based on 3.6 Watts average power consamplion.

Momentary startup Current Draw up to twice Operating Current
Draw.

/

.

- ot n‘hﬂllk‘l_\
o eghon
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Voltage (VX )

s
R

Cormr timA
/
]

=
m—t - -

Power and Ethernet
PSE mode

50v - 57 vDC Output 9per IEEE 802, 3a1-2009)
25.5 W maximum

Radlo frequency power output from antenna

Maxamum of 10 mW (10 dBm) EIRP
Maximum ot 40 mW [16 dBm) FIRP for WN2 High Gain pption

Environmental

Operating Temperature Range
40 ta 158 'F{-40ta70°C}
Operating Humidity Range
10-90% refatve hurmidity

EMC performance
Complies with EN61326-1:2006
Antenna options

Integrated Omni-directional Antenna
Optional remote mount Omni-directional Antenna

Physical specifications
Material selection

Emerson provides a variety of Rosemount product with varicus
product options and configurations including materials of
construction that car be expected to perform well in a wide
range of applications. The Rosemount product information
presented is intended as a guide for the purchaser to make an
appropriate selection for the application. It is the purchaser's
sale responsibiity to make a careful analysis of all process
parameters (such as all chemical components, temperature,
pressure, flow rate, abrasives, contaminants, etc.), when
specifying product, materials, options and components for the
particular application. Emerson Process Management is not ina
position to evaluate or guarantee the compatibility of the
process fluid or other process parameters with the product,
options, configuration or materials of construction selected.

Weight

101b(4.54 kg)

Material of construction
Housing

Low-copper aluminum, NEMA 4X
Palnt

Polyurethane

Cover gasket

Silicone Rubber

Antenna

Integrated Antenna: PET/PC
Remote Antenna: Fiber Glass
Certifications

Class | Division 2 (U.S.)

Equivalent Worldwide
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Product Certifications

Rev 1.1

European Directive Information

A copy of the EC Declaration of Conformity can be found at the
end of the Quick Start Guide. The most recent revision of the EC
Declaration of Conformity can be found at
www.rosemount.com.

Telecommunication Compliance

All wireless devices require certification to ensure that they
adhere to regulations regarding the use of the RF spectrum,
Nearly every country requires this type of product certification.

Emerson is working with governmental agencies around the
world to supply fully compliant products and remove the risk of
violating country directives or laws governing wireless device
usage.

FCCandIC

This device complies with Part 15 of the FCC Rules. Operation is
subject to the following conditions: This device may not cause
harmful interference. This device must accept any interference
received, including interference that may cause undesired
operation. This device must be installed to ensure a minimum
antenna separation distance of 20 cm from all persons.

Ordinary Location Certification

As standard, the transmitter has been examined and tested to
determine that the design meets the basic electrical,
mechanical, and fire protection requirements by a nationally
recognized test laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration {OSHA).

Installing Equipment in North America

The US National Electrical Code (NEC) and the Canadian
Electrical Code (CEC) permit the use of Division marked
equipment inZones and Zone marked equipment in Divisions.
The markings must be suitable for the area classification, gas,
and temperature class. This information is clearly defined in the
respective codes.

USA

N5 U.5.A. Division 2

Certificate: CSA 70010780

Standards: FM Class 3600 - 2011, FM Class 3611 - 2004,
FM Class 3616- 2011, UL 50- 11 Ed,
ANSI/ISA 61010-1-2012

Markings: NICL1,DNV 2,GPA,B,C,DT4;
Suitable for usein CLIL, M, DV 2, GPF, G T4;
T4(-40°C<T,<+60°C);
Nonincendive outputs to remote antenna
when connected per Rosemount drawing
01420-1011; Type ax

special Condition for Safe Use:

1. Explosion Hazard. Do not disconnect equipment when a
flammable or combustible atmasphere is present.

Canada

N6 Canada Division 2

Certificate: CSA 70010780

Standards: CAN/CSA C22.2 No. 0-M91 (R2001),
CAN/CSA Std C22.2 No, 94-M91 (R2001),
CSA Std C22.2 No. 142-M1987,
CSA Std C22.2 No. 213-M1987,
CSAC22.2 No.61010-1- 2012

Markings: Suitable for Class 1, Division 2, Groups A, 8, C,
and D, T4; when connected per Rosemount
drawing 01420-1011; Type 4%

Spectal Condition for Safe Use:

. Explosion Hazard. Do not disconnect equipment when a
flammable or combustible atmosphere is present.

Europe

N1 ATEX Typen
Certificate: Baseefa07ATEX0056X
Standards: EN 60079-0: 2012, EN 60079-15: 2010
Markings: @ 11 3 G ExnA lIC T4 Ge,
T4(-40°C < T, < +65°C), Viyax - 28 Vdc

Special Conditions for Safe Use (X):

1. The equipment is not capable of withstanding the 500V
insulation test required by clause 6.5.1 of EN
60079-15:2010. This must be taken into account when
installing the3 equipment.

2. Thesurface resistivity of the antenna is greater than 1GQ2.
To avoid electrastatic charge build-up, it must not be
rubbed with a dry doth or cleaned with solvents.
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Avaitable : http://www.adslthailand.com/post/WirelessHART

[2] Wireless Mesh Network ﬁE]E]S\l‘J

Available : http://product.south.cattelecom.com/knowledge/WiFi/WhatsWirelessMesh

131 Remote 1/0 module: HART Products

Available : http://www.riverplus-automation.com/hart.html

(0 lpssaiedl ug1uveIndinuan

Available : http://thaicontrolvalve.com/

[5] SIMATIC S7 HART ANALOG MODULES

available : http://tgiautonomous.blogspot.com/2012/03/simatic-s7-hart-analogmodules-1-

hart.html

(6} MVANN13VITNIUYDY Transmitters WUURS)

Availablehttp://www.tic.co.th/index.php?op=tips-detail&id=119
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