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ABSTRACT

This project-investigates the flow control perfermances of a cascade loop
controller, in comparison to single loop control. Flow rates data are obtained
through three mechanisms: an orifice plate, a magnetic flow meter, and a Venturi
tube; while Level data are obtained through a level transmitter. A supervisory
controller in the form of a LabVIEW SCADA system is also used as a Human Machine
Interface (HMI). Communication between the supervisory controller and the data
acquisition modules is achieved- through the use of an OPC server, allowing the
transmission ‘and receipt of data. The two controllers are then designed using the
derived mathematical model, along with real time data acquired from the OPC
server. Transient and steady state responses of the two controllers are compared.
Results show that the cascade loop controller outperforms the single loop controller
in both aspects. The results of showing that the two controls had different strengths
depending on _their purpose of use.Controlling the Steady State should be done
quickly. Single toop control should be used, but'in terms-of system performance and

error, Cascade Loop control should be used.
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JUT 2.1 dwsznauvesszuumuau [1]

INgUi 2.1 pMseugumneds memuauliidweeiResnas Tnsmstaumdunad
wazaulifusyuu Fegraiiiuldnall 19u szuuaivaugungiifesves
\wasiusna wie witdgnaseluloday Admiadlassluimdesuauasiiy
Tagluitiidauges nput fidedds uaz Output ArerantsAavaLsTessz UL TR LTz LTS
dyaasumuilvanavauessfieenunansomanaials
YUV (System)  wineia daunsemiefldmuTaEsinegdsae iy
fuAx (Control) wanefia msvsduviadanis
T¥UUATUAL (Control Systems) anefis daundevtifldsiusnduinegdndeiu wWeld

UaAUvsaaINs Weldalpdmidadulumuainudasnis

2.2 FUWUUYa93ZUUAIUAN

2.2.1 95UUAUANLUUI9TaUA (Open Loop Control)

ATV I
(Disturbance)
Process l
i R RN I N IR S AT AN TN RNENEE EER RN |
fda : funa I HDARUAUBY
> Controller > Plant i
(Command) | (Input) ¢ (Response)

= a
JUN 2.2 szuumupuuuusouda (1]



'
=l

anvaszTnllvesszuumuauuuunseulanazduluaugui 2.2 [1] Tunmsaua

'
[ v a

wuuasseuiadinluau (Controller) azasdaygyintiou (nput) TiAuAsiidesnisauay
(Plant) muddamTedaya1ad1983 (Command or Reference) TneiifAruALazayLLT
dledsisoanseuruldsudyanatoundaniu frsnniominanienaneuaues (Response)
Wildmuinamnelilaefilifesihmsnsisaeudyyraaninasss Sudulumasmdmisll
fhegregunsallihifidnvasmsiauluuuuisseuda WWud geululasiviiidnuas

o e

@ a o v 1A ' a o a
nMsUsuasumasini Tngiliinsesvasuinmdaluieieiisenunlusyvesdyyin

o

' 2/

5 1 [ ] Y] [l =) & 1w a Y] (Y] e A oW a =%
Tulastantwinduwinleduuwd wSesenunlawinduiudussivsely dnwmenisvinaudady

1IUA

2.2.2 seuuAtuANLUUI9TaUla (Closed Loop Control)

Ay IVUITUN I
(Disturbance)
Process
fida : duna | WaARUALRY
ol el Controller > Plant — (Response)
(Command) ' 5 (Input) : esponse)
E Measurement < :

________________________________________________

= ~
U 2.3 ssuumauAnkUvIsToUln (1]

dnvagimluvesssuumuguuuussaulaauuluauguil 2.3 [1] lunisaaugu
WuuseUUn MAUAL (Controller) agvinnstuSsuis udygias19dasofds (Referent

o e &

or Command) fiudeygyaauenvinmvsornanauaual (Qutput or Response) Aitlounduulag
#n5799U (Measurement or Sensor) udthladrsdaygrnidouniodunn (Input) Wtuas
fi§89n15A2UAL (System Under Controlled or Plant) Wonlaglindnionvinanio
uanouauadliiulunudeyyrmsnedaiifonts (Command or Reference) szuuAIUAY
wuvaeseulaersasiSenlidnedranilein szuumuauuuutioundu (Feedback Control
Systern) suguit 2.4 [1] sruuilifussuumuauinensasnuiornelildnudesnis Tae
nsthindyaaeinmniliouisuiudygiuddaifenis wdhaanuusnasluld

o v o -al nl
Tumsmurudygadeulifudadisessauau



AqausunIy
(Disturbance)
T S e e e
' | 1_a o 3 !
LR ATHANAIA ﬂ’fllﬂﬂﬂl.llﬂu !
Mdaiiadyau | e |
1
81984 |+ (error) (Input) G DI
—p T
| Controller > Plant or l '
(Command or | ) I HARDUANDY
! Controlled !
Reference) | ! (Output or
! System !
! ! Response)
] {
i Measurement :
' |

< w
3U# 2.4 szuumuaNiuudaunau [1]

= d 1

yilnvasnsadrvguIwuLaslunugnanssu
yilaroIn1snuguinyeelusugaamnssussuuauauluugaanssuln

- v w Y = v a a o

Wetoaiunsaugulu 2 dnvaehs 1) Mseuauszuumenisilalanisynau uay 2)

o £ ot o e = I ! i [ @ =3
N13AUANNTYIIIURgAY Y M uANRTin iU g niUasA e dudgyaouiden
Mo nyesimuguinulivssqluugnamassuudmudnyuzniseuaudinaiadl

sanalul

' o alal o a _a
2.3 nquvasianvaniddua msendunslaie
AInuANLUURTA (On-off or Bang-bang Control) anwaiga1si191uARan1sda
WUalan15¥1euillanan s Ua s INNIIMseuaenddyy M8 udenlnazunsuuay

laidunmsvamdudaguin 2.5 (1]
7 =% e C
p—

sUfl 2.5 fhmuauuuuidaia [1]

2.4 AIAVUANLUUTENDIAH (Hysteresis Control)
ANwaENIsYuifae n1sdulatnnisyinanullsnanavauesuInni s atoanin
v =

Ty noaBsuINuIaaumegun1sdinsiiala (Band) Feazunnaeiuila-Uanss Band(

msiualiinsladaluteiniiad) wu §usese Setpoint 1iigumai 25 asen 1577



@

a9z munliYinsln fe 24 a3 uazlni 26 ae Fadnudusmunuuuuidalinfoz

dallaviiu 25 a3 uasiUallegamaiisiinds 25 aen

5UM 2.6 Mpuauuuuanesad [1]
2.5 nguvasmAuaNiidyynesnluaunden
AMAUANIUUARAIY (Proportional Control) Anwmuznisiaauffanisdedymio
wwviwneenuniudadiulnenssivdyauaimiuianais vdsnlaesunsunasitasiunis

ﬁwmurﬁuﬁ&gﬂ‘ﬁ 2701 Anaumsi (2.1)

r+__e c(?)

Uil 2.7 fanruguiiuudadau [1]

2.6 FIAUANKUUUINUS (Integral Control)
dnwaymsinunAenisddygimeinneenu1annIdufinsndyyiuaiay

Rawane uienlnazunsunaziaidumsvhaoududegui 2.8 (1] 9naunisit (2.2)

c(t)=K‘,J.e(r)dz‘ (2.2)

o



r+e [K,]c)

- A}

&

=] o a
JUN 2.8 mpuaNLUUYIIG [1]

2.7 AATUANLUUBYWUS (Derivative Control)
dnwaznsiuidenisddygimeninnesnuiainniseyfusdyayiudia

HANEA ‘uﬁafﬂ,ﬂazLm'ml.azﬁqﬁ%’unﬁﬁ'mmfluﬁagﬂﬁ 2.9 [1] 91naunsh (2.3)

(s dl) 23)
r
N\ c(1)
‘KPS_’

3UN 2.9 MerunuuUURG [1]

2.8 AIRUANLUUNLEA

srmvauuuuiled umnuauiinuissniignlusugpamnsstlumszady
fmvauildinds n1sUsuAdnsendevsnnisililidudenuntindlinans vauea
Huiieensuld anuseviuusanisusalithedaioins ssuumusuuuiiledifamun
gou 3 67 Aip 1) Mmusuiuudadiuniadniuauit 2) frsuatuuuditusuiedniunm
lo uaz 3) Mmuauuuvdinusuiemeiugud lunisaauquszuurhluinldoaumeiuau

SN LU MIPUANKULTLE N1TAUANILUUAR wAZN1sAIUANLUUTLDR
d
u(t)=K e(t)+K,J-e(r)dr+Kd~—e(t) (2.4)

AUNNTOUR VN

K
. 1



¥ Pl-Control
rd

PID-Control

i PD-Control  P-Controf with K2, Sfor I order

P-Control with K1, for I order

> -t

JUN 2.10 nameuaussnInMsuimuANiloAtuysiieg Wldiussuumansquuy (1]

95Ut 210 11] aziudrfmimithasuaueuuiluliidtussuuiilusuiunils
wanavanasilldesiinauianaraluannsasia Raunsoaasansznuldienisiudn
inuvasianauauligetu dwiumsildldiussuniisusugeninfdamnuiiananaly
annepsfinagiinileney wasnisanransyumensuiudunuvssiinunuRligedy
o1vvdwalinIsvaRuiidgetuld dwanldfaaunusauiuseninsiiule WIDAIATUAN
wuuitlefusyuuiing darrupuiuulenazdagvdndianuianaraluaniizaeiy ua

nanauaueldvzdelinvsiiumioudn fnlddaruausaniuseninefifud wiedn

v
=lal W =

mUANLUURANUSEULTLGY NMsnaiuvesHanavaueiiazanas unrnRanannluany

2
1. AL I

asinazdsmsey datudminlddhaaunusiuiuszuinet louazh degnisusuannuli
& <

wunzaniuszuutiug faglananeuaueiuuntsnIingafilamaiumszauiusyuy

iy
2.9 gunsalldindnsinisive

2.9.1 Venturi Tube / vialauy3
i8Iy (Venturi Tube) 1ugunselldinnisiva (Flow Measurement) isnle
Vievoumauazfing vemlagenfevgufiveauesys Bermoulli's Theorem) wiandnnisin
AUAULANAIA (Differential Pressure) WuliBIfuwiue3Ha (Orifice Plate) Ingaanuuy
vieuySlillreufugudeintuiosiian fdnvarsusamileunse Ysznoude 3 da
Ao dwdi 1 neduvndiidnwasdunssuuugidh (Converging Conical) @il 2 Ui

| alal oA v P . . ' P a o |
YAWAANNNVUANUNNUIAAAIN (Cylindrical Throat) Warauy 3 USIIUNNAIUYI0N ol
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anwazilunsieNveneasn (Diverging Conical) dnwaien1siiuTunIoanasosiuingdm
| = e | 2 < & = a & v
vasialuysilunuurssiludesly msdsuwlasainudivesweduaiuiniustned q
daalidnnudugadeiidniesfionSeuisuiunuunduesiiaviousaida (Nozzle)
n1sindnsinisinadlgviaiuyilaslderdendnnisvesinniuduunndi
(AP) 5331930 2 gafivesivalvaniu uagduamednsnsivalaelinguijveuesys
wudigatunsinmsinameudussiita (fsaunisil (2.6)) Inesumddunisiasisgainnm

AANAUUANANTUNINTIEA Yufe YaRfluuimdunugudnaises

3

AUNA1TUNTA 2 AN

'

=l oa

vienuyslvaiian (0) uaggafiivunaduniiguinanswesmionuy3idnian

0 =KAP (2.6)

oy K #e Arnsivewvieuavedavesveslva (m?/s/ psi)

AP i Amnuiulanassenivgagosgaiivealwaluatiu (psi)

Upstream pressure tap Throat pressure tap

>

TR, T
B P
ot A

Flow

sU 211 Tasva$aenas venturi [1]

nsinnstuanievanuyilidaududaudu (Linearity) Arauiiioans
(Precision) uazAuwsiug (Accuracy) gendnisianasluarisuiueeiila [1] Taeviorauy3
ansaliianisivavesvadlvaldlunnnsdifitiuesiiiainld saufsansaldnuivredina
Aiflansuviuassusuilslagliiinmsgaiu uenanidldianisinaiiiasninisivagsld
otlsfiny veruyiismdsutiuns nsRndiuaznsdeutigaildendaieuiteu
fluurueasila Tnslawzegudsmsiadngluviedivumdn fafu Inedlu3denldvien

yadwiumsindnsnisivaluviefifivualvawiniu



11

2.9.2 uuea3Na (Orifice Plate)

\dugunsallddanisiua (Flow Measurement) vasusiva Tns¥anslunaldia
vounamuazing denhunlfouidenilasiaiiefing :iangn asmnlunsiadauaznis
Urgeine uwdwssmunmu wazlimmsiaiigndeaiienss (Accuracy) Tuinasiisensuldide
Wigufiusian

wiueeiHautsoanilu 3 guuuu ldun sesfauvugaguinaraieafy
(Concentric Orifice) (U7 2.12 (n) QB%WHLLUULgaQﬂué (Eccentric Orifice) (3U#l 2.12 (@)
uaveosflavilniifdemsinaruiudiuvenenan Tnedumiesesesiilaay gFUUUNTD

suaefld Falailuazetsinuana (guit 2.12 ()

o) (o

Orifice plate —»

Pipe diameter

Orifice
Hole to
Avoid air
pocket :
Concentric Eccentric segmented
(n) () (A)

= aa
FUN 2.12 gUuuuesensilE

ImaﬁalﬂLLﬁiuaa%?\'aﬁwﬁwTawﬁﬂzimLﬂmanauagjmqnmq laegateasianieniu
vesalvalinluyuain wasmisiunesnveuinm 30 445 asm leanusadaaniuli
vasluaanunsolvaruliegnsagean Fanasldunuensiladwsusnsnsnsivaiaansasn
msinaldifesfiontafieaindu Tasindanolurialusnvasaifiananisiva wasiads
1309110 TNAIINTULANGNT (AP) 5E3INIANLNUUSE N LA U ME 1T e UK UD S Ta
Feenadenldiniosdietamusuuanaavinlaf e

N133ndn31n15na (Flow Measurement) Aeuiuaasia vadluanisidnvuy
nslmauuututau (Turbulent Flow) wieiiAaanunila (Viscosity) Aruazliaisilans
wuanUzUy 1H0991na@suYINABENIAANNTAY AU LA UM B LH Lo HAlY
uananigniuvedvavinsaillldviaveanardouleiinaweanarilnaniglure
gani1gesensila WelWiAnAAuduunndsed iy [1]

utiueaifladugunsalfanisivafifonld odrdlsiniy nsldaueesialudas
svoznamils avdawayiliian Discharge Coefficient (Cd) WinnnsiUBsuunlas iiesa1nnis

Iisuusadenniu nisaannisdudatvaynmaiivevuindureduasuinnisdnuse uas
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WasnaAdnsnsivavesvesivatuarauduuansndinuduius fusgsllidud adu
aatdu Tumsldauuiueeifanisfiansmngiunisia (Rance) Wimunzeay wazvhnsaeulfiy

(Calibration) in5esiioinagwainiaue iweliuiladnAditaldiinugniouismss [1]

= o 1 o
2.9.3 A3RaliadanIsinaluUaNINLLWAN (Electromagnetic Flow Meter)
i3nsdladinnisiva (Flow Measurement) wiiatlvsulaeldnanniswideiuni
- | o o - & & o | & - a
WNATUAINEUNLNINEN WovasvaTdumu Wi lvanuauuudinanaziinussaulnia

Julunurssainfuian1svasauiuniinan lassasrslnemiluveanissiiafauilod

Usgnaunag viehilidnwusiduauauliiy meshegluiianisiiainfuauuudmdniiianiig

/) ‘ﬂ'

uveduuswivanasfl uazAnastalvi 2 drlidudaduse aaniiluasgnigluvie Tag

vargvedaliane 2 duldiugataussiuliihiinennisiuavewosmar (fagui

ot ci‘ L =i s

2.13) Fandlivimesedguanifldiduarsudivdn Tnailusiadenarain viednluviea

1

unuaadasndouseTanninaandAidu auawlidl laun ndesmnu viedlonddu e

Uoaunisanlsasiud i avinlmdauns s Iniagy

d £ 23 -:i' = al 1
5U2.13 lassasnaanissdlainnisinanuuauitusdivan
2.10 dauusenauvss PLC
PLC wusaeanld 3 drumeniume

1. duidumsUszanananans (Control Processing Unit : CPU)

. dwidugunsainaslusunsu (Programming Device)
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2.10.1 CPU
CPU 1ludruffuanesvessyuu anelu CPU azdsenavuludinnias Logic
Gate vilasi199 watevila waxil Microprocessor-based Mdmiuunugunsaldinan
3108 (Relay) w30 iamiies (Counter) w3o nwas (Timen) wislvgléldoanuuulireasiiad

wanLasandn (Relay Ladder Logic) wlule

r--------

CPU

3l 2.14 dauvsznauuad CPU 2]

s

91n3U 214 /CPU azshurrdoyaduna (input Data) Nnaupsallidyaio

{ foa =

9 oo

a wa =] [

(Sensing Device) f199 MnuuazdfURn1suaziiuteyalaldlusinsuainmiisaiiuda

€

wazdafoyaiinugaugniedludigunsalaaunu (Control Device) Wnasvaanszualniia

n34 (OC Current) dan Fuldadralaadein (Low Level Voltage) 3<191lnslUusiwaiaos
(Processor) uazlelaluga (/0 Modules) wagiwasdng Iwidasfiulia cPu wisuuneenly

AnAsnynduflituetiudnanusassie

a 3

n1sUszulanaves CPU anlusunsuvilalaesudeyaanmiredunvuas
winnuaviieddoyagaiiedldainnisussinanaludmiasieinmideniinis
aunu (Scan) Fsldiaandruoumils Fondn nanaunu (Scan Time) alumsaunuusagsou
andszuna 1 81 100 msec. (0.001-0.13un#) eiiduagfutoyauazainuenives
TUsunsu wiedrusudunn/iewinnvieduiugunsaliinean PLC 1y ta3osfin aanm
Hudu quasaimaniasviinarlunsaunueniundy msdudumsaunuiiuoniudds

v99dn118v0guUnId e unviisdsdeyatrunfulildiied luifulianely

i
o

1 o ] % o a wva o v ol
MUIEAWAT (Memory) t@3auaragyinnsufuanisanulisunsuii@eulifiazArdeain
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mhemmsiusuAuganisinuudadsuivhsewing Ssmsawnuues PLC Usenaudne
(2]
1. /O Scan fis msvuiinannzdoyavesgunsaidudunm uagli
gunsallewinmyinau
2. Program Scan e MslAlusunsuviumudduneundsdiuuaduns

wazie19we (10 Unit)

2.10.2 druvrpsBunauaziomnm (/0 Unit)

' o

IgAaINAUYARUAIMNDTUANNEUA YT Y1619 WU NdBBunasy

) = v o ol = v | |
uaIMIaN1IzULAEIlUEY CPU Waussiiana wie CPU YUsvinanaudlvzasliaiunas
s
9

=

a Waliaunsaiiauauilusunsiely

9 q

LD1

s a

Fyudunpnmeuanidualaduagiinnadueianng wzgnudadindy

=i

Ty uimnzaugndos ldanaslu AC w3e DC iioddl CPU fau dygnauvaniitesio
Augnaedliiduiuua) CPU szdevielel

= o v = Qs

Ao uBunpnfagaesllnuauiRuazniinised

F q

1. vilvidayeyuoglussiuimsnzauiu PLC

U a s L o

2. MIdFyYIUTEWINNBUNRAY CPU asfinsiafiusmeduad 39anfe
s & g a ¢ o
gunsniszinvil Al Ilsmsudawesiiiasiosnsuendeyayiumig
ar s =l 4 = = a
Iviheeneiniulunisdesiulifly CPU @emeiloduneiindnises

3. mihdudaszaesluduagifiou (Contact Chattering)

y ¢ o v e v e
Tuduvesedng agiaminasuaran1izilasinn1sUssuianavas CPU
| o ° ' i S € o 1 = L = L4 < [ 2
seanduihAwvalluaivauaynsalvingny wu Siad leduses vsonaonlv udy
uenantuudn Feimihfuendygyinemiieyizuiananals (CPU) 9anangunsel
1w lnsunderane laziinnuanusatulvandienszualiiszunm 1-2 uouuds us
tlvandesnsnssualwinunnndnd agdasdadriugunsaliuduiionseliunssualwiiy

UINYY WU StadviSanauunamas WUy

2
aaa

Unsalfilfifudnynadunm 1iun wsendfiaing (Proximility Switch) Afln
a3m (Limit Switch), Inaes (Timer), IWla8idnsn (Photoelectric Switch) waztouldn
1083 (Encoder) usu

gunsaildiludygraeoing 1dun 3iad (Relay) nawnasliin Electric

Motor) ldusaen (Solenoid) vaaanaiuiou (Heat Coil) vaaall (Lamp) 1usu
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2.10.3 1n3aatloulusunsy (Programming Device)
iw3eedoulusunsy (Hand Held) il arvgulusunsuvesdidadly
e udes PLC wenaniifuimihilansossuinagldity pLC ieligldannsonsae
nsUURIUYe PLC LLasNamsmuaum'%‘aﬁniuasﬂszuauﬂﬁmmiﬂsmemwmﬁ;ﬂ‘?f
\Feutuldandae indestioulusunsa (Hand Held) wiazdvearlumiloutuudiiyauseasly

nsldnuiimilousu [2]
2.11 Control Valve

2.11.1 Control Valve Uszinn Globe Valve
luszuuiazidentd Globe Valve iilasamnaauauaudusonndudaduled
ilesaniinsininiianisvesnsing W uldlundani o ilatald i odu wasd
anansnldiumusugenle gt lEiduilenld lumidosmnsmunusnsnis

via [9]

Adjusting Screw Adjusting Screw
(watjh Lifung Rng) — L il Gasket
Spong ——— 2 g Spnng Button
Piston Stem O-ring — Piston Retamning Nut

Cylinder Actuator Stem Spacer

o — Actuator Stem Bushing

T— .
Piston Q-rng ___ KX aims. r T~ Actuator Stem O-nng

e

Piston ___

Stem Clamp ——————— Cylinder Retaining Rng

T T—r—— Actuator Stem
T ——< Stroke Plate

Gland Flange
Upper Packing 2 2

'.r|| T r||

=y,
\

Yoke Clamp-_t__\‘“\ - Stroke Bellows
Packing Spacer _ y Q = < < __ Yoke
Bonnet ___ % ™ T - ~ I : — P Upper Stem Guide
Bonnet Flange ————— | _- Upper Stem Guide Liner
[} == ==
Seat Retainer _____ > -_\‘;.\- Bonnet Flange Bolting

Seat Rng —___[ "‘ .- =T Bonnet Gasket

Z T Lower Packing

Seat Ring Gasket _
Body
Half Ring ———
End Flange ————

.\ Lower Stem Guide

Lower Stem Guide Liner

Plug

~—

gﬂﬁ 2.15 dauus¥nauvas Control Valve [9]
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2.12 OPC server
OPC @ OLE For Process Control 83une41e ¢ fia wnis1il Controller (PLC, DCS)
Lw'iéfaams%?iamiﬁ’uqﬂnsfﬂmur’guﬁu 9 191 HMI, SCADA %138 Remote Unit #1349 finuas
B fuieliianusndoarsiulfezdodd OPC wWisuiwe q Arelumileusulanvives
gunsailiinefudiFeaiules uidhgunsnifaidertusuilududuidndu q udrinnamen
Uil Finsesld OPC vdsli dausnnmngunsalivieiiatufdinlaisndugedd
Meguiuuinnsgwesdeyauuue linangunsaifanarsuvlantuifannse

[ = v L al LY. & v 8 = &
Wawsyuvdearsdeyavesnulviilulymuunnsgiuderiuinefidu server (lidoyadaf

fnazilugunsaivieiniasilosisqlulseeru wu Sensor, Controller, PLC %38 HMI) fiu
sz‘j}?/ L

ayadainvzuszuunmsuimsdansmingnsines 1wy HMI, SCADA) Wiailnng

i =

Uszgndlddulngfazidunisgagliiinnuaniagudeyasinaunsaldrsdioiu wie ns

o

Tuuteyanagunsalinsgivannvateludwesdoyaisuuuuiazinnsgiuiuanaiaiuyi

]

iU (MasrusTIRnLaa¥ITeiales weduiiegsauiifinmsdoasiudiuin)



Level

unil 3
N1508NKUULAAI5IYIUSUNTUATUAN

Tuunifagesuneiaitniseenuuulasiaiuveslsianiifesnisinu Wy Taswadn
vosmsiifiunu Teseainewessesmuny (Block Diagram) way lassadnsvasnsingald
nugunsal  (P&ID)  Tulassasrevesnsanfiuauasiinseduedaisnmsldou  Software
meluund suddsmamunuildlunisdnduny

3.1 N59BNUUUNNAIY Hardware

\unseenuuulastasinisldaunsalnmsinuazauaueieg TnsRnnsanaindsiidons
muAy gunsaifdenty wagndnnismauew TasAinsesnuuuasuieanidu 3 dufle Flow
Chart, Block Diagram &% Piping & Instrument Diagram

3.1.1 Block Diagram
o @ - o =
WUk I8 09N 55 UIUNIAUANTBINTBUIUNISNNA Tagvsilfuysi
< kg E2 1 d‘; 1 8/ v € P ¥ <
nentesiautuneuigg Wldnaansaunaiuauly deguin 3.1

Header pressure change * Feed Rate *
|

Disturbance Feed

Flow Position Rate

Set point
/é

Tank

Level Set point Flow Valve_ | Feed N Feed Flow 252
2 e = eve
Controller y, Controller Valve Process *
Process

Fluid
Level

Pv1

Inner secondary process varlable, PV2 (feed rate)

Flow

Sensor/Transmitter

Outer prirgary grgcess varigble, PV1 (liquid level)

Level

Sensor/Transmitter

E‘U‘ﬁ 3.1 Block Diagram

e *

1. Header pressure change weis wssduvesimsdummdesndufnmandsuntas

2. Feed Rate Disturbance waefie fwdssumuiidsnadesnsnisiva wy tindwe
vhawdhngm deilemaialdduialnan

3. Feed Flow Process stnefils §nsansinavesihiilvasenann Control Valve

\
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v, o =
3.1.2 Flow Chart 94#9un15AL1U U499 1Us19A
( BUAUY )

Weu Flow Chart n3vhanuudndeu Block Diagram

v

AnwuazoenuuugUnsnifldlunisadhe Plant isnzaw
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. uasaneln (DC) asgiingnl
I

Flow Transmitter

UM 3.2 MIYIUYRINTEUIUNISAIUAL

93Ul 3.1 uay 3.2 dielusunssuaunsdin Controller a¥5Ue Level Set Point
(SP1) nnsssFrLARNRaLeS Surgunsainisindagmunud PLC Tay PLC viwth
Duiinaniudsdayassuinaunsnitazaouiained Wi Set Point (SP1) uUSeuiiisy
fiu Level Sensor/Transmitter (PV1) Ysusyananamiuingn Controller Output ¢l 1
(cO1) iilorimnithy Flow Set Point (Sv2) wavihaiiialsiain Flow Sensor/Transmitter 31
Uszanawamuanian Controller Output #al 2 (CO2) thluduiaiiou Control Valve W
dogln seduthesdsfudelndferuthmng col axdinsliansnsanisiua way CO2
il Control Valve daeqtle dslunssuaumsiianismininudssunnld 1wy Huimgn
ot lnenszuaumsasneisnsaes s iiaudmang

vanaivg * gunsallddyeyral 4-20 mA (Control Valve, Flow Transmitter uag
Level Transmitter) Fasiadldiutatumnasanalnainnseua AC Uiy DC

3.1.3 Piping & Instrument Diagram
JukuunansseaziBenvessyuy Piping uwargunsalfauazaunusing el
wasgnlunsiifiunseeniuy sulufsnsindaiunu fiudumsazdesiaidile
funeandesifioms  uazuinsgiutiug diothluiaunausesnsaguaslfo
somniludeyanuazdonvesgunsaline uasununmnszuaumsnani faguil 3.3
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g‘lﬁ?‘l 3.3 Piping & Instrument Diagram

Piping & Instrument Diagram ISuamTeazosnnIsyinaIuees Hardware L“f\lmﬂﬂ
fumudandiu eontrol Valve Sasinslvaszieliniafin Feed Flow Process fign
AauANAN Controller A Flow. Transmitter T4ii Rotameter duansuazysuiiteusam
mslua antuindig Tank Fsil Level Transmitter Husriauasaunu davnetheanan
Tank @aapnsneanliaemi fo-denidu wargld Tank Taed Manual Valve U5usnsins
navesthitlvaponld  Taw Disturbance  awfnduiitinlidmaliusifumaniitdan
Wasuudasly (Header Pressure Change) aviliensnnislvaiasunaslusgarndauds
7UNU (Feed Rate Disturbance)

wrunniLaneiBENTATUANLLY | Cascade Control - Tnpawiiuindimsaseind
MU Level Transmitter (LT) udhsedudaluFauiiouiiu set Point #lds
Alily LabVIEW nduderlugs Level Controller’ (LC) iiladsmsmaupnlisesiuilu
wneddng Set Point fidald Taedansluil Flow Controller (FQ) @satahen Output 21
Level Controller aFauiiisufudnmnisivadildaln Flow Transmitter (FT) wéathly
AauAu Control Valve Wilindfisduvdotnanasinliensnsimaidsuntasluaudamali
sefuthiiniy Set Point Tiealy

3.2 d92uUsznaund Hardware

3.2.1 Control Valve Uszinn Globe Valve

=

Tuszuvilazidonld Globe Valve \iosnmuauAudueenududadules
Weswndnswnuianisveanisiva  aulUlusudsmanIelvndedalddiedy  wazdl
anunsaldiuanudugenld

maegunIaimuANUsELAY Globe Valve
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;a"l.lﬁ 3.4 Control Valve Usziav Globe Valve via Valtak

3.2.2 Orifice Plate
I Y o a ° % a v e
Wugunsall¥indnsnsiva_deanhunldnlugaamnssy (@oswanillaseaiied
f1 919N udasaumu avanlunisfiessuasnisthiesnw daldlddesnsindninms
g v - 1§ v v v o ¢ = v ¥ v
Iyaiifioams mnugnsianilesesegs fadilidnistadignioadiosnss Tulnaeifivonsuls

Ui 3.5 Orifice Plate
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JU# 3.7 dnwnignisee Orifice a3dlulusiandl

93U 3.7 Wlasaauiiagld DP-Transmitter fosauifukeu Orifice ifleinA1dns1
n13iva lneeu High Pressure (HP) Aatdniusuvid1ves Orifice Wagsu Low Pressure
serifufuYIeentes Orifice udUSauaunufLAnNA v Eadnseusy Orifice Tng
ihamuduanssildfadulesdudlussudeududnmnisiva 9y 0%vesmudy
uansineie dasmslvalduaud uag 100% vesruduuans1eie snsnisinagedn)



3.2.3 DP-Transmitter
punsalilazgmilUldsady  aunsaltadnsinisiwastre Orifice Plate w3a

: v do 9 | da & 4 o o = o
Venturi loeiivihiinanuduusndeiindu e dygralunSeuiivuwlasmannudy
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Wioonudusasnsiva lufievth DP-Transmitter @3 Yamatake Honeywell fu
STD920-A1N-00000-M-E9 11l#57uiu Orifice Plate Fafinauaud@aneg fail

P . o v |
M13799 3.1 DP-Transmitter 8118 Yamatake Honeywell gu SP-3000
(TanBudwndudavasiva: laasunsy; SUS316L, Hu; SUS316)

AINUYNABY
=
We9nIe (*3)

Linear Output;

Squre-root Output:

+ 0.075% (d1%3U x = 50.0kPa {5000mm H,O})

+ 0.1% (@3 50.0kPa {5000mmH,0}> x =
5.0 kPa {500 mmH>Q})

+ (0.02540.075 x %ﬂ) % (Fm3U x = 50.0 kPa

{5000mmH,0}
\ate it 50-100% IiAawuy Linear
Output

ora Wi 7.1-509% i Linear Output Aoty

50
squre—root output

< " ] 1 Vo A
Wit vinvietndn 7.19% Widanaly

0,

ansdulAm - | MatheusIngagud: (025 +0.3 x %) %
a <
g (M5 | wasaumsiaeu: +0.8% (dw3ux = 12.5kPa {1250 mmH,0})
\@oUANIAN | (HATIAMAFUY £(0.35 +0.45 x 22) 06 (Am¥u x < 12.5kPa
v L\ T X
Au) (3*) v Llfiu Span UaaNIg (1250 mriH,0
55°C \dow)
NANSINUIN. | NISADUINARLE: (0.03 + 017 x 2) %
Al NATINMSADY 0,49 (dwiSy y = 20.0kPG 2000 mmH;0))
wWheunlas  INQEEVTPEL  +(0.08 1 0335 ) % (i x < 20.0kPa
(Laaumgg | v SPaN W8N 1000 L0l
YVBULYANIANAT | LADL)
13) (3%) Tudaa
7 MPa {70
kgf/cm?}
VLR *1: URV ﬁmmﬂﬁhnsamum'aﬁmﬁww 100% (20 mA DC)

*2; LRV AR91nAInszuaunsilieyingm 0% (4 mA DC)
*3: 9glu¥29989 URV > 0 uaw LRV 2 0
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glh?li 3.8 DP-Transmitter H1o Yamatake Honeywell ':;'u SP-3000
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msigunselviintliidnweJunsinsasad wiefiarshliignassannsnegluaniizauga
fedripvesgunsniniiadie annsofnddlaluinfanhuaseailivodlaluariulfifes

AAvafe

E‘Uﬁ 3.9 Rotameter

3.2.5 Tank
aUsrasAndnade ivvedlva wio fhwedlnatiesn Teslasenisiasyinig

muRussivvedlnanigly Tank (Wil Afldesszuretheonaaenailudastdmiing Tngas
yhmsinsesuiidhe DP-Transmitter (iuusedumely Tank fuussfuernie fssdures
Iwalu 0% wsesiumely Tank azwvhfuussduneuenlidu Zero wes DP-Transmitter
uazitseiurasinaiiiu 100% 9wvinnsUsu Span Tum Maximum 184 DP-Transmitter
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35U 3.10 1unasfimuuLas Tank
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1NNFUT 310 uansliiiudn Tank dusvussuude @dosennesils) uagiives
rurgiauegnigly
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JU# 3.11 yuueernug19es Tank

= v ' v " % 1 v 5 v a
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3.3 ATUNT9BNUUY Software
< A o oA i ¢ o a s A
Wumslélusunsuiiiedndedeassznine gunsaimuauiunoufinmesiieldluns
Wi @ . o P ot a o v o
AIUANNTELINMS Tlliamaninsalunmssnvnssiveedlva Wneiuasyusuaeusedulaig

ngaviiwesnlullld uazuanmadoyaliid lademensuanswauy HM

3.3.1 msi¥eudayasin PLC OMRON CH200h ifuTusunsy NI OPC Server

\laasny PLC apvihmhniuuazdsdeyaludiuues Hardware §1 OPC Server 9g¥h

s | ot

wilsunazdsdeyasinda PLC Sndewils

3U#l 3.12 NI OPC Server

mﬂgﬂﬁ 3.12 wanantnmarealusunsy Ni OPC Server #aaamnilidlalusunsy

3.3.1.1 nmadenaunsaliihyndauseidinuasuiimes
NMSNINETI Channel 91NFUTN 3.13 9efidaariudn Click to add a

channel.

@ NI OPC Servers - Configuration [Untitled]
File Edit View Tools Runtime Help

0 & d 2| ® (M g 7 | b Za @
FCIicktoaddachannel. l Tag Na

5U# 3.13 Add a Channel
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- v ) e o @ € 1
NFUT 3.13 1Wunsain Chanel mivhwihiAndedearsiugunsaiidu

PLC Wusu

13 |
o

) AUNEIFUlTR9T Channel L&A next

New Channel - Identification X
|A channel name can be from 1t 256
characters in length

Names can not contain penods. double
Quotations or start with an underscome

g'dﬁ 3.14 mscéxa%a Channel 483 OPC Server

< & o | i w1 1 o
NNFUT 3.14 asdumsnsiislutes Chanel Name tialharensduun
P - e v | i
ileflgUnsminrasnisindadeansnalen3o
A) fiaunaziden Device Driver (TUsiamilld Omron Host Link) udane

Next

New Channel - Device Driver X
Select the device driveryou wantio assignto
Ihe channel.

TThe drop-down list below contains the names of
2l the davers that are installed on your system

Device driver.
[ R - |
[ Enable diagnostics
<Back Next > Cancel | Hep |

Eﬂﬁ 3.15 n15i@an Device Driver ¥89 OPC Server

i = A a4 a
1N3UN 3.15 Wunrsidengunsalfinziinsedearsuazviinuodluslnnea

TnelUsiamild PLC %o Omron wagldlusinmoa Host Link deanssiiuane RS-232
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Q) ﬁmQJ’}L‘ldJUHﬁﬁ\‘i{-’i’]ﬁLﬁmﬁJmﬂUﬂ’]‘i‘iU?Jaﬁala lneaz@nadasn Com Port #1
%94 Com ID laavmudead USB 1budasmnnlng udarldiduany RS-232 T9idsndu

Fthernet Encap udanm Next

New Channel - Communications X

¥ Closa connection when na longer needed
after |15 seconds of idle time

<Bock [ Nedts ]| —Cancal Heip

1 a‘j o 1 ar Qs e
U7 3.16 mspsaniiineatesiunisiuteyauas OPC Server

Flow control: | None ;I

RTS Always
after |15 |RTS Manual

gﬂﬁ 3.17 nswaan Flow Control

13U 3.16 (ilosamiUsianildliingn Sslifheswo RS-232 Sefoautas
Gu Use avdudesidamiunuy Com Port uaziendn Baud rate Augruie 9600 Jn
1194910 Host Link Tslamea «Jiusia-ascil 3l 7-0s iifesan Parity Bits Tndadunuug 39
il Stop Bit 2 ¢ mﬂ‘gﬂﬁ 3.17 91 Flow Control fivanvanentiifivesdufianis
n31veeuteyalitoan Error 1y DTR (Data Terminal Ready) agifuntsnmudanemaneuds
TmaiinSeuudidesmsiuaevioliuas RTS (Ready To Send) agidunmsautanenianau
dvimsindoussuaniddsudeyaudn vanemandeunieli dalusiniflidesnisiilesan
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syadnnsiunazdtegnasaiatlumiiefiadiuni wazilunisdeansluszeylnddalal
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|
o

o 2 | a o ' ql a =
Tududesldivuai doq Report, Comm, Error Wudrunsuduwsigindeiia Eror #
nsvduldaziinsdsdayaligléininenesls iintuitlvu dauaaiedunswgansiuds
foyathnsiieannisvitnu Tnelusaaiiagislin 15 Judildasaslidiulumsiziienn

[
s

o a O [ ] = a v @
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9) tanviinvosmsilisudoyadeiiliiden 3 wuu fe 1) Wounnardwmsy
s = 1 v -] 2 a A 1 !
VNay 14910 Controller 2) WWyuawIzAgANEEMTUTYIM9IN Controller Nlaile

Boolean 3) WeuawzAgavinedmsunndayanan Controller 91ntuna Next

New Channel - Write Optimizations X

You can control how the server processes writes on
this channel. Set the optimization method and
write4o-read duty cycle below
[Note: Writing only the latest value can affact batch
processing or the equivalent.
Optimization Method
" Wrte all values for all tags
" Wirite only latest value for non-boolean tags
% Wrte only latest value for all tags

Duty Cydle =
Pefom |10 - wntesforevery 1read

= v
§UT 3.18 nsiutoyates OPC Server

=l O

P P 1 1 14 =
MNFUN 3.18 Luaaﬁmﬂ'naya%um'ﬁmﬂu'*qﬂ LY 1,.2,-3, ... DILaNWUY

| @

2/ L A o s o/ 4
usn deyaazdntiy 1, 1,2, 1,2, 3, .., n (W n = dyayresnn Controller il n) dmiusai

LR

@

apsagyinlviudedayailu Word lile (Boolean Hudoyatavgiu 16 oaldludygyru

= 39 v = P~ o ' '
Controller 984 Scada) #3lysiaaiild Scada FUADNUUUNAUNITIZIBTULRWIEAIAIEA LYY

oyaann Control Valve aglasudayaiiu-1, 2,3, ..., n Fsdayaves Control Valve #i5uan

= b

' % v =1 o g di ] 1 H 2 v
ARRILULY a1 lTukuunsnasiinisvinddeuludiunidsnlidoenisla

2) noagUvosdeyanisasne Channel Aildidonuvianan

New Channel - Summary j X

¥ the following information is comect click ‘Finish’to
save the settings for the new channel.

Name: Channel1 ~
Device Driver: Omron Host Link
Diagnostics: Disabled

Report Emors: Yes
Close port when idie:  After 15 seconds

<Back [ Fmsh | Caca |

Helo

g‘dﬁ 3.19 maa‘gﬂmsa%ﬁq Channel w849 OPC Server
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93U 3.19 Wunsagudeyaisiladenlilinsivaeunsusznnauns

a519 Channel (Finish) Wiaiunsasiamudnass wiafudeyailiiiensiunmsasaives

Channel ﬁ

3.3.1.2 nsidangunsallagWansauniediuil PLC datauiugunsalinuay

AUA wazilun1sneAIva982 PLC fivinnisiaen

JegWa. | Addeess 1DstaType |SeemPate | oot

Eais [Teme | =T e NV LT T J 7 7 -

Betaustiher @uents 1 Adtes togs 0810

= & - v oo I o 5o
UM 3.20 m3nsrngunsallneianssnmainud PLC sieleuiugUnsaiiauasaiunu

14 v 1 at v
mﬂgﬂw 3.20 LAAINUIAITaLlUSIASH NI OPC Server 11849@5149 Chanel

GERIG P

# NI OPC Servers - Configuration [Untitled *]
File Edit View Tools Runtime Help

N B3 B & sa0™)

B e

Lm Click to add a device. J&
L — —

5UN 3.21 n139319 Device

31n5UM 3.21 ¥11n13583749 Device Inen13aanluf Click to add a device
. P o a | Y ° o
Device fivzvinn1sadne As PLC LAT0Y Master 30 Slave lnvazsiasviinissvydeyai

udusadldlunisfnsedoasiu PLC @il
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1) 9eRuntanlng dmiuastegunsal

New Device - Name b
/A device name can be from 1to 256 characters
in length.

Padaﬁoruwstutﬁhmmdumu,

JUN 3.22 n39stiogUnInivas OPC Server

U

= & o = L) s =
3U3.22 nlumsisiogunsaliisiardiugenuas (Computer) Falusian

9
8/

LY W oal = & o & o . ¥ [
Ula PLC faLfgs 3981077 PLC iy Master wazsate Device 97 PLC t@Saudinm Next

%) fimnasdunsidenjuvesgunsal PLC MAenlunouniiil

New Device - Mode! X

B o b et el s S,
driver that supports more than one model. The

hst below shows all supported models.
a model that best describes the device:

are defining.

i LT e i ]

)
U 3.23 maidenuvesgunanl PLC Mdanuas OPC Server

= - : ¢ = & o
Mn3UN 3.23 Wunsidenjuvesgunsal PLC Felulusiamilidenld PLC

8% Omron Ju C200H 1a3audnn Next
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a) Wumsidenindugunsal PLC ffwilus

New Device - ID X

the device, it must be assigned a unique ID.

‘our documentation for the device may referto this as
2 "Network ID" or "Network Address.”

Device ID:
T o [ -

SU# 3.24 msidena1fugunsal PLC 283 OPC Server

o =l

U 3.24 vinasidenairuved PLC Wesamlusiapild PLC difen

Qs

= 1 o A = & o o w a 5 |
Wl PLC sililiudian 0 wieifedausn Tnedudwuluiaagiudu (Decimal) esninifu

v o w « ¢ o [ |
nstudwuiyediinlalanenge @iauaing Next

q

3) msLﬁaﬂnmﬂ%‘lum'ﬁmauauad‘t’fauuaizwi'm Device f'u OPC Server

TABLEDNALA UL Fl

New Device - Timing X

<Back Ned > Cancel | Hep |

JUT 3.25 nsidennaildlunisneuaussdoyasewing Device fu OPC Server

N3UN 3.25 awnsauflelianldifissassdadeniiidy fadanusn
= o @ = a o | .
(Request Timeout) Ao 12817198 PLC mauausIndunilafaszezianfifvunazdedn Fail
o =l & g v o ot [ = o
LA5BNINBUANBIENATY Tnglusiaataenanlin 1 Junigadunanilusunsuiugiiiu
Y o . = o J v YY) v o
fdenfiaas (Fail After) Ae LianTingaiiosely PLC lofudayaudavihnisussanana Tny

< a aa =l i ] ' @ =1 2
Laana 3 faddunimunlusunsuwiziiguiuy EI99LAINA Next
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) NMsLERNIYNA Auto-Demotion

New Device - Auto-Demotion X

ou can demate 2 device for a specific penod upon

failures. Dtﬂ\gtmmenoreadmwut
ites if applicable) will be sent to the device. Demoting a
deddemwimulst&agomﬂcmm other
on the channel.

[~ Enable auto device demotion on communication failures

l_‘
<Back Next > Cancel. | Hep |

g‘dﬁ 3.26 Nsl@anivun Auto-Demotion

NgUA 3.26 9utiunisidanitfesnisalnus Auto-Demotion n3elil
A v o - o ) Al | oty A
Inelvuatifvihaduiudeunsivuazdidona lunsel Device dmfllinouauawisaidy o
o =Y 1 at - L% J GJ 5 1 4' vd o = 1
vhmsiareny Device mauidniviaidy Slave Wawnlusiaatdl PLC Wessifieadsl
anunsaltlnuadla driinnusoanisitivaailinafiies Enable auto device Demotion on
communication failure loguugihlviasiarmiuilusunsuimunly Weoldonasaudqlvng
Next
2) dmundlunmsiden Intercharacter Delay #W5U Device UN§I7FB4n1S

Delay Time

New Device - Intercharacter Delay L' X

Specify the delay time the driver should use
between each character it sends to the device.
Nomally this character delay should be set to 0.

IMDMHONdewoesrequiodamaldﬂy
|M-|muaodwaramodun

Intercharacter Delay E __1:3 milliseconds

< Back Next > Cancel | Help |

'Llﬁ' 3.27 mMsi@en Intercharacter Delay w84 OPC Server

31n3UTN 3.27 Intercharacter Delay Aions@s Delay Time fiu PLC 1184310
v o al v o g w & o P S v vy S o
msldau PLC srsquluszuuifeaiuitlimulives PLC Megosivdeuaiuld dufuay

a X I a_ aa a v Y oia 3 a & - o v g v
Wndulunmiheiiadiuni dldidgmilleeundagselia 0 WeaSaudqlving Next
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New Device - Summary

X

¥ the following settings are comect click "Finish'to begin
using the new device.

Name: Device1 )
Model: C200H
ID: 0 (Decimal)

Request Timeout: 1000 ms
Fail after 3 attempts

Auto-Demotion: Disabled
Intercharacter Delay: 0 milliseconds.

Channel Assignment: Channel1
Driver Name: Omron Host Link

< Back Finish

Cancel. [ Hep

guﬁ 3.28 wadUN15@$19 Device Up4 OPC Server

|
=1

Yy

2/
o
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1ngui 3.28 \Humsagudsyaditladentilinsivasuneusznnaunis

o 4 s p— a A @ w v A &
@574 Device (Finish) LNl UUA1SASIAINIUDNASI ﬁi@LﬂU“ﬂﬂ!&ﬁU‘lqLW'EJ'V]TWUﬂ']ﬁGNﬂ']‘UEN

L%
Device %

= oy o
3.3.1.3 nsifen Tag vesgunsainsaitaiu PLC

@ NIOPC Servers - Runtime

a X
File Edd View Tooh Runtme Help
1S 48 BEE SR 98 L KNS
(= & Channell Togha_ '« fAddress | DifaType §ScaPake | Scobng | Desciption
£ Chek to add a static 133 Tugs aee het requared, byt are Browsable by OFC chents.
Date [ Time [ Source | Event - bl AL _ A _ A . il
@ z10m7 41033 PM NI OPC Servers..  Omvon Host Link devie drver loaded successhutly
O vnmr A1033PM NIOPC Servers..  Starting Omion Host Link deice drver
QunoT  senM OmeonHost L. Omeon Host Link Device Driver V54130,
Randy Detaut User _Clnts: 1_Actwe tage 0ot 0

o [%
LI

3 3.29 n1sidion Tag vesgunsaifinewiniiu PLC 189 OPC Server

NNFUN 3.29 wananmnewealusunsy NI OPC Server ndaa3na Device
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¥ & x| E
“‘ Tag Na... / | Address Data Type ’ Scan Rate Scaling ] Description

‘:&j Click to add a static tag. Tags are not required, but are browsable by OPC clients,

sUT 3.30 N13@%79 Tags

U
wA4RINLEEN Device 1@3992aM1508579 Tags 910 Device ftiuq Tnelus
L P & @ a v @ w ' < .
wallld PLC uag Tags Ao gunsainisinuazmuauiineriiudn PLC 1w Orifice , Magnetic

Flowmeter, Venturi uag Control Valve 1{usiu tnunisada Tags Windnlufl Click to add

a static tag. éfégﬂ‘ﬁ 3.30

1l
= 2/

n) N559A1 Tags vovgUnsainIsiauazmuau Adewd1iu PLC

Tag Properties X
General | 5calng |

Kentfication- — — - — - —— - A o8
Addreas [IRTO1 ﬂ,:d | 5

l}
|
|
|
|
|

Chient 2ccess.  |Read/Wite -
| Scanrate: | 100 =< miliseconds ‘

i Note: The scan rate is-only used for client applications that do not
| “specty a rate when referencing this tag {e.g.. non‘OPC chents)

o ewast [ M| oo ]

d 5 1 € o
JUN 331 n1568A Tags wegUnIalnmsinlayAIuRL

Y
@ o

N592AIA Tags InduassasiirgUnsainisinuazaunueaiu PLC fiveq

Iy gelusiaaiihgunsalnisinsaidaiu A/D 989 PLC uaz Control Valve fatdnfiu D/A
5 A =y £ a

999 PLC 91nuulvilugi Datasheet 4949 PLC %1 Address uas YUAVDIVDYS YBs A/D NU

D/A Tnbagunenee1an13eisan Tags 181 Orifice eguil 3.31 WaaSaauudaling OK
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3.3.1.4 n1sWanisidieusia PLC fiu NI OPC Server

Tore
41233 P
41033 P14

bt
4

0o

g‘i.lﬁ 3.32 115 Connect PLC fiu OPC Server

n3UR 332 Wunisdinnasidesde PLC fuNILOPC Server shldlngms

lﬂﬁLm"}m‘f Run Time @an Connect

3.3.1.5 madagaiuniseliuvesaunsaimsiauazaiunu

@ NI OPC Servers - Runtime
File Edit View Tools Runtime Help

Q\==d E_"ﬁ i\ ¢ il
- PLC

3UW 3.33 mudraniuntsalvinnuvesgunsaintsiatazaiugy

v L1

NFUN 3.33 dnaundnussiasin Run Time agiidydnual QC Winaudh
Tagnwuifumbsiadagui 3.34

file Edt View Tools Help
DFE ucseld ¥ EX

23 Data Type Examples§ B4 D - | em ID [ Data Type | Value [ Timestamp [ Qualty | Update Count
3 Data Type BamplesS BaDe | @pLC200 Devacel Control Valve Vieed 2% 143317810 Goed n
{3 PLC20O. Statistics @PLC200.Devcel Level Word %6 143317870 Good b
{8 PLC20D. System (@PLCI Devicel Magnetic Wiord 1266 143317870 Good n
/4 PLC200.Devicel @ PLC200.Devicel Orifice Werd 2008 143317870 Good 5
B PLC20.Dewcel. System QPLC0D Decel Ventun Vierd 056 14:3315.840 Goed B

B Simulation Examples._Systen
B Simulation Examples Functic ©
8 Simulation Examples Functic

Date Time Event

U 3.34 madiraatunisalinauaes OPC Server
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= = = i & o . = o o
91n3UN 3.34 18on1 Channel ML31613%8 Device N151913%0 LRUANIULA
994 Quality tlu Bad \inangunisinisinuazaiuauldnovaussiu PLC duiu Good

uansirgunsalneuauemisuuuazdtaya

3.3.2 Ma¥eudayavn OPC Server aslulusunsy LabVIEW
ms@eulusunsuitefiazamununsy guumsifenlusunsufiannsanuaILAE
denldileituldnarnmasiladidu wu lefdufnmnszuunsmuauiifuuuy PID Hu

fu laelunillusunsy LabVIEW aunsafieznoulangnsldauladuegneg

3.3.2.1 Wadadn1shinfe LabVIEW AU OPC Server @#94vinn15a314 /O Server
wa Variable wafiaranu OPC Tag Uuqiifiaenis

9INUUAST Project Yuminau wagly Project 159%03@374 1/O Server wag Variable 2usn

Eile thf.lc Iools Hdp

Technical Content

W) Vifrom Template.. Examples
9 More..

Training Resources

il e £ _ou

sUfl 3.35 @519 Blank

o a v w =1 P i | oa W
993U 3.35 Busiuaine LabVIEW wardusiniielinatnegluanizusiy

Window Help

L [—i"‘-'!m' [eD~] [+] Search "

E‘Uﬁ 3.36 New project

i]’]ﬂi‘lJ‘Vl 3.36 ¥a9¥1IN1383749 Blank VI 98vin15@319 New Project ﬂ\‘}i‘UVI

udvAuauaguil 3.37
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You have one or more Vs open in the main application instance. Do
you want to add the open VI(s) to the new project?

__! Do not show this dialog again. ;

SUfl 3.37 Open Items

Y

9ngUN 3.37 Wunsenudadieanisasnamiagiag Vi, HMI v3e Front Panel
d = Yoo oae v w e e Y o o w
viselil Fudumihdeiildadrendesiudeyauuy Manual visdsamnsavrdeyasin PLC 11

WAAIHA LaxiITeyaINNANTIATURNIIUAASHE INAIE

3.3.2.2 @513 1/O Server ifiasanu OPC Server

ile Edlt- V»ew Projed _Qperate Iools ﬂ'indow Help Project Qperate

e 200X s e | - ] +,,@[W

Items | Files.|

Er [l Project: Untitled Project 1

E] - o —4 o ¥ R &
Sl New )

Qgi Depend| Add :_- Simulation Subsystem
ﬁ Build Sp VILE B N (= Vnrtual Folder
Trace Execution... /) V7 A ==
A\ Ccmtro!
Utilities > Library
75ep!oy ' ariable
Find Project Items...
N | A.JAEEE_W~LA Class
Arrange By > XControl
Expand All Statechart
Collapse All )
S NI SoftMotion Axis...
Help... NI SoftMotion Coordinate Space...
Properties NI SoftMotion Table...
SclidWorks Assembly
Unit Test
Test Vectors

Robotics Environment Simulator

MNew...

gﬂﬁ 3.38 @514 I/O Server
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NFUT 338 asUsngiundans Add luzudl 3.37 Tne 1/0 Server Alams

Woudedeyaangunininisiauazaiugu iuuaninauy LabVIEW 13u91nn13asne /0

Server nisulagidonaugudl 3.38

3.3.2.3 n1swaanaiin 1/0 Server

B Propect Exploer - mm::‘ﬂmmmmL —

_[u [t Yiew Project Opete VO Server Type
b2 l=1" AP <1 8 | Atarm Prnter -
H= | | Custom V1 - On Input Change |
Rem: | Files 41| custem 1 - Pencanc :
o Plop(tllﬂ!ﬂ!d?lq.al 1 ?;:::m '
N T' —
! Untated 1 m\n
igw-s ’l,mum
1'% Buld Speciications
[ ) N\
' 1 bn:w
maummnumu

Control) Servers,

»

f ,’Ce.e_.ﬁ Cubioe,

o N
‘ui‘lJ‘VI 3.39 nisiaenuiin 170 Server

ewnngunsaimsiauazavaalasat iy PLC Tudpudayaagiv

t %

Tusunsu NI OPC Server aztiuazdosidon 1/O Server i OPC Client ﬁegﬂﬁ 3.39

3.3.2.4 \@an OPC Server lu PC va4s1iigiaansinse

1pm,m Explorer - Unmudhqmi”g’:- =
[Ele Edit View Project Operste Tools Window Help

M eSep| % HI[!I"HIEE ™y _“'I; ([ 1n] [15p¢ Ap,
tems ||M . .. - 24 a (

m Project: Untitled Project 1

Settings I_At!v-p;od r;i-gnusﬂcs l
Untitled 1 — =
| i "2 Dependencies

- #= Build Specifications

Update rate (ms)
1000
Machine Deadband (%)
localhost [ Browse.. | o

Registered OPC servers . Reconnect poll rate (s)
- 120 |

Browse Mschine [+]

National Instruments.Variable Enginel
| | National Instruments.NIOPCServers. V5

Prog ID
Mational Instruments.NIOPCServers.V5

3U# 3.40 OPC Server lu PC
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i < = v o a 5
9IN3UN 3.40 Ldan OPC Server Mld Fadpifufo National Instruments,

NIOPCServer. V5

3.3.2.5 N1563749 Variable 1a@4Anu OPC Tag #ifion1sinsa

3 Project Explorer - Untitled Project 1*
File Edit View Project Operate Tools Window Help

|

[healxboX][[ER (@ ¢

ltems  Files

= &l Project: Untitled Project 1
= E My Computer
& [ Untitled Library 1

25 Depend _Vie“w"IfO .it_ems_ N
.. = Build S

Create Bound Vanables

Remove From Library
| Rename.. F2

Properties

3‘1]17i 3.41 N15d@579 Variable

IINFUN 3.41 MAIRINTUABLIINGUN 3,40 9504 Untitled Library 1

Wemdn + wWhkuagnuinll OPC 1 Wsdulsindnuinuaanm Create Bound Variables o lugh
v 1 o & a» nl 1 1o E7 = 2

wiRivue Tags v09gUnsaliauazalunufeagiu PLC uardain1siientoyaved

gunsnlivedTINAIUAY AsgUT 3.42

{3 Create Bound Variables %
Browse Source Added variables
Project ltems I, Add >> ' Control Valve ~
r e : Level
=4 Project: Untitled Project 1 » Addrariges > M‘:;nm(
> B My Camputay | | Orifice
=H{_} Untitled Library 1 [J Custom-base name Venturi
| =2 OPC1
4+ _System Vanable

| +&3 NI OPC Client Sta
[ =163 PLC

&)™) _System [C] Copy properties from

£ C200H

=28 _SEs‘tem
Level

| Magnetic Browse
| Qrifice
| Venturi |

@™ Devicel v | ”
< > ‘ << Remove i(;ﬁ,ﬁ“ﬁ e > |

gﬂﬁ 3.42 Create Bound Variables
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nUT 3.42 azluntdnenisidien Tags Aldvinlifunisieuderiy
TUsunsu NI OPC Server lassnudneidudoyasin OPC visnua Fusifesnisdoyagunsal
MsinuazAIUANaIN OPC Sedaudonluiigunsaluaing Add flegasinans 9anussusing

Tuluresmernile e Add yndudiling OK wiaudwsumsihluldaaug

3.3.3 N156319%11199 HMI %38 Front Panel
n15a319m1198 HMI W#ivi1n1s Monitoring AMU89NTEUIUNITAI9ARBINS
AuAw, Joudl, iensuaniua Zaviin Front Panel 9xfijunuunisyinauagiiniin Block

Diagram 283lUsunsy LabVIEW

3.3.3.1 N196319 Block Diagram WaAINITAIUANTZAY
N15eunNllaEAaalinisiliew Flow Chart JUNIAPY LAI3990NLUY

lefduvdontuindezuin 3.43 udsrosudeululusunsy LabVIEW fsguil 3.45

Header pressure change Feed Rate
e

Disturbance uid
Level Flow Fosition evel
Set point MV set point £ Valve : Fead FI Tank
b Level Flow: eed o/ Flow 1
= - MV > L4
SV Controller Contrgller Valve Process
Process
Flow PV
Sensoi/Transmitter
Inner secondary process vadable, PV2.(feed rate)

Quter primary process variable, Py (liquid level

= ¢
EUM 3.43 ‘N\‘iﬂ“ﬁﬁUﬁ@ﬂlﬂangiﬂJ

1T 3.43 \Juufennismunuuuy Cascade Control fildnaunulilag

b4
at o

azuansbiliiununvesdl PV MV uaz SV vesnszuiunisiiavdwmalugseduiinlu Tank fivh

N3AIUAN
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a v
LINAU

A

faAnsERURLaNHoInNg

fmuauilefvasyauvesla

AaAN Rl vanAT
LavemsINIsbua

y

@9A7 MV* SUAT PV 20955610

LAYINIINN5 AN OPC

WEARNY AIALER FanUsnTEuInnIg

At uune nagnsan

'

WnsAuA

Lulgy

o =8 1
UUnnan

5UN 3.44 Flow Chart 283n13503AszAUz4lMa

. :; o o .

NNFUN 3.44 Tudupauusnlunsnazmuansyivveslnalsdelinisn

Setpoint sgaurluandsinisneu ntudoshilsiduniuguuuu Cascade Control ey
fifuusnIunu PID veeszRuLazdnsnsinardiunieades Wenaasaloudl PID 9l

o : ') ) a
NANDUAUDINAINNIAD PV (Process Variable) 2a45zdiunazsnsinisinanasuivasld My



43

(Manipulate Variable) ¥83n13auAu PID saessialag MV agvimtifidenisaauau Control

v

Valve lilllavselnnnidosmunlaoenuuuly e PID Mdonanaaslianunsaniuauldden

1 = v a i et | e o W v
ABIN1T WEADIUNTITNAEDINIAT PID WﬂﬂfjﬁW]'WlﬁlSVﬂlﬂ

8 FLC i Block Diagram =TT

Fle Edt Yiew Project Qpeate Jook Window Help
[ @] @[] G| [25]jualm? 1 155t Apphestion Fort + [$= | e [l B ) v Search "Wk

Control Vahe 2 Centrol Valve

B

Orifice

Stop recorder
o -—. [’ @ &
MMEmﬁml « cacd B.C WY W' YO W FW .0 Faaaol =™ B = & >

sUfi 3.45 Block Diagram 999 LabVIEW

( Control Valve 2 \K Control Valve \

V]

Orifice 2 Orifice

s s

£ R Dy

agnetic?_ tic

' . g
; il

o

Magne
Y
v ent 2 M i Venturi
/o 7|
[ o L] 0

L .

o
40.95) [z~ Leye

gﬂﬁ 3.46 Input AF¥UIIN OPC Server
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9ngUdunsnda AINUATAINSUNIAIN OPC Server Tadsnniu Word
(lsuiiavinvanduavgiuduie 0-4095) drudiaesavilumsiraildluuansduday

wanra Tnsazuanadulesifus fenisth Word #ileluvns 40.95

4 o=

= T T ——
Flow PIff™ @“
W @
ﬁ /’f Level Chart ;\\

2
Control Valve Output

Level PID

a =

UM 3.47 AIUPIUANLALLAAWE

mmgﬂfr’i 347 dhunsnasdudiuves Controller Fausag Controller az$u
Input 2 8¢13A8 PV uaz PID Tag Level Controller 9v&3n135 Flow Controller uayluds
Control Valve fadnnanuils duflaodifunisds Control Valve Hiun1a OPC Server lng
Aildann Controller iuwefifudssdasuuantu Word fousnen1san 40.95 dudlanu
sstfunisuanswaldy Chart vaenssuaunis lovassl 2 sULUUAB Process Chart (Level
Chart) Ingazuansszauresiva dyauniunu MV uaz Setpoint EULLU‘Uﬁﬂ‘adﬁE] Tracking
Chart fivihiuanwaiUisuifisuseninedyaos MV Addhfuvdoansmsnslvafusng

Mstuavngy

JUN 3.48 dyanauuniniuazyunes
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=~ 1 1= o = ] = I =1
‘{I’lﬂgﬂ“ﬂ 3.48 @UkINLUUNITNIVUAAINNLTIVDIEIULEAINED Anu8Tu

fadiu#l Inglusianilasld 1000 Tad3udt dawdl 2 Wunsadielu Stop vumii1ae HM

3.3.1.2 Front Panel %58 HMI va4lUswnsu LabVIEW

ToyakUY

duiuday

Alsiannsilivu Block Diagram IneagUsenaulusieg 3 d9u duusnsu
Manual 1aun n3A%A1 Set Point N13nAYu Stop warn1sisAn PID drufidas

89107 PLC lAln Avwes Control Valve 7uTUafiA Percent wazA1vasgunsalin

A9 daufiann MsuanmatoyalugUiuuveinsm

Level PLD
P

.

W |

Main Apphcation Instance] <

Flew PLD

—. [- B
3-of s

I o

Control Valve

- 100= 4
50", E
{
f & 0z
o \
252
0=
/
"
&

My

Fow Py Y oco|

Contral Valve Level

=17 e [

“ Control Valve Output
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3 —

=

-

- —— - -

EEERRST AN R
FowtV W oz

e

A

E‘Uﬁ 3.49 Front Panel 999 LabVIEW

3.3.4 Trial & Error Close-loop Tuning (M3 UUABIHAABIYN)

a

g

slifansvaasstdon Kp, Kiltmeulnsa wandunadrfivivldssuusauna

(34

U

—_

o C N O I N

URBUNTITIU

. 5undannsIWuee Process Variable (PV)
V00 Ki way Kd Wugud

[ (4
. 198 Kp Adaye

Qs =3

. WiNAT Kp qunsevisdyanadvnaaniinnisiunie (Oscillate)

=

. 1977 Kp Tndenianilsvesmivinliinniswnis
fn9suudall Offset Sewing Set Point uag Process Variable TSy Ki 1iudu

ulaidl Offset (Msvnanatilaiusu Kd wsigiazifianisunise @)
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lngunfudlugnavnssuagldnisemunuuuy  Single Loop  Fshnisvaaediiie

= Y = a = -
Wisuifisuiumsmunuiadlafe Cascade Control Twumil 4 azfumsnanfeganis
NNABY N15INADILALNITNAADINNY Famsnmassluunilazusenauludenisveassld Host

Link daehu PLC mauRu Plant, msAarefeansszinine OPC Server Aulusunsy LabVIEW
WarMIAIUAN Plant KulUsunsy LabVIEW

4.1 N3IABINTEUIUNITHIUYATIADS

4.1.1 msnaaasld Host Link desin PLC 1ilaAduAs Plant
gunsaiflflunisvaaes
1. gUnsal PLC Bvfa OMRON C200HS 1 ta¥aa
2. posfawieiniouriuganuas Host Link LAB 1.0 1 4a
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)
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=

Control Wabe d Lot 2
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JUN 4.1 sUdwmeufameiniouriugenas Host Link LAB 1.0
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e i | S, 4 *3

gﬂ‘ﬁ 4.2 @8 RS-232 Aldnatuneufinnes
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5UM 4.3 gUns0d PLC B OMRON C200HS 1 i

4.1.2 n13AUAYN Plant #1ulusunsy LabVIEW
doasalwdlulusunay LabVIEW agiindheetusn 2 wih WWudnih Front
Panel Fadumihillilunsuansagiléan uaznth Block Diagram Wumihifldlunsideu
TUsunsu LLasmimaaaﬁLLﬁqaamﬂu Single Loop waz Cascade Loop
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9N3UT 4.5 mi1ae HMI ¥as Cascade Control 214 PID doss@sdausniluresnis
AuAn Level uagdidonduvainisaauau Flow Wavhmsiimua Set Point uaz PID ud
T¥iin1s Operate Inelusunsu LabVIEW azvinisaununszuaunsiviud



49

ludunanawant Front Panel lefinseanuuuliuansuadisil
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2) 1 Performance Index 48432Uv
3) wWisuifleulseavs3UraIn1sAIUALTENIN Single Loop 1y Cascade Loop

4.2.1 vaaasuiuaAl PID
A13199 4.1 N15MIAaRden PID u84 Single Loop 7 Set Point = 50 (fiszsuth 50%)

PID fingaed L8 T1(min) - 4381 T2(min)
Kc= 1.2, Ti= 0.6, Td= 0 1.10 4.30
Kc= 1.6, Ti= 0.6, Td=0 0.78 3.60
Kc= 2.0, Ti=0.6, Td=0 0.63 2.78

A9197 4.2 NMsMeaesAl PID ves Cascade Loop i Set Point = 50 (fiszsiuri 50%)

PID fivaaed 1381 T1(min) | 381 T2(min)
Level Kc= 1.0, Ti= 0.1, Td= 0 0.75 2.95
Flow Kc= 2.0, Ti= 0.8, Td= 0
Level Kc= 2.0, Ti= 0.75, Td= 0 0.83 3.28
Flow Kc= 1.0, Ti= 0.75, Td= 0
Level Ke= 2.0, Ti= 0.8, Td= 0 0.93 2.63
Flow Kc= 1.0, Ti= 0.7, Td= 0

ANUATI
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Aet919a Rise Time MllA101WNATENIN 10 §4 90 % AvassvAuIz L 5 - 45 %
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P | v o o
lpea1se 4.1 way 4.2 uansaaanlunsidnie Steady-State 0evid@ndnIg
AIUANNIlULUY Single Loop Wagwuu Cascade Loop 91 Set Point = 50% &49z31uunca

& v
Pa4NITNAaDLUUAIL

NAMBUAUDIVRINIIAIUALLUY Single Loop
< o Ao = =] Sa .
Ltlumsmwa‘nwa;ﬂmnmwmaaamwauuduniﬂwmawamauauawum Set Point
1l ) =
9g¥ 50 % UanINgUN 4.12

AT iaReUAWBITEINNIALANwLIL SThglesLoop
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0
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s StPOINT  e===== Single Loop

JUM 4.12 N9 1HARBUALENNSAIUANSTAULUY Sinele Loop

NngUT 4.12 NINUNARBUAUIVRINITATUANIUL Single Loop t51dnansafiasan
wameuauadlilnen1shnsdl 6.1 wfeisansanssl TaeRansaneinkaneuausssuia
fanuoanisnaaosdmailadad

Tunnsfimrsanilirieauaiu (Rise Time)

fiendinmszuang 10-fis 90 % axmutifiniseauasiuy Single Loop uasiinaves
nsvaaosgil 0.63 unil TagRatsanilen T arneswd 4.1

dlovhnisfansandidwes Setting Time (T)

Tnofissiuannzasiivindu 50 % taelovnsinfisesiu + 2 % vesannzasiiozld

1 @ !

FszdfuRgTEing 49-519% Fn3AIVANIUY Single Loop agldtaiiandng Setting Time
fiffignuoemanaaesiirinty 2.78 wid anmsiiansanenfiniss 4.1
HANBUAUBIYDINTIAIUANLUY Cascade Loop

Tromsfiansananesiedl 42 washAwaneuauasiiifigavenismanossh

@ a
nﬂwuammamgﬂw 4.13
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e S0tpOINt | === Cascade Loop
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JUN 4.13 nsminandUaLBINTAUANSYIIULUY Cascade Loop

INNTTHNARDUAUDINRINITAIUANKUL.  Cascade  Loop  I57@m130fiansan
wameuavesldlaenisdmneedl - 42 | wfensendandeadidise  Taeforsanan
NAMBUALBITILTIRTIgAYEINITYIARDY

TunsRansanfisgaaarntu (Rise Time)

filondnnsswing 10 fis 90 9% FgWuafinTarmuANkUL Cascade Loop fhiaxiina
msnnaeeegil 0.93 unfl Tasfimnsanitin T, 31nmissdt 4.1

devinsResaniiaves Setting Time (Ty)

Tnoisefuaninenaivindy 50 % laewdeshnisinfissiu £ 2 % vpsdnasnaiazly
FrszAURYIEWIN 49-519% FIMIAIUANLUY Single Loop a¢litnsnaning Setting Time
fiffignvesnsnaassiinivitiy 2,63 uall anmsRimsaiians 4.1
MIUSEUEUNARBU AU IYBINTSAIUAN

FaTumIWFouNAsEMINNSAUANIUY UUU Single Loop  uazWUU Cascade
Loop ¥ilflnensthendildanmsneass uay nsmvatHaneudusaiUiousUfusgUi

4.14
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3UN 4.14 N9 WNURHUIBUNAN D UALBYBIN IAIUANVINEADIIITBY

NI RaneUaLewanIsrILANIlunTsIUTBuB U ST s lean
HARDUAUDIYBINITAIVANLUY. UUU Single Loop Wasuwuy Cascade Loop uaviileiily
o ! a I el v ni 2 as A=’i)
wasansaiuAilaannmTen 4.1 waz 4.2 agenunInaunalacail

lunsfinnsaniiniviniaivi@u (Rise Time)

A 1 =t 1 :J o Q‘j 2|

MaFNnIEnINg 1063 90 % WAUTTINISAIUARLUY Single Loop tuazldtasm
4 | e W % 1 -:!' A:’IJ a1 :Jdni lq' =i
vssndigsdainaleaine T, ddlunisnnassiiaedeninanegs 0.63 uil

29 g a & ; L

WIANINITNAITUINAIVDY Setting Time (T,)

ni s = 1 d‘ ° o oa ot a1 2

Tnevszruantigasiviniu 50 % laeilavinsieisesu + 2 % vesannzaaniazls
| ar 1 ' = 2/ 1 PV )
ANEAVRYITVINY 89-51% ansMUANIUY Cascade Loop deltwaaaaning Setting
Time 3 Taedaviniu 2.63 ul

wilevinsinsangisamimseildidiganae Steady State (Wasauwes T; uay
T) WWUINMsAIUANWUY Single Loop a¢lvinanavausdlafininefidegi 3.41 uiil &
11NN Cascade Loop #iifnagil 3.56 w17
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gﬂﬁ 4.16 wamsnovausile Ke = 2.0, Ti = 0.8, Td = 0 (Level) uag Kc = 1.0, Ti = 0.7,
Td= 0 (Flow)
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1Nt 4.16 WuAmanisnovauesiiAfigalunmAneIweIMsAIUANLUY. MALAR
nymusnvededouandiiuionginssuvesnsmunuseiuliidng  Set  Point  @97n
wofinssuvesnsaziimaiin  Overshoot  1intuudinniuszdesqdndganioe  Steady
State Tuthanandienn waznsivdossuansdisnts Tag edeyaildarnainedesdiens 3
@3 (Venturi , Orifice , Magnetic) Lﬁauﬁ’uﬁﬂﬁﬁ’m’mﬂu (Controller) Aunadls

andurhmsiUdsy Set Point YonIsmvAULodINaNgAnTTITesHanaUAuatlng
Henlddn Set Point 7 40 % uar Set Point 60 % sy eflaedanaidens
WAt Set Point udrazanunsavinismuauliidnganios Steady State léudalal
AsMAaBINIAUANTIALTMLNaTERY 40 %

HloBuns1a8n15¥inIuTeITEUIAITUANLUY Single Loop wlananauauosisgy
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mmns Spt POiNt e Single Loop

< 1Y i
JUN 4.17 N9 MNEABUEUBINTATUANSEAULUY Single Loop

INNITNANABUANDWBINISAIUANSEAULUY Single Loop fimithwmne 40 %
aunsoRnsanNanauaadldfanalil

F1929178174 (Rise Time)

flendinmsewing 10 % fa 90 % AvessvAuagsEwin 4 - 36 % Wevinisia
a0 W YRVaITTAUTIUTTIAIUTI 0.45 undl

FaNgaNAa (Setting Time)

fisziuanneasiivindy 40.00 9% Wevhmsiadiszdu +2 % vesdianizad oz
larnseduagszning 39.2 % f 40.8 % sxlddranandaunaussuna 3.12 unil

Alaesyngean (Maximum Overshoot)

fududunssuaunsauduaanszuiuns Selenosyngeanilldivhiv 11.0875 %

dleFuNsTanamsieuessEUUMUALILUY Cascade Loop azlfkanauauass
SU7l a.18
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U 4.18 N3 MHARBUALDINIIAIUANTYAULUY Cascade Loop

FMa3013u (Rise Time)

eIfnnTEuIng 10 9% 8390 % eivesseiuagTImine 4 - 36 % levimsin
U987 M VI9VRITEA VTS U HATUTZI 0.55 Ui

Aangauna (Setting Time)

fissiuanmsasiivii 40.00 % dlovimisTafisesiu 42 % vesAiTianzasl ¢

7 (]

larsgiuagszning 39.2 % §940.8 % agliiiaiadaunaussanm 2.98 wil
AloneiyRasda (Maximum Overshoot)
saddunszuaums i iuganszUIuns fiinleliniyngegniiliwinty 21.9125 %
nsviaaeIMsmRNTiAtimIesEdy 60 %
e i3unshasin etz umuRiuUy Single Loop alfnansuaussiagy
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EU‘W 4.19 ﬂ‘i"zwLLﬂﬂ\‘lNﬁﬂaUﬂuaﬂﬂWﬁﬂ'ﬁUﬂﬂﬁgﬂﬂULLUU Single Loop
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FAYaa1tu (Rise Time)

fiewinmszming 10 % & 90 % AveesEivagsEning 6 - 54 % Lieshnisie
190a0 M YNVBITTFUTUAzTAIUTENI 1.52 Uil

AaNgauna (Setting Time)

fissduannizasiivinfu 40.00 % ilevhmsfailsesiu 2 % vesmilanniza e
leiAnszaiuagsewing 58.8 % fis 61.2 % aeldvranangaugaUszanal 3.53 uni

auwninswlaiiin  Overshoot  SumssilessnivhmsmaaestBinaniludslyl
Weamadensifiuturesns  Saufimdeadeundufing - Qumsmnassifinsdaan
Maximum Set Point 137 60 %)

LﬁéL'%'umﬁﬁamnﬁﬁ’mumaﬁswmmmw Cascade Loop ¢ldnanauauatds
SU7l 4.20
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e Spt POINt - e=smme Cascade Loop

= )
FUN 4.20 N3 MNARBUALRINISAIUANTEAULUY Cascade Loop

ﬁ’l‘thdnm‘ﬁu (Rise Time)

fiowinmsendte. 10 % fs 90 % Fupssadupgszning 6 - 54 % dlevimsin
7991987 8 YIWDITEAUTNALRETAUSEIN 1.62 WR

AIANgaNAa (Setting Time)

fiszduanmvasiivhiu 40.00 % wlavinsiafiszdu 42 % vesiitanizasit o
larseduagszuing 58.8 % fi 61.2 % avlddranandaugauszana 3.36 il
i Overshoot Winfuifissdntiosetiivszunm 8.33 % NWOANTTUVRINTINTAUNANN
NN TzYLETTNsnaesinashludliifismesensifistureansy  fausHnndiee

o 5'{ :.d} o’.’/ L} 5 B v o
WannPuiau (unsveaaetinissiidl Maximum Set Point 137 60 %)
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4.2.2 ¥1A1 Performance Index ¥a333uy
A1 Performance Index fle AfivsuaniaUsyansnmussszuumunu ieuia
UsgAvBnmvasssuumuuuuugulasannsausuimsifinesuesssuumunuiitativ
wisanA Performance Index I¢ A1 Performance Index 7inulsvialufie

1) A 1AE ( fom le(t) | dt) Wumsmalszandnmvesszuuldainnismuuiaves Error
Wgsogafeudninn integral dlewinlug Feen IAE Tasdushitvenvunnues Error
Feszuu §16n IAE topuansin Error Yossruuziiadlnaaud

le(t) | = Hasimwase Error 18955UU 89en Error dwildainmasnsues SV uaz PV Tngas

1131 Integral Wisufiuan

2) A ITAE (fomt | e(t) 1 dt) \TunilslunsmenUssBnsnmaasszuudean ITAE Gosdiin
ws T Mfegadeaivnaniumdfadey Tavauduss Integral Aisrinisianaiuazns
favunevos Eror lufudeniu Ssasnmineanuditne TAE senintdenq fezdoldd
Controller 49315731934 Rise Time 7

| e(t) | = Hasivase Error U8452UU e Error dwnldainnasiswes SV uas PV Tnae

1131 Integral Wigunuiagg

t = AptsmETivinIsMaaeY wenved | e(t) | Wuasuanntumutianalneazie

daanfiansanvndl Guii)

' g
as o

15197 4.3 NSYIAGDIAT IAE WAz [TAE vae Cascade Loop # Set Point = 50 (fisvsuth
509%)

PID #innaes IAE TAE
Level Kc= 1.0, Ti= 0.1, Td=0 | 2.036284 4.901066
Flow Kc= 2.0, Ti= 0.8, Td=0

Level Ke=2.0, Ti= 0.75, Td=0 2.25001 5.585469
Flow'Kc=10,.Ti= 0.75, Td= 0
Level Ke="2.0, Ti= 0.8, Td=10 1.31885 2.946707

Flow Kc= 1.0, Ti= 0.7, Td=0

AT 4.4 nsvaRsAn IAE way ITAE ved Single Loop # Set Point = 50 (fiszuti
50%)

PID innass IAE ITAE
Kc= 1.2, Ti= 0.6, Td=0 | 2907645 6.4378
Kc= 1.6, Ti= 0.6, Td=0 | 2738318 | 6.861829
Kc= 2.0, Ti= 0.6, Td=0 | 1.680011 | 4.351541

PNMTIN 4.3 — 4.4 1519z8iIA IAE |, ITAE, Y9433N15AVANLUY Cascade
o <l w1 ey v . e v ' =
Control WiaSsuiiisuiuAilaainnisauAuwuy Single Loop azwuiiimidesnin &
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a1

wansliliuIINsAuANLUY Cascade iUsz@nBaimunnndn msnedien Eror vossruutiey
MNdadunAaINA1 IAE uazdIuve ITAE dusvusuania Eror AinTulut Rise Time 92
WUINNNSAIUANLUY Cascade Loop 9&dl Error iinfiutiosniduiiioniu

N1511A1 Overshoot YaISEUU

P 5 1 - c;
WLesn  Overshoot tuagludiu Transient Performance #sauillunns

a 1A < ] .
WA M3UlUUYeINanBUANRY 1ng Overshoot %L?Jumwmnwamxmw input L&y
Output  fnilazlivszanuanuiaiosninvesszuudasiaemlugUees Percentage

L4 o = ' L 4 - [} = a o
Overshoot lagsaeimuIiasusamiue ITAE LWBUUBNINUTEENENMNSATIUAY

maximum overshoot <100 @.1)

Percentage overshoot = _
' set point

AT 4.5 P 1auEnan Percentage Overshoot 84 Cascade Loop 71 Set Point = 50 (4

SEAUUT 50%)

PID finnans Percentage overshoot
LevelKc= 1.0, Ti= 0.1, Td='0 2259 192
Flow Kc= 2.0, Ti= 0.8, Td= 0
LevelKE=:2:05 Ti= .75, d=)0 13.7484
Flow Kc= 1.0, Ti= 0.75,Td=0
Level Kc=2.0, Ti= 0.8, Td=0 14.7742
Flow Kc=1.0, Ti= 0.7, Td=0

A151991 4.6 M1319UENAY Percentage Overshoot U84 Single Loop 7l Set Point = 50 (ﬁ
SEFUUN 509)

PID ﬁ"ﬂ@lam Percentage Overshoot
Kegl 2, Ti= 0i6—TFe= 25.2258
Kc= 1.6, Ti= 0.6, Td= 0 18.3394
Ke="2.0)Ti= 0.6; Td=:,0 8.8156

MMM 45 - 46 191sfiuinA Overshoot YBIBNIAIVANLUY
Cascade Control Lﬁam“%amﬁwﬁwhﬁlé’mnm'sm"uamuu Single Loop 9¢dlANganT u
Overshoot aﬂwaLﬁaaﬁulﬁaﬁm’limjwaﬂﬁwisﬁw%mw‘ummimmulﬁ Aol ITAE
SN 4.3 uay 4.4 mﬁﬁmmﬁqmimuamw Cascade Loop 3wdlA1 Performance
Index And namAeluvmsnisiin Overshoot 2%l Error Wintutiosnin
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4.2.3 WiBugUUsE NN MUBIN1IAIVANTENTN Single Loop AU Cascade Loop
Nnwansvaaestuhdedt 4.2.1 uay 4.22 wildhwawSoudiousswing Single
Loop MU Cascade Loop lusinuvaanisidng Steady State uazdn Performance Index lag
vhmsidendmsiines AangeuUisufisuiu
A151e7l 4.7 u:amminJ%'smLﬁ&mmnmﬁgwmﬁlﬁqgi Steady State 5¥#114 Cascade Loop
AU Single Loop

PID inmand Aaniiliiing Steady State
(W)
Level Kc= 2.0, Ti= 0.8, Td=0 3.56
Flow Kc= 1.0, Ti= 0.7, Td= 0
Kc= 2.0, Ti=0.6, Td= 0 3.41

MM 4.7 L?Jum'il,ﬂ%'amﬁuunmsauﬁ%wmﬁlﬂumsmuauLﬁ"alﬁri’ﬁgjamas
Steady State SYWINMSAIVANIABIINY  WUFTINSAMILANLUY Single Loop ¢l
wanpvauedlsanidadleregi 3.41 it Fatorndn Cascade Loop Tiileegii 3.56 unil
A9799 4.8 uaninnsSEULiEUAY Performance Index Semdne Cascade Loop iU Single

Loop
PID fivnaes IAE TAE
Level K= 2.0, Ti= 0.8, Td=0 | | 1.31885 2.946707
Flow Ke=1.0,Ti= 0,7, Td=0
Ke= 2.0, Ti= 0.6, Td= 0 1680011 4.351541

NIINUIBUAURIAT Error ﬁLﬁﬂﬁu’luﬂixmunﬁmUﬂmﬁ"’aLLUU Single Loop uay
Cascade Loop
NSMUARIAT Error ﬁwammavauaamsmuauLLUU Single Loop ile Ke = 20, T, = 0.6,
T, =0

45
40
35
30
o
o 25
[0
o
= 20
15 e
10
5
0 e et
O MWL AOANNOK AT ~NOMWOUWOONWDLOR A ~OMmWn
AN M OUNSNOODO A M s N OO NMS W~ 0O
™ o A H NN NN NN NN

a = 1 da & 4 o ;
U 4.21 uansiieAn Error VNAYULLBNINITAIUANNITEUIUNITUUU Single Loop
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P = 1 da & o o .
NFUA 4.21 uamsdsA1 Eror AATUEDYINITAIVALNTYUIUNTTLUL  Single
Loop asnannsalinsgiuSeuiieuiuguil 4.22

NI1WUARSAN Error ﬁwamsmauaua«,ﬁa Kc=1.0,T, =0.7, Ty = 0 (Flow) uag Kc
=20,T, =08, Tp =0 (Level)
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TIME

»
=

d = 1 dl o o
E‘UVI 4.22 @M959A7 Error MNAVULLBDNINTIATUANNTEUIUNITUUY Cascade Loop

A =3 1 dlﬂ du d o
NNFUN 4.22 uaneilep Error ALARTUINENINTTAIUANATEUIUNSWUU Cascade

Loop
dl o - 1 @ A A 1 8/ 1
EIDNINITWIITUIIIUAUMNGIN 4.8 LAy E‘LJ‘V] 4.21 LLB']EI’!&J’T‘JQ&?UI@T]ﬂ’]‘iﬁ’JUF]LI

WUy Cascade Loop &l Performance Index fifind1 winemuin Error Aiialussuud]

ATtBUNIN

M13199 4.9 uanansiIeuisusn Overshoot s¥min Cascade Loop fuU Single Loop

PID finmaes A1 Percentage Overshoot (%)
Level Kc= 2.0, Ti= 0.8, Td= 0 14.7742
Flow Kc= 1.0, Ti= 0.7, Td= 0
Kc= 2.0, Ti= 0.6, Td= 0 8.8156

NATIA 4.9 NIAIWANUUY Cascade Loop A Overshoot gandn il
Overshoot igaiuly (aufiadn Alarm High) szviliiAndeRanannvesnszuiumsly ua
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Uademdnidaveniislszdvinmuasnismunuliifinnsanaindr TAE Faagwuinniseanuny
WUy Cascade Loop sfuszansnwianinAed] Error Tugas Maximum Overshoot tiaenin

o o w W o a v s vo &
diodhda 4.2.3 Navueufiansanuaawsilaesil
o a < % [ P
imsitasanluFemeinisldnadig Steady State (lumsnsil 4.7) nmseunu
WU Single Loop 9##nlluu Cascade Loop
° a < =
vimsiansanluisesves Performance Index (lun1s1sii 4.8) msmuauLuy
g a1
Cascade Loop 9zdAN Performance Index 1AnN30
o a < a = 3
vimsiasunlulieavenisiiin Overshoot (lums1eil 4.9) Mmsauaukuv Single
Loop 2#dl Overshoot s3Il uL. Cascade Loop

MnMsnaaeasagulen
'L‘um‘sﬁmmwLﬁaﬂfuﬁm’uaanWimUﬂuﬂguwﬁmF‘hﬁaﬁﬁmqﬂszaqﬁmmmsmusﬁuﬁﬁ

foen1smsmuauliAAng Set Point uay Steady State lalilvvhnisidonlduuy Single

Loop withluszuudesmsbiiindefianainiioy arsdonldnisniuguuuu Cascade Loop
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5.1 aguna

1nMsAneLaziinismeasaiiolUsuifisunaneuaueINITAIUANTENI1NTS
AIUANSERULULIITOULRE LAENIIAIUANTERULUUMNTOUATAAR Faen1sld PID Control
wuiszavinmusanismueiisaeniufivszaninmiuandreiu lunsiarsandenin
‘uaamimuﬁuﬁuasﬁaaﬁwﬁaﬁﬁmqﬂixa&ﬁmaﬂmﬁmuauﬁwﬁaqﬂﬁmimwuﬁﬁﬁhﬁwé Set
Point waz Steady State ln31lvivinn1sidenlduuy Single Loop wadlusguuiinisifa
dryaymusuniu (Distdrbance) inte wioszuusasnisliiadofanantes arsidenldnns
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Technical Information Honeywell

-ST 3000 Smart Pressure
Series 900 leferent 'al Pre:
Specifications
34 ST 03-65, January 2013

Introduction
In 1983, Honeywell introduced the first Smart Pressure

Transmitter— the ST 3000°. In 1989, Honeywell launched
the first all digital, bi-directional protocol for smart field
devices. Today, its ST 3000 Series 900 Differential Pressure
Transmitters continue to bring proven “smart” technclogy to a
wide spectrum of pressure measurement applications, from
furnace combustion airflow rate to hydrostatic tank gauging.
The ST 3000 S900 Differential Pressure Transmitter can be
used with any primary flow element to provide proven,
repeatable flow measurement.

All ST 3000 transmitters can provide a 4-20 mA output,
Honeywell Digitally Enhanced (DE) output, HART® output, or | [ : .
FOUNDATION™ Fieldbus output. When digitally integrated R ?:.:3:: g?;:::;?;ti:z :;f,f;:r;:ﬂﬁg;: AR fRale
with Honeywell's Process Knowledge System™, EXPERION
PKS™ ST 3000 instruments provide a more accurate
process variable as well as advanced diagnostics.

The devices provide comprehensive self-diagnostics to help
users maintain high uptime, meet regulatory requirements,
and attain high quality standards. S900 transmitters allow
smart performance at analog prices. Accurate, reliable and
stable, Series 900 transmitters offer greater turndown ratio
than conventional transmitters

Honeywell's cost-effective ST 3000 S900 transmitters lead
the industry in reliability and stability:

s Stability = +0.01% per year All ST 3000 transmitters can be ordered to provide one of the

« Reliability = 470 years MTBF following output communication options.

STD924 0 to 400 inH20 0 to 1,000 mbar

Honeywell Digitally Enhanced (DE)

STD930 0to 100 psi Oto 7 bar @ -
HART™ (versions 5.x or 6.x)

STD974 0 to 3,000 psi 0to 210 bar

FOUNDATION™ Fieldbus




ST 3000 Smart Pressure Transmitter

Description
The ST 3000 transmitter can replace any 4 to 20 mA output
transmitter in use today and operates over a standard two-
wire system.

The measuring means is a piezoresistive sensor, which
actually contains three sensors in one. It contains a
differential pressure sensor, a temperature sensor, and a
static pressure sensor.

Microprocessor-based electronics provide higher span-
turndown ratio, improved temperature and pressure
compensation, and improved accuracy.

The transmitter's meter body and electronics housing resist
shock, vibration, corrosion, and moisture. The electronics
housing contains a compartment for the single-board
electronics, which is isolated from an integral junction box.
The single-board electronics is replaceable and
interchangeable with any other ST 3000 Series 100 or Series
900 model transmitter.

Like other Honeywell transmitters, the ST 3000 features two-
way communication and configuration capability between the
operator and the transmitter through several Honeywell field-
rated portable configuration devices, including the Smart
Field Communicator (SFC) and the Muiltiple Communication
Configurator (MC ToolKit). While both are made for in-field
use, the MC Toolkit also can be ordered for use in intrinsically
safe environments.

The SCT 3000 Smartline® Configuration Toolkit provides an
easy way to configure instruments using a personal
computer. The toolkit enables configuration of devices before
shipping or installation. The SCT 3000 can operate in the
offline mode to configure an unlimited number of devices.
The database can then be loaded down-line during
commissioning.

When digitally integrated with Honeywell's Experion® Process
Knowledge System or other TDC/TPS systems,

ST 3000 instruments provides local measurement accuracy
to the system level without adding typical A/D and D/A
converter inaccuracies as well as providing advantages from
the many other on-board advanced diagnostic features.
Honeywell's high-performance ST 3000 S100 transmitters
lead the industry in: Accuracy, Stability, Reliability, Range-
ability and Warranty.

Features
e Choice of linear or square root output conformity is a

simple configuration selection.

s Direct digital integration with Experion PKS and other
control systems provides local measurement accuracy to
the system level without adding typical A/D and D/A
converter inaccuracies.

e Unique piezoresistive sensor automatically compensates
input for temperature and static pressure. Added “smart”
features include configuring lower and upper range
values, simulating accurate analog output, and selecting
preprogrammed engineering units for display.

e Smart transmitter capabilities with local or remote
interfacing means significant manpower efficiency
improvements in commissioning, start-up, and ongoing
maintenance functions.

Advanced Diagnostics

ST 3000 is now available for both HART® 6 and

Foundation™ Fieldbus with advanced diagnostics that

minimize unplanned plant outages, minimize maintenance

costs and by providing the industry’s most reliable

transmitter.

s Provide advanced warning of possible failure events and
avoid costly shutdowns.

e Three levels of failure reporting

o« Comprehensive list of on-board diagnostics (Ref. ST
3000 User manual with HART® 6, 34-ST-25-17 Rev:
June 09 and Foundation™ Fieldbus option manual 34-
S§T-25-15 Rev: June 09)



ST 3000 Smart Pressure Transmitter

Operating Conditions — All Models

Reference Rated Condition Operative Limits Transportation and
Parameter Condition Storage
(at zero static)
OC OF oc oF oC DF oc oF
Ambient Temperature 25+¢1 | 77+2 | -40t085 | -40t0185 | -40t0 85 | -40to 185 |-55 to 125/ -67 to 257
Meter Body Temperature 2531 | 7742 | -40to 110" | -40 to 230" | -40 to 125 | -40 to 257 |-55 to 125| -67 to 257
Humidity %RH 10 to 55 0to 100 0to 100 0to 100
Vacuum Region — Minimum
Pressure
All Models Except STD110
mmHg absolute Atmospheric 25 2 (short term?)
inH,0 absolute Atmospheric 13 1 (short term?)
Voltage Range: 10.8 to 42.4 Vdc at terminals
Supply Voltage, Current, and Current Range: 3.0to21.8 mA

Load Resistance

Load Resistance: 0 to 1,440 ohms (as shown in Figure 2)

Maximum Allowable
Working Pressure (MAWP)*

(ST 3000 products are rated to
Maximum Allowable Working Pressure.
MAWP depends on Approval Agency
and transmitter materials of
construction.)

STD924, STD930, STD974 = 4,500psi, 310 bar i
Static Pressure Limit = Maximum Allowable Working Pressure (MAWP) = Overpressure

Limit

1

reduced to 100" H,0.

w

Short term equals 2 hours at 70°C (158°F).
MAWP applies for temperature range -40 to 125°C. However, Static Pressure Limit is de-rated to 3,000 psi from -26°C to -40°C.

For CTFE fill fluid, the rating is -15°C to 110°C (5°F to 230°F); for the STD924 model at temperatures below -15° C (5°F) the URL is

Use of graphite o-rings de-rates transmitter to 3,625 psi. Use of adaptor with graphite o-rings de-rates transmitter to 3,000 psi.

1440

1200

Loop
Resistance
(ohms)

450

250

Consult factory for MAWP of ST 3000 transmitters with CSA approval.

800

0 10.8

16.28 20.63 25

28.3

Operating Voltage ¥dc)

Note: A minimum of 250 ohms
of loop resistance is necessary
to support communications.
Loop resistance equals barrier
resistance plus wire resistance
plus receiver resistance.

ﬁ = Operating Area

42.4

Figure 2 - Supply voltage and loop resistance chart




ST 3000 Smart Pressure Transmitter

Performance Under Rated Conditions* - Model STD924 (0 to 400 inH,0/1,000 mbar)

Parameter Description

Upper Range Limit inH,O | 400 (39.2°F/4°C is standard reference temperature for inH20 range.)
mbar | 1,000 )

Minimum Span inH,O0 |4 Note: Recommended minimum span in square root mode is 20 inHzO (50 mbar).
mbar | 10

Turndown Ratio

100 to 1

Zero Elevation and Suppression

-5 to £100% URL.

Accuracy (Reference — Includes

combined effects of linearity,

hysteresis, and repeatability)

» Accuracy includes residual error
after averaging successive
readings.

« For FounoaTion™ Fieldbus use
Digital Mode specifications.

« For HART® use Analog Mode
specifications.

In Analog Mode: +0.075% of calibrated span or upper range value (URV), whichever is
greater, terminal based.
For URV below reference point (25 inH20), accuracy equals:

25inH,0
+] 0.025+0,05] st . 0.025+0.05(Mj in % of span
spaninH,0 span mbar

In Digital Mode: +0.0625% of calibrated span or upper range value (URV), whichever is
greater, terminal based.

For URV below reference point (25 inH,0), accuracy equals:

251inH,0 62 mbar

i
Q125+ 05 s =—="5— [T oF & 0.0125+0.05(—) in % of span
¥ spaninH,0 span mbar

H

Zero Temperature Effect per
28°C (50°F)

In Analog Mode: +0.2125% of span.
Far URV below reference point (50 inH20), effect equals:

50 inH ,0 125 mbar )
+10.01264+0.2) ———— || or £( 0.0125 + 0.2f ——— | | in % of span
span inH ,O span mbar

In Digital Mode: £0.2% of span.
For URV below reference point (50 inH-Q), effect equals:

50 inH,0 125 mbar | .
B BN BT aRAI——— (%N ¥4 oRspan
span inH ,0 span mbar

Combined Zero and Span
Temperature Effect per 28°C
(50°F)

In Analog Mode: +0.3% of span.
For URV below reference point (50 inH20), effect equals:

50 inH ,0 125 mbar ||
+| 010+ 0.2 —— || or £| 0.10+ 0.02) ——— || in % of span
span inH ,0 span mbar

In Digital Mode: +0.275% of span.
For URV below reference point (50 inH;0), effect equals:

50 inH ,0 125 mbar )
+0.075+0.2)| — || or £/ 0.0754+0.2) ——— || in % of span
span inH ,0 span mbar

Zero Static Pressure Effect per
1,000 psi (70 bar)

+0.1625% of span.
For URV below reference point (50 inHzO), effect equals:

50 inH,O
+(0.01254+0.15 ———2=_ || or + o.o125+o.15(£5—m—ba—rj in % of span
spaninH ,0 span mbar

Combined Zero and Span Static
Pressure Effect per 1,000 psi (70
bar)

+0.30% of span.
For URV below reference point (50 inH20), effect equals:

50 inH ,O

+)0.154+0.15 ———2=_ || or + o.15+o.15(M in % of span
spaninH,0O span mbar

Stability

+0.015% of URL per year

* Performance specifications are based on reference conditions of 25°C (77°F), zero (0) static pressure, 10 to 55% RH, and 316 Stainless

Steel barrier diaphragm.




ST 3000 Smart Pressure Transmitter

Performance Under Rated Conditions* - Model STD930 (0 to 100 psi/7,000 mbar)

Parameter Description
Upper Range Limit psi | 100

bar |7
Minimum Span psi |1

bar | 007
Turndown Ratio 100 to 1

Zero Elevation and Suppression

No limit except minimum span within £100% URL.

Accuracy (Reference - Includes
combined effects of linearity,
hysteresis, and repeatability).

In Analog Mode: +0.075% of calibrated span or upper range value (URV), whichever is
greater, terminal based.
For URV below reference point (25 inH20), accuracy equals:

20 psi
t|:0.025+0.05{—p8|_]:| or 1[0.025+0.05(ﬂﬂ in % of span
span psi span bar

In Digital Mode: £0.0625% of calibrated span or upper range value (URV), whichever is
greater, terminal based.
For URV below reference point (20 psi), accuracy equals:

20 psi 1.4 bar }|. o
+| 0.0125+0.05{ ——— | | or %[ 0.0125+0.05 ————— | | in % of span
spanpsi span bar

Zero Temperature Effect per
28°C (50°F)

In Analog Mode: +£0.1625% of span.
For URV below reference point (30 psi), effect equals:
2 bar

30 psi
1[0.0125+0.15(—p—7ﬂ or i[0.0125+0.1{$)} in % of span
7 spanpsi span bar

In Digital Mode: +0.15% of span.
For URV below reference point (30 psi), effect equals:

30 psi 2bar

i0.15(—,] or 10.15(—] in % of span
span psi span bar

Combined Zero and Span
Temperature Effect per 28°C
(50°F)

In Analog Mode: +0.25% of span.
For URV below reference point (30 psi), effect equals:

30 psi
i[0.10+0.15( - ﬂ or 1[0.10+0.15(£ﬂ in % of span
span psi span bar

In Digital Mode: +0.225% of span.
For URV below reference point (30 psi), effect equals:

2 bar

30 psi
1[0.075+0.15(—p3|):l or 1{0.075+0.15(—J] in % of span
span psi span bar

Zero Static Pressure Effect per
1000 psi (70 bar)

+0.1625% of span.
For URV below reference point (30 psi), effect equals:

30 psi 2 bar .
+]0.0125+0.1§ — || or %/ 0.0125+0.15 ————— || in % of span
span psi span bar

Combined Zero and Span Static
Pressure Effect per 1000 psi (70
bar)

+0.30% of span.
For URV below reference point (30 psi), effect equals:

2 bar

30 psi 5
+|0.1540.15 — || or £/ 0.15+0.15 ————— || in % of span
span psi span bar

Stability

+0.04% of URL per year

* Performance specifications are based on reference conditions of 25°C (77°F), zero (0) static pressure, 10 to 55% RH, and
316L Stainless Steel barrier diaphragm.




ST 3000 Smart Pressure Transmitter

Performance Under Rated Conditions* - Model STD974 (0 to 3,000 psi/210 bar)

Parameter Description
Upper Range Limit psi | 3,000

bar | 210
Minimum Span psi |30

bar | 2.1
Turndown Ratio 100 to 1

Zero Elevation and Suppression

—0.6 and +100% URL.

Accuracy (Reference — Includes
combined effects of linearity,
hysteresis, and repeatability)

* Accuracy includes residual error
after averaging successive
readings.

- For Founpation™ Fieldbus use
Digital Mode specifications.

« For HART® use Analog Mode
specifications.

In Analog Mode: +0.2% of calibrated span or upper range value (URV), whichever is
greater, terminal based.

For URV below reference point (300 psi), accuracy equals:

300 psi
1[0‘05+0.15(—p5'ﬂ or ¢[0.05+0.15[Mﬂ in % of span
span psi span bar

In Digital Mode: +0.175% of calibrated span or upper range value (URV), whichever is
greater, terminal based.

For URV below reference point (300 psi), accuracy equals:

300 psi
i{o.025+0.15(—p‘_ﬂ or i[0.025+o.15(—21ﬂ—ﬂ in % of span
span psi span bar

Zero Temperature Effect per
28°C (50°F)

In Analog Mode: +0.2125% of span.
For URV below reference point (600 psi), effect equals:

500 psi
+]0.01254 0.20 —— | | or + 0_0125+o.2o(Mj in % of span
span psi span bar

In Digital Mode: £0.20% of span.
For URV below reference point (500 psi), effect equals:

500 psi 35bar | .
020 —— | or £0.200 —— | in % of span
span psi span bar

Combined Zero and Span
Temperature Effect per 28°C
(50°F)

In Analog Mode: +0.325% of span.
For URV below reference point (500 psi), effect equals:

500 psi
1[0.0125+0.2o[—p_)] or i[o.o125+o.2o(ﬁﬂ in % of span
span psi span bar

In Digital Mode: +0.30% of span.
For URV below reference point (500 psi), effect equals:

500 psi
i|:0.10+0.20( p5|}:| or i[0.10+0.20[mﬂ in % of span
spanpsi span bar

Zero Static Pressure Effect per
1,000 psi (70 bar)

+0.1625% of span.
For URV below reference point (500 psi), effect equals:

I 500 psi
0-0125+0-1{WH or 1[0.0125+0.15{—35 i ﬂ
L spanpsi span bar

I+

Combined Zero and Span Static
Pressure Effect per 1,000 psi (70
bar)

+0.30% of span.
For URV below reference point (500 psi), effect equals:

[ 500 psi
O.15+0.15( P H or 1[0.15-0-0.15(MJ:| in % of span
span psi span bar

H

Stability

+0.03% of URL per year

* Performance specifications are based on reference conditions of 25°C (77°F), zero (0) static pressure, 10 to 55% RH, and

316L Stainless Steel barrier diaphragm.




ST 3000 Smart Pressure Transmitter

Performance Under Rated Conditions - General for all Models

Parameter

Description

Output (two-wire)

Analog 4 to 20 mA or DE digital communications mode. Options available for
FOUNDATION™ Fieldbus and HART® protocol.

Supply Voltage Effect

0.005% span per volt.

Damping Time Constant

Adjustable from 0 to 32 seconds digital damping.

CE Conformity (Europe)

89/336/EEC, Electromagnetic Compatibility (EMC) Directive.

NAMUR NE 43 Compliance
Option

Transmitter failure information is generated when the measuring information is invalid
or no longer present. Failure information is transmitted as a current signal but
outside the normal 4-20 mA measurement signal level. Transmitter failure values
are: = 3.6 mA and 221.0 mA. The normal signal range is 2 3.8 mA and < 20.5 mA.

SIL 2/3 Compliance

SIL certified to IEC 61508 for non-redundant use in SIL 2 related Safety Systems
(single use) and for redundant (multiple) use in SIL 3 Safety Systems through

TUV Nord Sys Tec GmbH & Co. KG under the following standards:
IEC61508-1: 1998; IEC 61508-2: 2000; IEC61508-3: 1998.

Lightning Protection Option
(Code “LP”)

Leakage Current: 10 microamps max. @ 42.4 VDC, 93°C
Impulse Rating: 10/20 p sec. 5,000 Amps (50 strikes)
strikes)

(rise/decay)

10,000 Amps (20

10/1,000 p sec. 250 Amps (1,000 strikes) 500 Amps (400 strikes)

Physical and Approval Bodies

Parameter

Description

Barrier Diaphragms Material
STD924, STD930, STD974

316L SS, Hastelloy® C-2762, Monel® 400°, Tantalum, Gold plated 316LSS, Gold plated Hastelloy®
C-276° Gold plated Monel®400°

Process Head Material
STD924, STD930, STD974

316 SS*, Carbon Steel (zinc-plated)®, Monel®4007, Hastelloy® C-276°

Head Gaskets

Glass filled PTFE standard. Viton® and graphite optional.

Meter Body Bolting

Carbon Steel (Zinc plated)® standard. Options include 316 SS, NACE A286 SS bolts with NACE
304 SS nuts, and B7M.

Optional Adapter Flange and Bolts

Adapter Flange materials include 316 SS*, Hastelloy® C-276° and Monel®4007. Options for bolting
include carbon steel, 316SS*, NACE A286SS and B7M. Standard adapter flange gasket material
is glass filled PTFE. Viton® and graphite optional.

Mounting Bracket

Carbon Steel (Zinc-plated) or Stainless Steel angle bracket or Carbon Steel flat bracket available
(standard options).

Fill Fluid

Silicone DC® 200 ail or CTFE (Chlorotrifluoroethylene)

Electronic Housing

Epoxy-Polyester hybrid paint. Low Copper-Aluminum. Meets NEMA 4X (watertight) and NEMA 7
(explosionproof). Stainless steel optional.

Process Connections

1/4-inch NPT; 1/2-inch NPT with adapter. Process heads meet DIN 19,213 requirements.

Wiring

Accepts up to 16 AWG (1.5 mm diameter).

Mounting

Can be mounted in virtually any position using the standard mounting bracket. Bracket is
designed to mount on 2-inch (50 mm) vertical or horizontal pipe. See Figure 3.

Dimensions

See Figure 4.

Net Weight

Approximately 9 pounds (4.1 Kg).

? Hastelloy® C-276 or UNS N10276
* Monel® 400 or UNS N04400

* Supplied as 316 SS or as Grade CF8M, the casting equivalent of 316 SS.
® Carbon Steel heads are zinc-plated and not recommended for water service due to hydrogen migration. For that service, use 316 stainless steel wetted

Process Heads.

5 Hasielloy” C-276 or UNS N10276. Supplied as indicated or as Grade CW12MW, the casting equivalent of HasteFtoy" C-276
7 Monel® 400 or UNS N04400. Supplied as indicated or as Grade M30C, the casting equivalent of Monel® 400

Note: Pressure transmitters that are part of safety equipment for the protection of piping (systems) or vessel(s) from
exceeding allowable pressure limits, (equipment with safety functions in accordance with Pressure Equipment Directive
97/23/EC article 1, 2.1.3), require separate examination




ST 3000 Smart Pressure Transmitter

Certifications

Field

Type of Protection Comm. Option e | Temp. Codes
Explosionproof:
Class |, Division 1, Groups A, B, C, D
locations
Dust Ignition Proof: s
Class Il, Ill, Division 1, Groups E, F, G Al &l 5 Ta=93°C
locations,
Enclosure Type 4X
Vmax = 42.4V
Imax = 225mA
Intrinsically Safe: 4-20 mA / DE Eil::}.ZnF T4 Ta =93°C
V. Pi=1.2W
Class I, II, IlI, Division 1, Groups A, B, -
C, D, E, F, G locations, Enclosure Type Vinarg 30V
4X Imax = 225mA
4-20 mA / Ci=4.2nF T4 Ta=93°C
Li=*
Pi=1.2W
Vmax = 32V
Fieldbus — Entity I(r:rjla=x4=21nz}‘:0mA T4 Ta = 40°C
(Not FISCO) | = 0' T3 Ta=93°C
Intrinsically Safe: Pi =0.84W
Cl I, I, Ill, Divisi B - o A
o A LL R/ Aotopleidond = oy [ ST T4 Ta = 40°C
s s \ (Not FISCO) Li= 0' T3 Ta=93°C
FM ., | Class 1, Zone 0, AExia Group IIC, =2
Approvals Enclosure Type 4X / |P 66/67 Vmax = 17.5V
Imax = 380mA
— T4 Ta = 40°C
FISCO Eil:—g.ZnF T3 Ta = 93°C
Pi=5.32W
Vmax = 42.4V
Imax = 225mA
4-20 mA / DE Ci=4.2nF T4 Ta=93°C
Nonincendive: Li=g
Pi=1.2W
Class |, Division 2, Groups A, B, C, D Vmax = 30V
locations, Enclosure Type 4X Imax = 225mA
4-20 mA / HART Ci=4.2nF T4 Ta=93°C
Li=*
Pi=1.2W
Vmax = 32V
. . Imax = 120mA
; PR Fieldbus — Entity o T4 Ta = 40°C
Nonincendive: (Not FNICO) E,i|=-3.2n1= T3 Ta = 93°C
Class I, Division 2, Groups A, B, C, D; Pi =0.84W
Vmax = 24V
Suitable for: - ; Imax = 250mA
_ ) Fieldbus — Entity sk T4 Ta = 40°C
Class II, Division 2, Groups F&G; (Not FNICO) C.I: 4.2nF T3 Ta = 93°C
Class IlI, Division 2; Li=0
Class |, Zone 2, Group IIC, Pi=1.2w
Enclosure Type 4X / IP 66/67 Vmax = 32V T4 Ta = 40°C
FNICO Ci=4.2nF T3 Ta = 93°C
Li=0 as

*Li = 0 except Li = 150pH when Option ME, Analog Meter, is selected.

FM Approvals*™ is a service mark of FM Global




ST 3000 Smart Pressure Transmitter

Type of Protection

Comm. Option Field Parameters Temp. Codes

Canadian
Standards
Association
(CSA)

Explosion Proof: Class I, Division
1, Groups B, C, D locations

Dust Ignition Proof: Class I, Ill,
Division 1, Groups E, F, G
locations,

Enclosure Type 4X

All All T4 Ta=93°C

Intrinsically Safe:

Class |, Il, I1l, Division 1, Groups A,
B, C, D, E, F, G locations,
Enclosure Type 4X

Vmax = 42V
Imax = 225mA
Ci=4.2nF

4-20 mA / DE T4 Ta=93°C

Vmax = 42V
Imax = 225mA
Ci=4.2nF
Li=*
Pi=1.2W

4-20 mA / HART T4 Ta =93°C

Vmax = 24V
Imax = 250mA
Ci=4.2nF
Li=0

Pi =1.2wW

T4 Ta =40°C
T3 Ta=93°C

Fieldbus — Entity
(Not FISCO)

Nonincendive:

Class |, Division 2, Groups A, B, C,
D locations, Enclosure Type 4X

Vmax = 42.4V
Imax = 225mA

4-20 mA / DE T4 Ta=93°C

Vmax = 30V
Imax = 225mA
Ci=4.2nF
Li=*
Pi=1.2W

4-20 mA / HART T4 Ta=93°C

Vmax = 24V
Imax = 250mA
Ci=4.2nF
Li=0

Pi =1.2W

T4 Ta = 40°C
T3 Ta = 93°C

Fieldbus — Entity
(Not FNICO)

Canadian Registration Number
(CRN):

All ST 3000 models except STG19L, STG99L, STG170 and STG180
have been registered in all provinces and territories in Canada and are
marked CRN: 0F8914.5C.
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Id Parameters

IECEx
International
Electrotechnical
Commission
(LCIE)

Type of Protection Comm. Option Fie Temp. Codes
Flameproof, Zone 1: o - T Th= S A
T6 Ta =-501t0 78°C
Ex d lIC, Enclosure IP 66/67 a
Ui =30V
li = 100mA T4 Ta=-50to 93°C
4-20 mA / DE Ci=4.2nF T5 Ta = -50 to 85°C
Li=~ T6 Ta =-50to 70°C
Pi=1.2W
Ui = 30V
Intrinsically Safe, Zone 0/1: li = 100mA T4 Ta =-50to 93°C
4-20 mA / HART Ci=4.2nF T5 Ta = -50 to 63°C
Exia lIC, Enclosure |P 66/67 Li=* T6 Ta =-50to 48°C
Pi=1.2W
Ui = 24V
Fieldbus iy, T3 Ta = ~50 to 93°C
(Not FISCO) Lisin T4 Ta =-50 to 40°C
Pi=1.2W

Li = 0 except Li = 150uH when Option ME, Analog Meter, is selected.

: T T
e B el T

S T BRI

Ly

|

" Temp. Codes

SAEXx
(South Africa)

Flameproof, Zone 1:

T5 Ta = ~-50to 93°C

Ex d IIC, Enclosure IP 66/67 o\ iy T6 Ta = -50 to 78°C
Ui = 30V
li=100mA T4 Ta=-50to 93°C
4-20 mA / DE Ci=4.2nF T5 Ta =-50to 85°C
Li=* T6 Ta =-50to 70°C
Pi=1.2W
Ui = 30V
o b li = 100mA T4 Ta =-50 to 93°C
E‘".'"ﬁg’al'_:'y ?afe' Zﬁ,”gs%y 4-20 mA [ HART Ci=42nF T5 Ta = 50 to 63°C
§ [y, ENCloSYS b=+ T6 Ta = —50 to 48°C
Pi=1.2W
Ui = 24V
Fieldbus i L T3 Ta = -50 to 93°C
(Not FISCO) Li= 0' T4 Ta =-50 to 40°C
Pi=1.2wW
Multiple Marking: Ui = 30V
li =100mA T4 Ta=-50to 93°C
Flameproof, Zone 1: 4-20 mA / DE Ci=4.2nF T5 Ta = =50 to 85°C
: - Li="* T6 Ta = -50 to 70°C
Ex d IIC, Enclosure IP 66/67 Pi =1 2W
Intrinsically Safe, Zone 0/1: IL_Ji =1%%VA T4 Ta = 50 t0 93°C
Exia IIC, Enclosure IP 66/67 ol et o 1L
' 4-20 mA / HART Ci=4.2nF T5 Ta = -50 to 63°C
= = 0
NOTE: The user must determine the :,','. _ S ORED
: : i=1.2W
type of protection required for
installation of the equipment. The
user shall then check the box [V]
adjacent to the type of protection used _
: T Ui = 24V
on the equipment certification li = 250mA
nameplate. Once a type of protection Fieldbus Ci=4.2nF T3 Ta =-50to 93°C
has been checked on the nameplate, (Not FISCO) Li= 0' T4 Ta =-50 to 40°C
subsequently the equipment shall not Pi=1.2W

be reinstalled using any of the other
certification types.

* Li =0 except Li = 150uH when Option ME, Analog Meter, is selected.
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protection has been checked on the
nameplate, subsequently the
equipment shall not be reinstalled
using any of the other certification
types.

Type of Protection Comm. Option | Field Temp. Codes
Parameters
Flameproof, Zone 0: .
©111D, Ex D Al Al A20 IP6X T95'C Ta = 63°C
Enclosure IP 66/67
Flameproof, Zone 1: T5 Ta = —50 to +93°C
&12GD, Exd IIC, ExtD A Al T6 Ta =50 to +78°C,
Enclosure IP 66/67 A21IP6X T95°C Ta = 93°C
or T80°C Ta = 78°C
Intrinsically Safe, Zone 0/1: Ui =30V
li=100mA T4 Ta =-50 to 93°C
’ 4-20 mA / DE Ci=4.2nF T5 Ta =-50 to 85°C
&1 G Exiallc, Li=* T6 Ta = -50 to 70°C
Pi=1.2W
Enclosure IP 66/67 Ui =30V
li=100mA T4 Ta =-50 to 93°C
4-20 mA / HART Ci=4.2nF T5 Ta =-50 to 63°C
Li="* T6 Ta = -50 to 48°C
Pi=1.2W
Ui = 24V
Fieldbus gfffg':? T3 Ta = -50 to 93°C
(Not FISCO) Lig 0' T4 Ta = -50 to 40°C
Pi =1.2W
Non-Sparking, Zone 2: Ui = 30V
li = 100mA T4 Ta = -50 to 93°C
4-20 mA / DE Ci=4.2nF T5 Ta = ~50 to 85°C
&M 3 GEx nA IIC (Honeywell), e -7 8§ ‘i
Enclosure IP 66/67 Pi =1.2W
Ui =30V
li=100mA T4 Ta =-50 to 93°C
4-20 mA / HART Ci=4.2nF T5 Ta =-50 to 63°C
ATEX M=t T6 Ta = =50 to 48°C
(LCIE) Pi=1.2W
Ui = 24V
Fieldbus B =250mA 1 T8Ta=-501t0 93°C
(Not FNICQO) Li = 0' T4 Ta = -50 to 40°C
Pi=1.2W
Multiple Marking: Ui =30V
li=100mA T4 Ta =-50 to 93°C
. 4-20 mA / DE Ci=4.2nF T5 Ta =-50 to 85°C
Fléglfpmoé;?ﬂg H R T6 Ta = -50 to 70°C
26, Pi =1.2W
o Ui = 30V
Intrinsically nge, Zone 0/1: li = 100mA T4 Ta = 50 to 93°C
 ExiallC 4-20 mA [/ HART Ci=4.2nF T5 Ta = -50 to 63°C
&I1G
Jo"= % T6 Ta = -50 to 48°C
Non-Sparking, Zone 2: Pt 2iy
EM3G Exnalc
NOTE: The user must determine
the type of protection required for
installation of the equipment. The Ui = 24V
user shall then check the box [ V] i '.__250 A
adjacent to the type of protection Fieldbus (IJ|_= 4 2rr?F T3 Ta=-50to 93°C
used on the equipment certification (Not FISCO/FNICO) Li= 0' T4 Ta =-50 to 40°C
nameplate. Once a type of Pli;1 oW

* Li =0 except Li = 150uH when Option ME, Analog Meter, is selected.
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INMETRO
(CERTUSP)
Brazil

~ Type of Protection | Comm. Option Field Parameters | Temp. Codes
Flameproof, Zone 1:
Al Al T5 Ta =-50 to 93°C
BR-Exd IIC T6 Ta =50 to 78°C
Enclosure IP 66/67
Ui = 30V
li = 100mA T4 Ta = -50 to 93°C
4-20 mA / DE Ci=4.2nF T5 Ta = -50 to 85°C
Li=* T6 Ta = —50 to 70°C
Pi=1.2W
Intrinsically Safe, Zone 0/1: Ui =30V
li = 100mA T4 Ta =-50to 93°C
! 4-20 mA / HART Ci=4.2nF T5 Ta = =50 to 63°C
BR-Exia lIC A . o
Li= T6 Ta =-50 to 48°C
Enclosure IP 66/67 Pi=1.2W
Ui= 24V
Fieldbus 1I:i==245?2?11? T3 Ta =-50to 93°C
(Not FISCO) L=o T4 Ta =-50 to 40°C
Pi =1.2W

* Li =0 except Li = 150pH when Option ME, Analog Meter, is selected.

ST 3000 Pressure
Transmitter Marine
Certificate
(MT Option)

This certificate defines the certifications covered for the ST 3000 Pressure Transmitter family of
products, including the SMV 3000 Smart Multivariable Transmitter. It represents the compilation of
the five certificates Honeywell currently has covering the certification of these products into marine
applications.

For ST 3000 Smart Pressure Transmitter and SMV 3000 Smart Multivarible Transmitter

American Bureau of Shipping (ABS) - 2009 Steel Vessel Rules 1-1-4/3.7, 4-6-2/5.15, 4-8-3/13 &
13.5, 4-8-4/27.5.1, 4-9-7/13. Certificate number: 04-HS417416-PDA

Bureau Veritas (BV) - Product Code: 389:1H. Certificate number; 12660/B0 BV

Det Norske Veritas (DNV) - Location Classes: Temperature D, Humidity B, Vibration A, EMC B,
Enclosure C. For salt spray exposure; enclosure of 316 SST or 2-part epoxy protection with 316
SST bolts to be applied. Certificate number: A-11476

Korean Register of Shipping (KR) - Certificate number: LOX17743-AE001

Lloyd's Register (LR) - Certificate number: 02/60001(E1) & (E2)
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The ST 3000 Smart Pressure Transmitters are in conformity with the essential requirements of the Pressure
Equipment Directive.

Honeywell ST 3000 Smart Pressure Transmitters are designed and manufactured in accordance with the
applicable portions of Annex |, Essential Safety Requirements, and sound engineering practices. These
tfransmitters have no pressurized internal volume, or have a pressurized internal volume rated less than 200 bar
(2,900 psig), and/or have a maximum volume of less than 0.1 liter (Article 3, 1.1.(a) first indent, Group 1 fluids).
Therefore, these transmitters are not subject to the essential requirements of the directive 97/23/EC (PED,
Annex |) and shall not have the CE mark applied.

European
Pressure , " . N : -
Equipment For transmitters rated > 200 bar (2,900 psig) < 1,000 bar (14,500 psig) Honeywell maintains a technical file in
Directive (PED) accordance with Annex lll, Module A, (internal production control) when the CE mark is required. Transmitter
Attachments: Diaphragm Seals, Process Flanges and Manifolds comply with Sound Engineering Practice.
(97/23/EC)
NOTE: Pressure transmitters that are part of safety equipment for the protection of piping (systems) or
vessel(s) from exceeding allowable pressure limits, (equipment with safety functions in accordance with
Pressure Equipment Directive 97/23/EC article 1, 2.1.3), require separate examination.
A formal statement from TUV Industry Service Group of TUV America, Inc., a division of TUV Siiddeutschland,
a Notified Body regarding the Pressure Equipment Directive, can be found at www.honeywell.com. A hard
copy may be obtained by contacting a Honeywell representative.
Electro Magnetic Compatibility (EMC) (2004/108/EC)
CE Mark All Models: EN 50081-1; 1992; EN 50082-2:1995: EN 61326-1:1997 + A1, A2, and A3 = Industrial Locations
Dual Seal Dual Seal Certification based on ANSI/NFPA 70-202 and ANSI/ISA 12.27.01 requirements without the use of
Certification additional seal protection elements.
Recommended
Frequency of Honeywell recommends verifying the calibration of these devices once every four years.
Calibration
Approved Honeywell Process Solutions - York, PA USA
Manufacturing Honeywell (Tianjin) Limited — Tianjin, P.R. China
Locations Honeywell Automation India Ltd. = Pune 411013 India

Foundation™ Fieldbus is a trademark of the Fieldbus Foundation.
HART® is a registered trademark of HART Communications Foundation.
Hastelloy® C-276 is a registered trademark of Haynes International.
Monel® 400 is a registered trademark of Special Metals Corporation.

Viton® is a registered trademark of DuPont

Teflon® is a registered trademark of DuPont.

DC® 200 is a registered trademark of Dow Corning.
FM Approvals®™ is a service mark of FM Global

ST 3000 and Experion® are registered trademarks of Honeywell International Inc.
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Mounting

0© 0
290

i )
.\\,'_-\ ! é
LF

Figure 3 - Examples of typical mounting positions for Models STD924, STD930 and STD974

82,9 WITH SMART METER 94,9 WITH ANALOG METER
3.26 3.74
53,1 WITHOUT SMART METER | 65,1 WITHOUT ANALOG METER
2.09 2.56
o
I,
CAP REMOVAL 2335 9z ! 135,0 |
CLEARANCE L I ; 5.32
48,5
1,91

234.8 i
2 ROTAT IONAL LOCK

PT IONAL
VENT/DRAIN
. STANDARD
Ha,/_vinnnwu

[~—COPTIONAL PLUG

OPTIQNAL ADAPTER
FOR 172" NPT 2, .
SEE DETAIL "a® .28 3.88

OPT1ONAL
I/2* NPT
APAPTERS

Figure 4 — Typical mounting dimensions of STD924, STD930 and STD974 for reference
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Options

Mounting Bracket (Options MB, MX, SB, SX, FB)
The angle mounting bracket is available in either zinc-
plated carbon steel or stainless steel and is suitable for
horizontal or vertical mounting on a two inch (50
millimeter) pipe, as well as wall mounting. An optional
flat mounting bracket is also available in carbon steel
for two inch (50 millimeter) pipe mounting.

Indicating Meter (Options ME and SM)

Two integral meter options are available. An analog
meter (option ME) is available with a 0 to 100% linear
scale. The Smart Meter (option SM) provides an LCD
display for both analog and digital output and can be
configured to display pressure in pre-selected
engineering units.

Lightning Protection (Option LP)

A terminal block is available with circuitry that protects
the transmitter from transient surges induced by nearby
lightning strikes.

HART® Protocol Compatibility

(Options HC and H6)

Optional electronics modules for the ST 3000 that
provides HART protoceol compatibility in either the
HART 5.x or 6.x formats. Transmitters with a HART
option are compatible with any HART enabled system
that provides either 5.x or 6.x format support.

FOUNDATION Fieldbus (Option FF)
Equips transmitter with FF protocol for use in 31.25
kbit/s FF networks. See document 34-ST-03-72 for

additional information on ST 3000 Fieldbus transmitters.

SIL2/SIL3 Certification (Option SL)

This ST 3000 product is available for use with safety
systems. With the SL option, we are fully certified to
SIL 2 capability for single transmitters and SIL 3
capability for multiple transmitter use through TUV Nord
Sys Tec GmbH & Co. KG. We are in compliance with
the following SIL standards:

IEC 61508-1: 1998;
IEC 61508-2: 2000;
IEC 61508-3: 1998.

o NAMUR NE43 Compliance (Option NE)
This option provides software the meets the NAMUR
NE43 requirements for failsafe software. Transmitter
failure information is generated when the measuring
information is no longer valid.
Transmitter failure values are < 3.6 mA and 2 21.0 mA.
The normal ST 3000 ranges are < 3.8 mA and = 20.8
mA.

e Indicator Configuration (Option CI)
Provides custom configuration of Smart Meters

» Stainless Steel Tagging (Option TG)
Up to 30 characters can be added on the stainless steel
nameplate mounted on the transmitter’s electronics
housing at no extra cost. A stainless steel wired on tag
with additional data of up to 4 lines of 28 characters is
also available. The number of characters for tagging
includes spaces.

¢ Transmitter Configuration (Options TC and FC)
With Option TC, the factory can configure the analog,
DE or HART® transmitter's linear/square root extraction,
damping time, LRV, URV and mode (analog/digital) and
enter an |D tag of up to eight characters and scratchpad
information as specified.

With Option FC, the Device ID, Transmitter Tag, Unit
Level Node Address, Output Mode and Damping Time
Constants can be specified.

» Custom Calibration and ID in Memory (Option CC)
The factory can calibrate any range within the scope of
the transmitter's range and enter an ID tag of up to
eight characters in the transmitter’'s memory.
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Model Selection Guides are subject to change and are inserted into the specifications as guidance only.
Prior to specifying or ordering a model check for the latest revision Model Selection Guides which are published at:

http://hpsweb.honeywell.com/Cultures/en-US/Products/Instrumentation/ProductModelSelectionGuides/default. htm

Model Selection Guide

ST 3000 Smart Transmitter
Differential Pressure (DP)

Series 900
Model Selection Guide

34.ST-16U-24

Issue 55

Page 1 of 5

Instructions

® Select the desired Key Number. The arrow to the right marks the selection available.

o Make one selection from each Table (I, I and IV), using the column below the proper arrow.
e Select as many Table Ill options as desired plus a communicalions option selection.
.
L]

A (®) denotes unrestricted availability. A letter denotes restricted availability.
Restrictions follow Table IV.

Key Number | 1l 1Il (Optional I\
______ | - —__ |-|] ooo00 | .|__,__‘_‘_L|+|xxxx[
KEY NUMBER
C TEg B IS AR ey odee W LN el ISaecton A gAvatspiy:
0-4" to 0-400" H,O / 0-10 to 0-1,000 mbar
STD924
Body Rating: 4,500 psi (310 bar) ‘L
0-1 to 0-100 psi/ 0-0.07 to 0-7 bar l
Body Rating: 4,500 psi (310 bar) S LN
0-30 to 0-3,000 psi / 0-2.1 to 0-210 bar l
Body Rating: 4,500 psi (310 bar) FIR™

Base STD models no longer include a default communications option. All units now require the

Important Notel selection of a communication option from Table Ill (AN, DE, HC, H6 or FF).

TABLE | - METER BODY

T T T S R T w— r—
| Process Wefted | - YenuPrain 4@[: S /o8
RE. ~ Valve | Barrier Diaphra

" Heads . pates s N G ‘

et 87 ¥ mﬂm:u" N ﬂn-“!ﬁ'”’a L4 Pl |
Carbon Steel ' 316 8S 316L 88 A__ | o | e
Carbon Steel 31688 Hastelloy® C-276° B__ ol o)
Carbon Steel” 316 88 Monel 400%4 CO\ 1919 | 19
el 316 SS Tantalum D o| e

5
Materials of 316 535 316 §S§ 316L®SS g B e e e
Construction 316 S8 316 5SS Hastelloy” C-276 57 o ol K
316 88° 316 SS Monel 400%* G__ 19( 19 (19
316 88 ° 316 SS Tantalum H AERE
Hastelloy® C *® | Hastelloy® G-276 °| Hastelloy® C-276° J__ vi| e ] ®
®c*® | Hastelloy® c-276° Tantalum K e| o e
M 400%°7 M 1 400%° Mone 400%° L 19| 19 | 19
il Elui DC® 200 Silicone __ LS
Fill Fluid CTFE 2 B gl e
Process Head 1/4 NPT - R
Configuration 1/2 NPT with Adapter (on 1/4 NPT Head) H t] t] &
TABLE Il Selection | |

|No Selection | 00000 o oo

Carbon Steel heads are zinc-plated and not recommended for water service due to hvdroaen miaration. For that service. use
316 stainless steel wetted Process Heads.

Vent/Drains are sealed with Teflon® ar PTFFE

Hastellov® C-276 or UNS N10276

Monel 400° or LINS NO4400

Sunnlied as 316 SS or as Grade CFBM the caslina eauivalent of 316 8S

Supnlied as indicated or as Grade CW12MW . the castino eauivalent of Hastellov® C-276

Sunnlied as indicated ar as Grade MANC the rastinn ennivalant nf Manal 4nn®

Manel 4002 ar 1INS NN44NN ar | INS NN44Ns

P T
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34-ST-16U-24
Issue 55 Availability
Page 2 of 5 STD9xx __.W..l
;ABLE Ill - OPTIONS Selection| 24| 30 | 74
|Communication Options (Must choose a communicationseption}) ~~ ~ ~ ~ ~ ~ F b b b
Analog only (can be configured using appropriate Honeywell DE tool) AN o| o] e |
DE Protocol communications DE o| o | e b
HART® 6.x Protocol Compatible Electronics HE | e|o|e |
FOUNDATION™ Fieldbus Communications _ FF o
Indicating MeterOptIons R i e T AT F TR
Analog Meter (0-100 Even 0— 0 Square Raot) ME elefe]
Smart Meter SM oo | |
Custom Configuration of Smart Meter Cl e|le|e
Local Zero LZ x| x| x _;
Local Zero and Span S8 mim|m| |
Transmitter Housing & Electronics Options e Wﬁ%\‘ Ty A 5 I
No housing conduit plugs or adaptors come standard with the ST 3000.
For certain approval codes, you must select a certified conduit plug from below and it
will come packaged in the box with your transmitter.
316 SS° Electronics Housing - (with M20 conduit connections) SH nfnjn _]
316 SS° Electronics Housing - (with M20 to 1/2 NPT 316 SS conduit adaptor for use with A3 illwl s b
FM and CSA Approval codes) |
1/2 NPT Male to M20 Female 316 SS Certified Conduit Adapter ( ATEX, CSA & IECEXx) Al Wl oo
1.'{2EIC\IE';‘ Male to 3/4 NPT Female 316 SS Certified Conduit Adapter (ATEX, CSA & A2 2 T S
X,
M20 Male to 1/2 NPT Female 316 SS Certified Conduit Adaptor (ATEX, CSA & IECEx) Ad o| o | e
1/2 NPT Zinc-plated Certified Conduit Plug (ATEX, CSA & IECEX) A5 oo e
1/2 NPT 316 SS Certified Conduit Plug (ATEX, CSA & IECEx) A6 R
M20 316 SS Certified Conduit Plug (ATEX, CSA & IECEx) A7 ool
1/2 NPT Non-certified Conduit plug (Zinc-plated carbon steel, general use) AB o e e
NAMUR Failsafe Software NE 15| 15| 15
SIL 2 - TUV Certified transmitter (requires HC/H6 and WP options) SL plp|lp
Lightning Protection LP AR
Custom Calibration-and |.D. in Memory &C o] o] e
Transmitter Configuration - (non-Fieldbus) TC 15| 15| 15 _ib
Transmitter Configuration - (Fieldbus) FC 21| 21| 21 =
Write Protection (Delivered in the “"enabled" position) WP o| o] e
Write Protection (Delivered in the "disabled" position) WX oo e _!b
Stainless Steel Customer Wired-On Tag (4 lines, 26 characters per line, customer TG
. . . L] L] L]
supplied information)
Stainless Steel Customer Wired-On Tag (blank) B e| o] e
i ient Limit) LT 18
Meter Body Optiar”i‘s Seal bolt material depends.on Transmitter bolt materal) o - ) a0 A AT
316 SS Bolts and 316 SS Nuts for Process Heads SS e o] @ |
B7M Bolts and Nuts for Process Heads B7 ol o] e b
NACE A286 SS Bolts and NACE 304 SS Nuts for Process Heads CR o| o o] |
316 SS° Adapter Flange - 1/2 NPT with CS Bolts 52 clc|ec
316 S8° Adapter Flange - 1/2 NPT with 316 SS Bolts 83 cjc|c
316 ss* Adapter Flange - 1/2 NPT with NACE A286 SS Bolts S4 cle|c
316 SS® Adapter Flange - 1/2 NPT with B7M Bolts S5 clc|ec
Hastelloy® C-276 * ® Adapter Flange - 1/2 NPT with CS Bolts T2 cle|c| b
Hastelloy® C-276 *® Adapter Flange - 1/2 NPT with 316 SS Bolts T3 clc|ec
Monel 400°“7 Adapter Flange - 1/2 NPT with CS Bolts V2 clc|c
Manel 400°*7 Adapter Flange - 1/2 NPT with 316 SS Bolts V3 cf|ec|c| |
316 SS° Blind Adapter Flange with CS Bolts 83 oo
316 SS° Blind Adapter Flange with 316 SS Bolts B4 e o] e
316 SS°Blind Adapter Flange with NACE A286 SS Bolts B85 eleje| b
316 SS° Blind Adapter Flange with B7TM Bolts B6 oo
Side Vent/Drain (End Vent Drain is standard) sV e| o | @
316 SS Center Vent Drain and Bushing cv o) o| o | |
Viton®® Process Head Gaskets (adapter gaskets ordered separately) VT i B LI
Graphite Process Head & Adapter Flange Gaskets GF o o o] |
®8 kets VF 17| 17 | 17

Hastellov® C-276 or UNS N10276

Monel 400% or UNS N04400

Sunnlied as 316 SS or as Grade CF8M the castina eauivalent of 316 S8

Suonblied as indicated or as Grade CW12MW . the castina eauivalent of Hastellov® C-276
Suonlied as indicated or as Grade M30C the castina eauivalent of Monel 400°

Viton® or Fluorocarbon Flastomer

m-umu-xu_



18 ST 3000 Smart Pressure Transmitter
34-ST-16U-24
Issue 55
Page 3 of 5 Availability
STD9xx m
TABLE Il - OPTIONS (continued) Selection 24| 30|74
Transmitter Mounting Bracket Options e e
Angle Mounting Bracket - Carbon Steel MB o| o @
Marine Approved Angle Mounting Bracket - Carbon Steel MX o| o | @
Angle Mounting Bracket - 304 SS SB e|e|e| b
Marine Approved Angle Mounting Bracket - 304 SS SX o| o | @
Flat Mounting Bracket {pfpe mountmg) Carbon Steel FB o | o | @
Diaphragm Options ] :
Gold plated diaphragm(s) on 316 SS G1 NI !
|_Gold plated dianhraam(s) on Monel 400°* or Hastellov® C-276° ONLY G2 olole] b
Services/Certificates/Marine Type Approvals Optionsie e B i
User's Manual Paper Copy (Standard, HC, H6 or FF ships accordingly) um o| o | @
Clean Transmitter for Oxygen or Chlorine Service with Certificate (50039190) 0X Tl i1
Over-Pressure Leak Test with Certificate ( F3392) TP o o] @
Calibration Test Report and Certificate of Conformance (F3399) F1 o o] o |
Certificate of Conformance (F3391) F3 oo | o _'__lb
Certificate of Origin (F0195) F5 o | o | e
SIL Certificate (SIL 2/3)  (FC33337) FE 22 22|22
NACE Certificate (Process-Wetted & Non-Process Wetted) (FC33339) F7 olo|o[ !
NACE Certificate (Process-Wetted) (FC33338) FG e| o o _lb
Material Traceability Certification per EN 10204 3.1 (FC33341) FX o o | @
Mar]ne Type Approvals (DNV ABS BV, KR & LR FC33340 MT 2|2 ]2
- e o r ey P a8 ! i e e o L e
Additional Warranty 1 year W1 o o] e [
Additional Warranty - 2 years W2 e|e|e| b
Additional Warranty - 3 years W3 o e | o I
Additional Warranty - 4 years W4 o| o o
STD9xx
restrlctlon &y - $ $ l
T .
| Boy : AQEK oVl Ty%sﬁg *O;E asspﬁé}%“g%n, %ﬁé\fg ﬂmlectagn g 24|30 74
No hazardous Iocatnon appmva[s GX o[ o] @
Explosion Proof Class |, Div. 1, Groups A,B,C,D
FM Dust-Ignitionproof Class Il, Ill Div. 1, Groups E.F,G 10 ol ol
Approvals™ [Non-Incendive Class I, Div. 2, Groups A B,C,.D
Intrinsically Safe Class |, 11, Ill, Div. 1, Groups A,B,C,D,E,F,G
Canadian  |Explosion Proof Class |, Div. 1, Groups B,C,D
Stangars Dust-Ignitionproof Class lI, Ill, Div. 1, Groups E,F,G 2J 24124 f
Association b o ua b
(CSA) Intrinsically Safe Class |, II, 1ll, Div. 1, Groups A,B,C,D,EF,G b
Flameproof, EXL[0
Zone 1 T5 (Ta =-40 to +93°C),
IECEx T6 (Ta = -40 to +78°C) CA 24|24 24
Intrinsically Safe, ExiallC; T3, T4, T5, T6 See Spec for detailed
Zone 0/1 temperature codes by Communications option
CERTUSP Flameproof, Zone 1 BR- Ex d IIC; T5, T6 6D o o] o
INMETRO [Intrinsically Safe, ER-EX MG T4, Ts, T8
(Brazil) Zone 0/1 (See CERTUSP certificate for detailed temperature 6S o o o
codes by Communications option)

3 Hastellov® C-276 or UNS N10276
4 Monel 400% ar UNS N04400

Table 1ll Approvals continued next page
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TABLE Il -OPTIONS (_qontir_lued)

34-ST-16U-24
Issue 55
Page 4 of 5

STD9xx m

i i Lp_t_:aﬁog or Classification
el Tl R Gl b it

Selection | 24|30 74

Intrinsically Safe,
Zone 0

ExiallC
T4 (Ta = -50°C to +93°C);
@ﬂ 1G T5(Ta=-50°Cto +85°C);
T6 (Ta = -50°C to +70°C)
Enclosure IP 66/67

Intrinsically Safe,
Zone 1

ExialiC
T4 (Ta = -50°C to +93°C);
Eoll2 G T5(Ta=-50°C to +85°C);
T6 (Ta = —50°C to +70°C)
Enclosure IP 66/67

38 o[ e | @

Dust-tight Enclosure,
Zone 0

Ex tD A20 IP6X
T95°C (at Ta=93°C) or
@H 1 D T80°C (at Ta = 78°C)

Enclosure |P 66/67

Flameproof and
Dust-tight Enclosure,
Zone 1

ExdiC
T5 (Ta = —40°C to +93°C),
T6 (Ta = —40°C to +78°C)
Supply 11- 42Vdc
EDI2GD Exto a211Psx
T95°C (at Ta = 93°C) or
T80°C (at Ta = 78°C)
Enclosure IP 66/67

33 24) 24| 24

Non-Sparking,

10
ATEX Zone 2

(LCIE)

Ex nA, IIC
T5 (Ta = —40°C to +93°C),
T6 (Ta = —40°C to +78°C);
@ll 3G  Zone 2 Supply < 42Vdc, 23mA
Ex tD A22 IP6X
T95°C (at Ta = 93°C) or

Enclosure IP 66/67

T80°C (at Ta = 78°C) (Honeywell).

3N o | o | @

Multiple Marking "'

Int, Safe, Zone 0/1 and
Dust-tight Enclosure, Ex d IIC

Flameproof, Zone 1 and
Dust-tight Enclosure,

Non-Sparking, Zone 2

ExiallC
T4 (Ta = -50°C o +93°C);
T5 (Ta = -50°C to +85°C);
T6 (Ta = -50°C to +70°C);

EDN1 GD  Vi=30V;i=100mA

Ex tD A20 IP6X
T95°C (at Ta = 93°C) or
T80"C (at Ta = 78°C)

T5 (Ta = —40°C to +93°C),
or T6 (Ta = —40°C to +78°C)
Ell2GD  Supply 11- 42vde
Ex tD A21 IP6X
T95°C (at Ta = 93°C) or
T80°C (at Ta = 78°C)

i Ex nA, IIC

T5 (Ta =-40°C to +93°C),
T6 (Ta = —40°C to +78°C);
Zone 2 Supply < 42Vdc, 23mA
@ H 3 GD Ex tD A22 IP6X
T95°C (at Ta = 93°C) or
T80°C (at Ta = 78°C) (Honeywell)
Enclosure IP 66/67

3C 24|24 24

Intrinsically Safe,
Zone 0/1

ExiallC T4, T5, T6

z2 o | o | e

SAEx Flameproof, Zone 1

ExdlIC T5 T6 Enclosure IP 66/67

ZD o | o | @

(South Africa) |Multiple Marking '

Int. Safe, Zone 0/1,

or|Ex iallC T4, T5,T6
Enclosure IP 66/67

ZA e| o | @

® Hastellov® C-276 or UNS N10276
4 Monel 400% or UNS N04400

Flameproof, Zone 1 I_E__x dIIC T5,T6

% See ATEX installation requirements in the ST 3000 User's Manual

"' The user must determine the type of protection required for installation of the equipment. The user shall then check the box
[N] adjacent to the type of protection used on the equipment certification nameplate. Once a type of protection has been

checked on the nameplate, subsequently the equipment shall not be reinstalled using any of the other certification types.
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Issue 55
Page 5 of 5 STD9xx m
TABLE IV Selection 24| 30|74
|Factory Identification [ XX XX o | o o
RESTRICTIONS
Striction | T AvailableOnlyWith. | NotAvailable With _ )
_etts Table | Selection Table | Selection
b Select only one option from this group
c | __H
e 1] SM
This approval code requires the
f Il selection of a certified conduit plug: L.
A5, A6 or AT
i I 1Cor2J
i | il
m 1 ME, FF
n 1 1C, 2J
(o] I CR, S4, B5
p I HC or H6 and WP I FF, 00
h 4 TC, ME or FISCO/FNICO
r 1 FISCOIFNIC‘S]I;OWT;“?ECE Ayl I compliance not available with 3C, 3N,
33, 3S, 2J, CA, 22, ZD, ZA, 6D & 6S
t 1l §2, S3,54, 85, T2, T3, V2, V3
X 11 FF, SM
2 11 MX, SX 11 FB, MB, SB
15 I F
1T 11 VT
18 | JERS
19 1 F7,FG
21 I FF
22 1 SL
This approval code requires the
24 i selection of a certified conduit plug:
A5, AB or A7

Ordering Example: STD924-A1A-00000-HC,WP,1C+XXXX

Hastellov® is a reaistered trademark of Havnes International

Monel 400% is a reistered trademark of Special Metals Corporation.
HART® is a reaistered trademark of HART Communication Foundation.
FOUNDATION™ Fieldbus is a trademark of Fieldbus Foundation.
Viton® is a reaistered trademark of DuPont Performance Elastomers.
Teflon® is a reaistered trademark of DuPont.

FM Approvals®™ is a service mark of FM Global

DC® 200 is a reaistered trademark of Dow Cornina
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Sales and Service

For application assistance, current specifications, pricing, or name of the nearest Authorized Distributor, contact one

of the offices below.

ASIA PACIFIC

(TAC) hfs-tac-
support@honeywell.com

Australia

Honeywell Limited
Phone: +(61) 7-3846 1255
FAX: +(61) 7-3840 6481
Toll Free 1300-36-39-36
Toll Free Fax:
1300-36-04-70

China - PRC - Shanghai
Honeywell China Inc.
Phone: (86-21) 5257-4568
Fax: (86-21) 6237-2826

Singapore

Honeywell Pte Ltd.
Phone: +(65) 6580 3278
Fax: +(65) 6445-3033

South Korea
Honeywell Korea Co Ltd
Phone: +(822) 799 6114
Fax: +(822) 792 9015

EMEA

Phone: + 80012026455 or +44

(0)1202645583
FAX: +44 (0) 1344 655554

Email: (Sales) sc-cp-apps-
salespaé2@honeywell.com

or

(TAC) hfs-tac-
support@honeywell.com

Specifications are subject fo change without notice.

NORTH AMERICA

Honeywell Process Solutions,

Phone: 1-800-423-9883
Or 1-800-343-0228

Email: (Sales) ask-
ssc(@honeywell.com or
(TAC) hfs-tac-
support@honeywell.com

SOUTH AMERICA

Honeywell do Brazil & Cia
Phone: +(55-11) 7266-1900
FAX: +(55-11) 7266-1905
Email: (Sales) ask-
ssc@honeywell.com or
(TAC) hfs-tac-
support@honeywell.com
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For More Information

Learn more about how Honeywell’'s ST 3000 Smart
Pressure Transmitters can increase performance, reduce
downtime and decrease configuration costs, visit our
website www.honeywellprocess.com/pressure-transmitters
or contact your Honeywell account manager.

Honeywell Process Solutions
1860 West Rose Garden Lane

Honeywell

. 34-ST-03-65
Phoenix, AZ 85027 January 2013
Tel: 1-800-423-9883 or 1-800-343-0228 © 2013 Honeywell International Inc.

www.honeywellprocess.com
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Valtek Control Products
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Valtek Beta Posrtioner
Features

Easy Corrosion-resistant

calibration

Independent
zero and

Simple signal Sgan

conversion with settings

interchangeable |

modules
Split ranges Two-sided cam for
can be easily adjusted easy field reversibility

Figure 1: Features of Beta Positioner with Pneumatic or Electro-pneumatic modules

The Beta™ positioner is a single or double-acting, force-
balanced instrument that provides fast, sensitive and
accurate positioning of diaphragm or cylinder actuators. It
is available with either a pneumatic module for air control
signals or an electro-pneumatic (I/P) module for milliamp
current control signals. Designed for high performance,
this positioner is compact, field reversible and ruggedly
built for reliability in severe industrial environments.

Because of its interchangeability with System 80 pneu-
matic and electro-pneumatic positioners, the Beta posi-
tioner can be mounted on either Valtek® linear or rotary
actuators or other manufacturers’ actuators. Two,
three and four-way split ranges are available.

The Beta positioner with NT 3000 module is intrinsically
safe for class |, division |, groups A, B, C and D; class I,
groups E, F and G, when installed with the appropriate
energy limiting safety barriers. It is also explosion proofin
. - class |, division |, groups B, C and D; class Il, groups E, F

Figure 2: Beta Positioner & G. Ratings are certified by Factory Mutual and the
Mounted on Linear Actuator Canadian Standards Association.

2 Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611
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Valtek Beta Positioner
Advantages

Valtek Control Products

P/P or I/P Signal Convertible

Field conversion from one control signal to another is easily
accomplished by replacing one module with the other.

Minimum Pressure Cutoff

When initiated, causes the NT 3000 module output to decrease to near
zero when the input signal falls below a user-determined point.

Shock and Vibration Resistant

Beta positioners are designed with a high natural frequency coupled
with pneumatic damping — unaffected by vibrations with acceleration up
to 2 G’s, and frequencies to 500 Hz.

For Single or Double-acting
Actuators

Usable with either single or double-acting actuators (both linear and
rotary) makes the modular Beta positioner versatile.

Easily Field Reversed

Action can be reversed in the field by simply turning the cam over,
reversing the anti-backlash spring and changing the output tubing.

Easy Calibration Procedures

Calibration is easy due to minimal interaction between zero and span.
Positioner adjustments are totally enclosed for protection and to dis-
courage tampering.

Split-Range Service

Standard signal ranges are 4 - 20 mA for the electro-pneumatic (I/P)
model and 3 - 15 psi for the pneumatic (P/P) model. Optional ranges
are 10 - 50 mA and 6 - 30 psi, respectively. All models can be cali-
brated for a 2 or 3-way split range.

Replaceable Coalescing Filter
(NT 3000 module only)

Removes particles that could clog transducer. Large orifice/air passages
provide additional protection against clogging.

Simplified Maintenance

The positioner’s simplicity, modular design and few parts, make mainte-
nance quick and easy.

No Regulator Required

The Beta positioner with the pneumatic or I/P module is designed to
withstand 150 psi at all ports, and is relatively insensitive to supply
pressure fluctuation.

Changeable Flow Characteristics

Easily changed cam provides characterized flow feedback.

Insensitive to Mounting Position

Paositioner can be mounted in any orientation without affecting
performance.

Output Gauge Helps Monitor Unit

Indicates transducer output to the positioner, permitting easy verifica-
tion of transducer and positioner calibration.

Self-controlling Internal Regulator
(NT 3000 module)

Reduces pressure to 22 psi, eliminating need for external regulator.

Corrosion Resistant Parts
for Long Life

Cover and base assembly are epoxy powder painted and continuously
purged from the inside with instrument air. Internal working parts are
constructed from 300 series stainless steel, anodized aluminum or Buna-N.

Low Air Consumption

Steady state air consumption is .25 SCFM @ 60 psi supply
maximum (.31 SCFM with I/P module).

High Air Flow Gain Model

Standard on 200 square-inch actuators and above, optional on others.

Oxygen Service Model

Pneumatic models are available with Fluorosilicone diaphragms and
O-rings, cleaned and assembled in a clean room.

Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611 3
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Valtek Beta Posrtioner
NT 3000 Module Features

Valtek Control Products

I/P Output Gauge

to Monitor _
Module Signal 9
Q@
m
¢ o
z
Minimum

Pressure
Cutoff
Feature

Explosion-proof
Housing for Safe
Operation

= o
B&
i-8)
33 (g ' Field-reversible
. Signal

|
o

Self-controlling
Internal
Regulator

.

. S )
il

Field-replaceable
Coalescing Filter
Element

Figure 3: Features of NT 3000 Electro-pneumatic Transducer Module

Minimum Pressure Cutoff

The NT 3000 electro-pneumatic module has a "Mini-
mum Pressure Cutoff’ (MPC) feature, which allows the
user to preset the positioner so when the input signal
falls below a user-adjustable current the pressure out-
put falls rapidly to near zero psi, causing the valve to
close. This feature is generally used when the service
requires a tight shutoff or to prevent throttling near the
valve seat.

The MPC is a simple, low-cost means of achieving tight
shutoff, which traditionally has required less desirable
methods. Traditional methods have included installing
a three-way solenoid valve between the transducer and
positioner; installing a block valve upstream of the
control valve; or setting the positioner’s zero adjustment
to close the valve at a higher signal, adversely affecting
positioner accuracy. These methods can be time con-
suming and expensive in addition to affecting positioner
accuracy.

Beta positioners with the NT 3000 module are shipped
with the minimum pressure cutoff feature disabled.

It is easily enabled in the field by using the MPC
potentiometer to adjust the cutoff point (for example,
4.1 mA).

Coalescing Filter

A frequently encountered problem with most manufac-
turers’ transducers is clogging in the air passageways.
The NT 3000 module avoids this problem with its inte-
gral, field-replaceable coalescing filter that ensures a
long-life and trouble-free operation. In addition to the
dirt particles captured by traditional air filters, the NT
3000 coalescing filter traps oils and maisture from the

supply air.

I/P Output Gauge

The NT 3000 module has an output gauge to help monitor
the process system. The gauge with its 0 to 160 psi (0 to
11 kg/cm?) scale can help make troubleshooting a process
loop simple. Controller output signal vs. module output is
easily verified using this gauge. On-site visual mainte-
nance is also simplified using the output gauge.

Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611
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Valtek Bela Positioner
Positioner Operation

Valtek Control Products

I s
o Output 2 f—’ I e
-20 m, - g
Signal —f““\
Flapper i |
Goi Cylinder—.
Piston
S
Z Output 1 Range Adjustment Screw 1 o
+ Nozzle [ ,,
Prassiire o . Range-.i_\djuslme_rii Lock Sﬁc_rew B [
Sensor I_ Zero Adjustment
—=1 ;—E/ ' N .
Regulator| =

Zero
Filter —— (/) i ;ijgfb ==
I/P MODULE ¥, i k‘:\z‘; =
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Signal ~ — | [J[315psi :
— _q \ \ Instrument Signal Capsule _J
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Figure 4: Positioner Schematic for Air-to-Open (Retract)

The Beta positioner is a force-balanced instrument. Fig-
ure 4 shows a Beta positioner, with either a pneumatic
or electro-pneumatic module, installed on a double-act-
ing actuator for air-to-open action. Paositioning is based
on a balance of two forces; one proportional to the instru-
ment signal and the other proportional to the stem position.

With the NT 3000 model, the current signal is first con-
verted to a 3-15 psi air signal. Forthe pneumatic model,
the 3-15 psi signal is passed directly into the positioner.
The transducer receives an electric input signal and
converts it to an output proportional to the input. The
supply pressure is filtered and regulated in the trans-
ducer by a filter element and an internal regulator.

The output of the transducer is controlled by a feedback
loop consisting of a pressure sensor, electromagnetic
pressure modulator and circuit board. The pressure
modulator consists of a stiff flapper that is attracted by
the electromagnet to a nozzle. The nozzle-flapper
spacing determines the transducer output.

Based on the difference between the input and the output
measured by the pressure sensor, the circuit board sends
a current to the pressure modulator that adjusts the
nozzle-flapper spacing to provide the correct output.

The detailed sequence of positioner operations are as
follows: Anincrease in the instrument signal forces the

Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611

instrument signal capsule and balance beam down-
ward. This motion of the balance beam also pulls the
pilot valve spool downward from its equilibrium position.
This opens the pilot valve ports, supplying air to port 1
and exhausting air from port 2. This causes the actuator
piston to move upward.

This upward motion of the piston is transmitted back to
the positioner through the feedback linkage and cam
resulting in the spring being stretched proportionally to
the valve position. The piston continues to stroke up-
ward until the force in the feedback spring increases
sufficiently to counter the force generated by the instru-
ment signal capsule. At this point, the balance beam
and spool begintoreturn to their equilibrium position. As
the valve spool ports start to close, the air flow rate to the
actuator is decreased.

After the piston has reached the required position, the
feedback spring tension force will equal the force gen-
erated in the instrument signal capsule. The balance
beam and instrument signal capsule will remain in their
equilibrium positions with no air flowing to the actuator
until a change in the instrument signal is made.

A decrease in the instrument signal reverses the de-
scribed actions causing a proportional downward
movement of the actuator piston and stem.
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Table I: NT 3000 Electo-pneumatic Transducer Module Specifications

Specification

Pneumatic Module

NT 3000 Transducer Module

Input signal range:

3-15 psi, 2 or 3-way split range; 6-30 psi,
2 or 3-way split range; 4-way split range

4-20 and 10-50 mA with 2 or 3 and 4-way
split range

Supply pressure

30 psi to 150 psi

Same

Ambient
temperature limits

Standard model: -20° F to +185° F
Ext. temp. model: -50° F to +250° F

Standard model: -20° F to +180° F
Ext. temp. model: -40° F to +180° F

Connections

Supply, instrument and output: '/s-inch
NPT; Gauges: '/s-inch NPT

Signal: "2-inch NPT elect. conduit;
Output: /a-inch NPT; Gauges: "s-inch NPT

Standard materials

Stainless steel, anodized aluminum,
nickel-plated steel, epoxy powder-
painted steel and Buna-N

Same

Loop Load N/A 5.3 volts + 5 ohms (270 ohms at 20 mA)
Hazardous Location | N/A Intrinsically safe: Class |, Division 1, Groups
Approvals A B, C,D;Class ll, Groups E, F, G
(FM and CSA approved) Explosion-proof: Class |, Division 1, Groups
B,C,D; Class ll, Groups E, F, G
Non-incendive: Class |, Division 2, Groups
A,B,C,D,F, G
Net weight 3 Ibs. 5.5 Ibs.
Table lI: Beta Positioner Performance* Pneumatic NT 3000
Module Module
Independent Linearity — Maximum deviation from a best fit straight line +1:.0% BS) +1.0% F.S.
Hysteresis — Maximum position error for the same value of input when 0.5% F.S. 0.5% F.S.
approached from opposite ends of the scale.
Repeatability — Maximum variation in position for the same value of input when| 0.2% F.S. 0.2% F.S.
approached from the same direction.
Response Level — Maximum change in input required to cause a change in 0.2% F.S. 0.2% F.S.
valve stem position in one direction.
Dead Band — Maximum change in input required to cause a reversal in valve 0.3% F.S. 0.3% F.S.
stem movement.
Resolution — Smallest possible change in valve stem position. % E.S. 1% F.S.
Steady State Air Consumption @ 60 psi .25 SCFM .31 SCFM
Supply Pressure Effect — Position change for a 10 psi supply pressure change| .05 % F.S. .06% F.S.
“Open-loop” Gain - Ratio of cylinder pressure unbalance to instrument 300:1 psi/psi | 400:1 psi/mA
pressure change with locked stem. @60 psi @60 psi
Maximum Flow Capacity @ 60 psi 11 SCFM 11 SCFM
Frequency Response — -6 dB Frequency 8 Hz 8 Hz
(With sinusoidal input of £5% F.S. centered about 50% F.S.) Phase Angle at -6dB -71° -71.1°
Stroking Speed - Closed to open - 2.3 in/sec. 2.3 in/sec.
Open to closed - 1.3 in/sec. 1.3 in./sec.

*Data is based on tests of the Beta positioner mounted on a double-acting cylinder actuator having a piston area of 25 square inches with a valve
stroke of 1.5 inches and 60 psi supply pressure. Instrument signal was 3-15 psi with pneumatic module and 4-20 mA with I/P module.

6 Flowserve Corporation, Valtek Control Products, Tel. USA 801 489 8611
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Dimensions with Electro-pneumatic (I/P) Module
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Valtek Beta Posritioner
Dimensions with Pneumatic (P/P) Module

. 3.64 >
(inches / mm) B o
1 -
— la— 67
M 17 -
.5 Thru
C 450 T 8-inch
Stroke
E
T =]
Top View Side View
6.00
1652
— 2.17 3.91 3x .2 ?in. -
2 £ for #10 Screws.

Qutput 2
(1/4-inch NPT)

Output 2
(1/4-inch NPT)
Output 1 5.08
(1/4-inch NPT) 129 ﬁ}ﬁi’l';"‘c:‘ NPT)
Instrument Instrument
(1/4-inch NPT) X (1/4-inch NPT)
10 1
57 75
N & " 14 fom '19 f—
Supply ! A20m e
(1/4-inch NPT) N 70 ;]
45
Front View
Back View

Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is designed to perform its
intended function safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications
under a wide variety of industrial service conditions. Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible
applications. The purchaser/user must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation and maintenance of Flowserve products.
The purchaser/user should read and understand the Installation Operation Maintenance (IOM) instructions included with the product, and train its employees and contractors in the safe
use of Flowserve products in connection with the specific application.

While the informalion and specifications presented in this literature are believed to be accurale, they are supplied for informalive purposes only and should not be considered certified
or as a guarantee of satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with
respect lo this product. Because Flowserve is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to
change without notice. Should any question arise concerning these provisions, the purchaser/user should conlact Flowserve Corporation at any of its worldwide operations or offices.

For more information about Flowserve, contact www.flowserve.com or call USA 972 443 6500

For more information, contact:

Regional Headquarters 12, av. du Québec, B.P. 645 19 Creek Parkway

91965, Courtaboeuf Cedex, Boothwyn, PA 19061 USA
1350 N. Mt. Springs Prikwy. France Phone 610 930 8710
Springville, UT 84663 Phone (33 1) 60 92 32 51
Phone 801 489 8611 Facsimile (33 1) 0 92 32 99

Facsimile 801 489 3719

Quick Response Centers
12 Tuas Avenue 20
Republic of Signapore 638824 4001 Flowserve Way, Suite 300
Phone (65) 862 3332 Pasadena, TX 77503 USA
Facsimile (65) 862 4940 Phone 713 286 3100

Facsimile 281 479 8511

Flowserve and Vallek are registered trademarks of Flowserve Corporation.
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