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AHOTALA

KBamidikamiitna pobota po3risimae po3poOKy CHCTEMH aBTOMATH3AIlli MPOIIECY
oponinns nuBa (CA BITXB) Ha nmuB3aBoii.

CA BP/Il na muB3aBoJi BUKOPHCTOBYE IPOMHUCIOBUN JIOTTUHUH KOHTPOJIEP
(TIJIK) M340 Big Schneider Electric.

B po6oTi po3risimaeTbCcsi cocid MOHTaX TEXHIYHOTO 3aco0y aBTOMaTh3alli —
emuicHoro piHeMipa KOBOLD NMC-S.

['padiunuii inTepdeiic oneparopa — MHeMOcxeMH po3pobiieHa B miporpami Citect
SCADA.

[IpoBenene komm’toTepHe moaentoBanHs s CAP (cucteMu aBTOMAaTHUYHOIO
pEryJIOBaHHs) KOHTYPY pEryJIIOBaHHsS TeMIlepaTypu OpOIIHHS JO03BOJIMIO 3HAUTH
ontuMainbHi napamerpu Hactporiku (OIIH) Ill-perymsitopa BUKOpUCTaBIIM METOI —
npolec 3 MIHIMAJTBHUM 4acoM peryiitoBanHs. [lepexiguuil mpolec mo po3paxoBaHUM
OIIH III-perynstopa cknagae 150 cekyH1 yacy peryiatoBaHHs.

KurouoBi cioBa: 6poxinns, nuo, CA BP/II1, aBTomaruzaris, Schneider Electric

M340, KOBOLD NMC-S.
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Annotation

The qualification work considers the development of the beer fermentation process
automation system (SA BFP) at the brewery.

The SA BFP at the brewery uses the industrial logic controller (PLC) M340 from
Schneider Electric.

The work considers the method of installing the technical means of automation —
the capacitive level gauge KOBOLD NMC-S.

The graphical operator interface — mnemonics is developed in the Citect SCADA
program.

The computer modeling for the ACS (automatic control system) of the fermentation
temperature control loop made it possible to find the optimal settings (OPS) of the PI
controller using the method — the process with the minimum control time. The transient
process according to the calculated OPS of the PI controller is 150 seconds of control
time.

Keywords: fermentation, beer, SA BFP, automation, Schneider Electric M340,
KOBOLD NMC-S.
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Beryn

[Tporec OpoaiHHS MHUBa Ha MHUB3aBOAl TPa€ BaXKIUBY POJIb HA SIKICTh MUBA, MO I
BUPOOJISE€THCS HA TUB3aBO/I.

Jlyis noTpuMaHHs ONTUMAIbHUX TEXHOJIOTITYHUX BHMOT IMpoliecy OpOMiHHA IMHBa
HEOOX1THO BUKOPHCTOBYBAaTH Cy4acHI TEXHIUHI 3acO0M aBTOMaTru3aiii. A e B CBOIO
4Yepry NpU3BOAUTH 10 OTPUMAHHS FOTOBOTO KiHIIEBOT'O MPOAYKTY BUCOKOI SKOCTI

Mera kBamdikaniiiHoi poOOTH ToJsrae B poO3poOIll CHUCTEMH aBTOMAaTH3aLli
npoiiecy OpoiHHS MUBa HA MTUB3aBO/II.

Buxopuctanus cy4acHMX TEXHIYHMX 3aco0IB aBTOMaTH3alii B CHCTEMHU
aBTOMAaTM3alii mporecy OpoAiHHS NHBa Ha NHB3aBOAl JJ03BOJHUTH PalllOHAIBEHO
BUKOPUCTOBYBAaTH €HEPropecypcu JUIsi MPOBeIeHHs mpouecy OpoxainHsa. Parionanbhe
BUKOPUCTAaHHA €HEPropecypciB MpH3BEAE [0 iX 3a0MIAPKEHHS HE TMOPYUIyIOUU
ONTUMAJILHOCTI ~ IPOXOJDKEHHS  TEXHOJIOTIYHOTO  Tpolecy. A  3a0IlaKeHHS

E€HEepPropecypciB B CBOIO Uepry MnpusBeie 10 301IblIeHHs] TpUOYTKOBOCTI TMB3aBOTY .

ApK.
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Po3aia 1. Onuc 00’ekTa aBTOMAaTH3AIII.

1.1. TexHosoriyauii onmuc 00’€KTa aBTOMATH3AIlil.

AmnapaTypHO-TEXHOJIOT1YHA cXeMa JIiH1T BUpOOHMIITBA MMBA 300paskeHo Ha puc. 1.1
[1].

OQuuieHu
o1 Tﬂ BaHHH CONO

| I 6
3| T

XMk

[

Monone
HHBO

20 Ha dacysanna 16 15

19 — X |
 —

AnaparypHo-TexHoaoridia cxema Jinil eupodunurea nuea: 1 -
apobapka Baabubosa: 2 — sarm; 3 — Gyvakep; 4 — marnirosaosaweay, 5, 6 — anapar
saTopunii; 7 — anapar ginerpauniiinmii; 8 — anapart papuasnmii; 9 — xMenepitokpesmiaosan;
10 - 3dipww; 11 — cemaparop; 12 — vennoobmimank naacrunaacTaii; 13 — wan dpoanakmmii;
14 — wam iz apiwuxamu; 15, 20 — tankn; 16 — cenaparop-oceitwoeau; 17 - pinerp; 18 -
TemneodMinnnk; 19 — kapbouizarop

Puc. 1.1. AnapatypHo-TeXHOI0r4Ha cXemMa JIiHiT BHpoOHHIITRA NMHBa

KearnicpikauitiHa poboma
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TexHoJOr1YHUN TPOoIleC BUPOOHUIITBA MUBA 300pa)KEHO HA TEXHOJIOTIYHINA cXeMi

(puc. 1.2) [1].

[TigpofueHan couoy il AunmeH
{(mun i 3aMHINKH TapOCTKIE BHAANAIOTE WIAXOM NpONyCKalia
qepes NoNipyBankHy MallHHY, MiHepalsHi il opraniumni
JOMILITKH HA OB TPAHO-CHTOBOMY CENapaTopi, MeTanesl
JOMILIKH Ha eNeKTPOMarHiTHOMY Cenaparopi)

OuHIIEHT SePHOTPOAYETH

¥
JpobneHHs conomy il AMMEHK
Conon gpobaats v cyxomy ado 3ponosenomy (W = 18..32%) cTanl Ha BAIBIBOBHX
apodapkrax; AYMiHb, MIIEHHIIO | PHC — Ha BANLLBOBHX BEPCTATAX i3 HAPIZHUMH BANBIAMH

n])l'l FOTYBAHHA 33TORY

FaTHPAHHA — CKCTPATYBAHHA POIMHHHMX
PEYOBHH CONO/LY 1 HECOUIOAEHOT CHPOBHHK _‘
¥
Ouykpennii satop

Cyenersia Cena acTses 3 asox das: puaka (MHEAS cyveno) 1 reepiaa (nneda apotuna)
¥

DineTPYEAHHE 3aTOPY — BIAINEHHA THBHOTO CYCaa BII APOOHHH.
Cyciio 1 IpoMHBHI BOJIH — HPO30p @

JanHIIEH
MapoCTKiR,
111

3epHo-

NpoaYKTH

Konauuiiiosana
BOJA, Mapa,
theprerTH

¥
Xuins, Eun’arinns cyena s XxMeem
KMITEHHI L . b ; .
ﬁKCTPaK’J' B'IJ[[tj'l.'ll:'l'pi,!ﬁallLﬁ CyCia II]'JUMHH-III BOJH KHIT STHTE 13 XMEICM
! < 2ron
napa
¥
Capaue cyeno 3 xMiNBHOK ApoDHHOK
*
Bianinenns eveia Bia xMinbHol ApodmHmn
Ha cuti Biagimaio s XMIUTERY >
IpOGHHY | IPOMHEAIOTE BOJLOK, AKA HAIXOIUTE ¥ CYCI0
¥
Xonoao OcpimieHHs il 0X0I0KYBAHHA CVCIa
-ArCHT > Meta — sHmkenns t 1o 6...16 °C, HacH4YeHHA HOMo KHCHEM | »
OCAIDKEHHA 3aBHCIHX YacTHHOK. OCBITIIOOTE HA CenapaTopax

¥
30poisyBaHig nHEHOTO evena: 1 eramia — Opomings (IHTeHCHBHE
30POKYBAHHA ITYKPIE CYCIIA = YTPHMYETRCA MOTOJE (KATaMyTHE )
nmHEO); 2 cTamia — JoDpOTRYEAHHA ([IVEPH, AR 3a0AITHIHCA, TOBOT
30POKYIOTECA >IIHBO HAOYBAE XAPAKTED. OPraHoNIenT. BIACT.,
OCBIT/IHTHCA, HACHYYETECH OKCHIOM BYTTICIH (J103pIBaHHA),
MEPETEOPHETECA HA TOBAPHMITL IPOJIVET)

Texnonorivaa exema BHpoDHHAIITE NHEA

é

Hacinmi
TP T

Ocanoel
TP

Puc. 1.2. TexHonoriuna cxema BUpOOHHUIITBA MTHBA.

Apk.
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JodpoiavBanbs | 03D BAHHA THB

Fopoamyrore: t=5...7"Cit="7...11 nib.
Jobpomxysanns nusa: t = 0...2 °C; t= 21...90 mid.
Iocananna npouecis Gpoainya | J00POIKYBAHHA L03BOIHI0

CKOPOTHTH TX TpHBAMCTE 10 14, 18 1id

L

(criTnenns nuea

{cemapauicio abo ginkTpyBAHHAM — Ki3ensryposi GuILTpH)

QCBITICHE MHBED

PoznMe nHea

ITix wac dinsTpyRanns nueo sTpadac HacTury CO:2, TOMY nepea po3nHBoM
HOrO MILAAI0TE J0JATKOBII KapOousawii (npoaysanus kpiss nueo CO:)

¥

3oep

iragA: t=5... 20 °C, 1 £ 3 mic.

Texwonoriuna cxema EHpOOHHITEL MHEA

Puc. 1.2. Texnonoriuna cxema BUpoOHHIITBA MUBA (NMPO/IOBKEHHS ).

lNomoBHy posb mij yac BUpOOHMIITBA MUBA Bimirpae mporec Opominas. [Iporec

OpOAIHHS MOIISETHCS HA IBA BUIN: HA MTPOIIEC BEPXHHOTO OPOIHHS MIBA Ta HA TIPOIIEC

HIKHBOTO OPOIIHHS MMHBA.

KeanigpikauitiHa poboma
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[Ipouiec BepxHbOro OpOAIHHS NMUBA BiIOYBAa€ThCA B BIIAKpUTUX 4YaHaX. Cxemy

OpOJIIHHS B BIAKPUTOMY 4aHi 300paskeHo Ha puc. 1.3 [2].

SCheme Df the brewery ot block (brewouse) _
BREWORX / MOBBEER ) scrapper (malt mill)
production process of beer B
with opened conception of fermentation "_‘ff S—
in opened fermentation vats \ .
A
Cold block (cellar) hat water waterl : hops /
opened fermentation W E I-I
hot - ‘:‘
* "'Eg T'ﬂ'nn' mash || =
e bl E lauter tun mash tun/kettie
% g ; whinpoct steam
% = TRRon hok wort I generator
§ - ice water
WOt oooler
®®
CO0dNg system
lager Serving e @ @ B)
tanks —3-
oTa "Ml o5 || T bhoom
filtration of - .
(optional)
tapping / distribution

Puc.1.3. Cxema OpoJiHHA B BIAKPUTOMY YaHI.

3MH. N2 dokym. fidnuc | Aama
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[Iponiec HMKHBOrO OpOAIHHS NHBa BiAOYBAa€TbCS B 3aKpUTHX dYaHax. Cxemy

OpOJIIHHS B 3aKPUTHX YaHaX 300pakeHo Ha puc. 1.4 [2].

Scheme of the bl"ewery Hot block (brewouse) |
BREWORX / MOBEBEER 1 scrapper (malt mill)
production process of beer {
with closed conception of fermentation ﬁﬂ PE——
in cylidrical-conical tanks 3 \
Cold block (cellar) hot water
closed fermentation
hict
cylindrical-conical tanks * water
2 &
® || || P ||wd
%I fro g wort bt wort generator
§ - oe water
wort cooker

- Bl = 1. oD
o Mo |0 1= B

Si=

tapping / distribution

Puc. 1.4. Cxema OpoaiHHA B 3aKPHTHX YaHax.

Apk.
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Burmsin 3akputux OpoJUJIbBHMX YaHIB B SIKUX BIJOYBA€THCS IPOIIEC HUKHBOTO

Opo/iHHS TMBa 3a0pakeHo Ha puc. 1.5.

Puc. 1.5. Burnsa 3akputix OpoauibLHAX YaHIE.

[Iporec HUKHBOTO OPOAIHHS B 3aKPUTOMY YaH1 MPOBOJISATH MPU TEMIIEpATypax Bi

8 °C no 19 °C nobasnsroun B cycio Ipixmki 3 po3paxyHky 300 r Ha 1 i1 cyca.

[Ipornec OpoaiHHS TPOBOASITH IMiJT TACKOM B 3aKpUTOMY 4aHi B aianasoHi Big 0,04

MlIlIa go 0,07 MITIa.

[Iportec OpoaiHHS B IPUITMHSIOTH KOJIM B IMHUBI IOCATAETHCS MACOBA YacTKa CYXUX

pedoBUH B Aiana3oHi Bix 2,2 % 1o 2,5 % BMICTYy CyxXuX pedoBuH [3].

3mH. | Apk.

N2 dokym.

lidnuc

fAama
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1.2. Po3poOka 3aBIaHHS HA CHCTEMY aBTOMATH3AIlil

Tabauya 1.1. 3aedanua na po3pobky cucmemu asmomamuzaiii.

Mawmna, | [Tapamerp, | punye- Bun Xapakrep |3acodu yupasiainns| Jojgarkosi
Mo arperar, MICILE THME ABTOMATH- | KOHTPOITHY YH Ta KOHTPOIRY, YMOBH
ycTaHoBKa | Bigbopy FHAMEHHA saiii YTIPABIIHHA peanizaumii
CHIHAITY napa- YOpaBIA0Hoi i
MeTpa
. Bnnue Ha ctan
Tpybon- OO0k Yrpas- _
1 , 1000 . Cran poboTH Hacoca
POBIT cycna JIHHA
M1
_ Brinue Ha knanan
Obmik o
) Yirpas- 101841 PLAKHX
pPLIKHX 30 n . Cran _ .
. ) TiHHA JPIKITKIB
TIPUETHIR i
{13, 5B)
Bnnue Ha cTan
pODOTH HAcOCA
bpoauns- . Vnpas- M2 Ta Brnus Ha
2 Pirenn 80 % . Cran
HHIi 4aH THHA KJIdnaH CiycKy
PLIKHX JPIAIAKIB
(no3, 38)
BronHe Ha knanan
Temmepa- Perymo- o moa9l
10 =°C Crabinizauia
TYpa BAHHA XOJI010areHTY
{mos. 18)
Bronne na knanan
0,05 Perymto- L .
Tuck Crabinizaiis | BHOYCKY NORITPA
Mlla BAHHA
(nos. 2g)
Buicr Bimobpa-
CYXHX 25% Konrpons JEHHS, APM oneparopa
peYOBHH peecTpallis
Apk.
KearicpikauitiHa poboma 14
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Po3aia 2. Cucrema aBTomMarTu3amii
2.1. O0rpyHTyBaHHSI BUOOPY TeXHIYHMX 3aCO0IB 1JIsi BUMIPIOBAHHS,

BHKOHaBYMX MexaHi3MiB (BM) ta perymowunx oprasis (PO)

Jlna cuctemu aBromatu3anii npouecy Opoainns nusa (CA BP/II) na nuB3zaBoxi

Temneparypa opoainss BuzHavyaeTbes garunkom KOBOLD MWD-B [4] (puc. 2.1).

Puc. 2.1. Jatunku KOBOLD cepii MWD.

KeanighikauitiHa poboma

3mH. | ApK. Ne dokym. MMidnuc |Hama
Po3pob. BayuHcbkul T.O. Jlim. ApPK. Apkyuwiig
KepieHuk | MonynaH B.B. Po3pobka cucmemu [ | 15 28
asmomamu3sauil rpouecy
3ae. kagp. | Cmimiox 5.B. 6p00iHHA nuea HYXT AK-4-1
Cekp. EK lpockypka €.C.




Texniuni gani gatuukie KOBOLD cepii MWD:

Technical Details
Measuring principle:
Maasurng range.

Sensor:
ACCUracy’

Ambient lemperalure:

Connection head:

Electrical connection:
Materals:

Sensor

Connection head:

Terminal block:
FProcess connaction:
Thread:

DIN-flange:

AMEI flange:
Max, pressure:;
Sensor wiring:

Ciutput:
Protaction:

temperature depending resistor

-70...4+250°C
ST0 L 400ES
=70 +B005C
198 . 1002

Pt100 single or double sensor
(1xP1100 or 2xPt100) IECT51

Class FO,15 {A), FO.1 (14 DIN), FO.03
(¥ DIM) or cryogenic

-40...+150°C

with ceramic terminal block

[without transmitter)

-A0, . +85°C (with transmitter)

=20, +70°C (with LCD display)
-20...+807°C (with LED display)

BR screwed cover, with chain,

DIM B cover with Two screns's,

BLLS, hingad cover

BUZ-H, high model hinged cover and
athers

M20x1.5 standard (gthers on request)

stainless steel 1.4404

aluminium, painted, stainless steal,
and PP (others on reqguest)
ceramic without transmitter)

G, G, G, G1 make,

1" MPT, 1" NPT, 3" NPT,

1" MPT male

DM 15, 20, 25, 32, 40, 50

PM 10, 16, 40

Wet dgt 1" 1", 2" class 150,
class 3

A0 bar

2, 3 or 4d-wirg

resistance value
connection head IP54 ... 68
depending on cable gland

Model Measuring insert Protection tube
axchangeable /P
MWD-C,E, D VES vas/ 30 bar
MWD-F, G, W YES o/ Py
MWD-A, B, L (1) vas /30 bar

U hodel FAGAN onby weth thermmowell TWL-O

KearnigbikauitiHa poboma
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TexuiuH1 qaHi Ta mapameTpu 3aMmoBiieHHs gaTurika KOBOLD MWD-B:

Model MWD-B compact threaded or flanged with neck
pipe

Specifications:
Sensor elemeant:

PH100 3-wire class FO.3 (B, FOA5
(&), FOT (% DING, FO03 (¥a DIM),

o cryogenic, and others
A e} Mack pipe HL: 130 mim
I il Electrical connection: M20x1.5
I L ST T Max, pressure: 30 bar {at 20°C)
\] 3\ ] Protection tube: according to DIN 43772,
';\\ g NEIT filed with magresium oxide (MgO)
= v Material; stainless steel 1.4404 (316L)
-, -
. z 4 For NPT thread
. = LM = scraw-in-langth by hand
& mm at %" NPT
8.1 mm al %" NFT
8.1 mm at 3&" NPT
9 mm at 1* NPT
Protection
Process Sensor type/ RTD ) Head )
Model tube N . Terminal head ) Options
diameter (D) connection category wiring transmitter
A = 1x P00 class FO.3 (B)
70 +280°C)
GOB = G14-M B =2xPti00 cass FO.3 (B
G15 = Gle-M {70 +250°C) G = SCroW-Cap
G20 = G- G = 1x P1100 class FO.15 (A) with chain,
G256 =G1-M {70 +280°C) aluminium
. \ 0 =without,
NOB - NPTM [P .zfﬂpt [ty Fo.15 (A [! = screw-cap with only with
15 = 15" NFT-M [(70...+250°C) chain, stainkass ceramic
N5 =} E =1 Pt100 class F0.3 (B stasl 1.4401 G
W20 = %" NPT-M I_?U +=1III‘C] terminal
N25 < 1"NFTM  |F = 2 x Pt 100 class FO.3 (B) P serewecan. B am - 5a3a0
- 70 005 M™ = mini head transrmittar
F15 = DN1:| PN'E' b . ° SCrew-cap 4 QD 'ﬁ'
G =1 xPr100 class FO1 5 (A) ’ m
F20 = DN20 PM1E (-70 ... +400°C) wilh chain, Pming
4 - tube 04 F25 i D25 EN: & H = 2 x Pt100 class FO.15 (A} alurmindm BM = 53370
5 - nbegs |2 - DNSZPNIE [70... +4D0°C) [k = head scrow renomitter
FAD =DNAOFNTE | _ 45 prioo elass Fo.3 (B) cap, stainkess 4-20mA
6 =tub2 @6 |F50 = DMS0 PM1E (70 +B00C) steed 1,4401 with 0 = without
B=lbe @8 [HI5=DNISFNID  |J -2y Pri00class FOR(E) |2 = 2WiR|g _ QN B screwed HART® N =
MWD-B |3 = ks oo |H20 = DN20 PM4D -70 ... +E600°C) 3 = 3-wire covar, protocol ace. ti:l
A - tube 01D H25 = DMN2S PM4D K =1x P00 class FOO5 (A [49= 4owire alumirium 2owire .s:aem_n:-
H32 =2 DN32 F'N4D |-?|:| . +$'[:‘:|'=C':I z BUZ i GEHI = aqﬁn& anang
C = tube @12 . = BUZ hinged 5
_ Ha0 = D40 PH4D L = 2 = P00 class FO15 (4) cover. transmittar
X 3%:;:1 HE0 = BB PO M EFGPr:SCm .C:I aluminium Profibus®/
; = 1% P00 ) ! &
K15 = WCL1B0RF class FO.1 (% DIN) [H =BLUZ-H high . Fleldbus
AZ0 = %" CL150RF [-T0 .+ 2805 ' madel wath o = DFEFETEE’
AZ5 = 1" CLISORE [N = 1x Prioo hinged cover, for sub-
A4D = 1%" CLISORF | class FD.03 (s DIN) alrmirim e
A50 = 2" CL1S0RF -70... +250°C) [E" = aluminirm e
B15 = 12" CL30ORF [@=1xPti00 head with mitter,
. class FO (14 DIM) LCD display
B20 = %" GL30ORF 0 A0eC) and HART® 150 mem
B25 = 1 ,.'?L?E? i PR P e tran=rriter fhying leads
22 _ ;,,‘Eéﬁg‘rﬂF class FO.03 (% DIN) inchdad
- 70 +400°C) X = special options
WX = gpecial aptions [@ = 1x P00 class cryoganic
198 .. +100°C)
X = gpeclal opticns

' Onby with hesd transmitter option O/ onby sensar type 1xPt100
4 For options &, B, G, D chooss RTD wiring cods "3

A Pleasa apscify the measuring range in clear taxt, while ordesing
Mote: Please specify length 'EL" in cisar faxt, while ordering

* With 1xPt100 anly

3MH.
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Bub6ip ronosku neperBoproBaua narunka KOBOLD MWD-B:

Terminal Heads

Option G Housing matenal:  aluminium Option F Housing material: PP
| Housing material: stainless steel 1,44071 Protaction: IF&5
Protaction: IPES
o
g2
g '-
=@ H| @
A
4G
13
& 38
Option £  Housing materal:  Aluminium Option K Housing material:  stainless steal 1.4401
Protection; IPES Protection: IFE5
Note: IF protection depends on cable gland.
Higher IP on request, L

Bﬁ'ce 11

78
323
?|?

o =l HH 2
2 5
T2 42 | |
x 8 (s Jet]
55 I
8
@ 39

KeanigpikauitiHa poboma
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Terminal Heads (continuation)

Option M Housing materal:  aluminiurm

Protection: IP G5
95{.5
o H
il = a %
[=]
£
38
g
£ 34

Option B Housing matenal: aluminium

Main features

High accuracy 0.02% of span for P1100 sensor
Sensor eor detection according to the guidelines in

MAMUR ME B89

Backlight LCD-Display

Technical Details
Housing material:
Supply voltage:
Qutput signal:
Load:

Signal on alarm:

alurminiurm

Th.. 45V

4., 20 ma,

max. V., 7.5 V/0.022 A
underranging: lingar drop 1o 3.8 ma

. -
Frotection: IPod & overranging: linear rise to 20.5 mA
e sensor break, sensor open-circut;
3.6 mAar 22 mA
- Gahvanic isolation: 2000V, (inputfoutput)
] e Rosponse time: 185
™ Lang term stability:  RTDs £0.1% of reading or 0.1°C
5 Switch delay: =55
) [ Influence of ambiant: negligible
& 28 Load influsnce: negligiblz
Power supply
Option H  Housing material:  aluminium influence: negligicle
Protection: PES Filter configurating:  0... 160 p&
Resolution: 0.3 pA
Lay Cable entry: M20 internal thread
Ambient temperatura: -40 ., +85*C (-40... 185°F)
Slorage temperature: -40 ., +100°C (-40... 212°F)
Condensation: allowakle
Protection: IF&5
b _ Shock and vibration
=l |l resistance: d4q/2 1o 150 Hz as per IECG00G8-26
= [} ] LGD-Display,
- = with backlight: visible range 32.5 ® 22.5 mm;
=+ || main display: 5-digit, 7-segment,
55 | _| digit height 8 mm,
B | range: -19099 ., 00099
L. 939 additional display: 8-digit 14 segmeant,
Option E digit height 5 mm for sensor type and
10 . units
HS
S
n
= =
Apk.
KearnigbikauitiHa poboma 19
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CxeMa nigKII0ueHHS TEPMOMETPA ONOPY 10 BTOPUHHOTO MEePETBOPIOBAYa:

Electrical Connection

gg %
.m = === =7
= |
- |
o= I I
= S S ]
&
-
HE I EE 2
g
-m _1| TTTTAT T T |.“
.q.u.u | |
i | |
M 2 | |
F- 3 = |
= a
»
q_.., I ™
= i i
—= ] 1
.-1[ i i
o | “
» N |
=
g T g z
£
w r-r-r—-———"°9—"—"F—"—/=—"/=—/"/771
o o | |
“ ¢ g | m
% - = i i
& a e 4
- “ b
g2 o
—_ i
g L
4
=

Apk.
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KOBOLD SEN-9900 [5] (puc. 2.2).

B CA BPJIII na nuB3aBoai THUCK B OpOJAMJIBHOMY YaHI BU3HAYAETHCS JTATUUKOM

Puc. 2.2. KOBOLD SEN-9900.

3MH.
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Texuiuni nani natunka KOBOLD SEN-9900:

Technical Details
Ranges:

MNon-linearity (BFSL):
Rensatahility:

ACCUracy:
Thermal drift:

Long terrn drift:

Process fluid
lermperature:

Armbient temperature:
Storage termperature:
Dutput signals:
Supply and max, load:
Response time:

Zero calibration:
Span calibration:

Compensated
temperature range:

Process connection:
Sensor:
Case:

Vibration resistance:
Shock resistance:
C-ring:

Electric connaction:

Praotection degree;
Weight:

0...1/0... 800 bar, relative,
(0..15/0..10000 psl, ralativa)
1081+ 24 bar, relative;
(-30",,.0~-30". 350 psi, relative)
0..1/0...25 bar, absolute
=+0.25% of the range,
according to IEC 612898-2
=0.1 % of the range,
according to IEC 61298-2
=+0.5% of the range”
0...+80°C, 1% of span;

max. 2.5% of span®

=0.1 % of span

-25...+100°C

-25...+85°C

-30 ... 4+85°C

4..20mA, 0.5 Ve, 070 W
seeonpage 3

<4 ms [measuring);

<150 ms (switching on)

+ 10% span typical

= 10% span typical

0. +80°C
AlSI 316L stainless steel
ceramic (ALO.)

stainless steal AISI 3161, ventad for
pressure ranges = 230 psl (= 16 bar)

20 g (10...2000 Hz,
according to IEC 60068-2-G)
alg

i6 ms, according to IEC B0068-2-27)

FEM

EM 175301-B03% form A, exit for
cables
023,035 6.9 mm)

IP65 as par IECS529 F ENG0529
0.29 lbs (018 ko)

Ranges Overpressura Burst pressure
bar, relativa bar, relative bar, relative
-1..0 ] 7
.06 5 [
-1..1.5 5] T
1.3 10 12
-1.,.5 20 25
1.8 20 25
1..15 40 &0
1..24 100 120
0..1M0..2.5 G 7
0,4 10 12
0., 67,10 20 25
0..16 40 a0
0. 25/0...40 100 120
Q... GO, 100 200 250
0., 160/0... 250 G000 G0
0...400 500 00
.. 600 800 Q00
Othar ranges available on dernand. Units of measurermant availabls in MPa,
kPa too.
Absclute pressure ranges hawe same overprassure limits as gauge pressuns
ranges,
Ranges Overpressure Burst pressure
psi, relative psi, relative pei, redative
-30...0 in Hg'psi 72 100
-301...30 in Hy'psi 72 100
30...80 n Hg'/psl 145 175
-30... 100 in Hgpel 290 360
-30... 150 in Ho'pei 290 360
... 15%0...30 T2 100
.. 60 145 175
.. 1000160 290 G360
... 300 580 726
... 600 1450 1740
0., 00001500 2900 3625
0., 2000/, 3000 7230 &700
0, 50000, 6000 8700 11600
0. 0000 11800 13050

Cthar ranges available on dermand. Units of measurerment available in MPa,

kFa too

3MH.
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["abaputHi po3mipu Ta ciocoOu eleKTpuuHOro miakiaodeHHs gatunka KOBOLD

SEN-9900:

Dimensions [mm]

3 Cabhe el

L= i

L

h

DM EN 175301-806
! F L [mm]
1 |—1L | A-G¥ A (stangard) | 20
: £hs B-GlA 13
o | F - 114" NPT 20
| G - '%-18" NFT 13
822 2z
: |
24 My | ff
ol 21,5
| i
I 1 1 1 I
L[
i 5 il
LJ
L E_
Wiring Diagram

4,20 mA 0.2 Ve

wiite A

brown I
+0
- -

Apk.
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[TapameTpu 3amoBnienHs aatunka KOBOLD SEN-9900:

Order Details (Exampls: SEN-9800 0 BO7S A 0)

Model Output Measuring range Mechanical Options
connection
Gauge Gauge
RrEssUre ranges Pressure ranges | aqen - an gin Hg
C35 =1 0bar |H3F = -30..30 In Hg'psig
Co05% = -1...06 bar |H 319" = -30...60 in Hg/psig
CH15%=-1_.1.5 bar |H 3219 = -30... 100 in Hg/psig
rﬁﬁr;ﬂm C525%= 1 _dbar |H 323 = -30__150 in Ho/psig
pi..lg connaction CS35%» -1..0bar |PO25% = 0...15 ps:.g
EM 175301-803) C545%=-1_ 9 bar P 0452 ={...30 psig
©555%=-1__15bar |PO5T2 =060 paig
C 8657 =-1_.24 bar |P 065" = 0. 100 psig
SEN-88307... BO025 =0..1bar |PO77% =0.. 160 psig
(M12x1 male B035 =0..1.6bar |P 088 = 0200 psig
<-.§§T:Eﬁ?:n; B045 =0 25bar |POBE® = 0. 250 psig
BO055 =0. . 4hbar P 0889 = 0...300 paig
BOBS =0 Ghar |P100% =0 500 psig
SEN-9840% BO7S =0._.10bar |P105% = 0. 600 paig
(2 m PVC cable, B 085 - 0. 16bar |P115% = 0..1000 psig
IP&S) A0B5 =0 25bar |P126% =0... 1500 psig
=4-20mA, 1A105 =0 40bar |P 1309 = 02000 psig A =0, male _
SEN-9850'... [Es::;‘; arqy |A115 =0-.80bar [P140% =0...3000 psig if'?f"dafdl 0 =without _
[2 m Polyursthane A125 =0...100 bar |P147% = 0...4000 psig B® = GW, male (8% = oxygen senice
cable, IP68)  1¥=0..5Vo:  |A135 = 0. 160 bar [P 150% = 0...5000 psig F4 = 1" NPT |ya  gpecial option
8. 30Vee) 1A148 = 0..250 bar |P 1577 = 0...6000 psig make (specify in clear
2010V, |A155 =0..400 bar [P 162% = 0...8000 psig G4 = 14" NPT, tenct)
(14, 30Voc) | A 1652 = 0...600 bar [P 165% = 0... 10000 psig maka
Absolute Absolute
pressure ranges pressure ranges®
SEN-23004...
wilh edactrical
plug CoOnNnacian
EM 175301-803) B 02501 bar
SEN-99307,.. B 035 =0..1.60bar
(M Fxl mala B 045 =025 bar
alactreal B 0556 = 0...4 bar
connaction) B 065 = 0...6 bar
BOVS=0..10bar
[fE“;ﬁf“‘i-l-- B OBS = 0...16 bar
m » T R -
Ipﬁb;f-’ = A095 = 0. 25 bar
SEN-9950'4..
[2 m Polurethane
cable, IPES)
' zero callbration not avallsbke
“ minimum order quanlity = 20 pieces per item fdentical model cods)
Dutput signal 4...20 mA (standard) 0.5 Vo 0..10 Ve
code L] 1 2
M. of wires 2 3 3
Load max. [{1) B = Min-8100.02 R = 5KD B =10K0
Supohy: +Vin Ve 10...30 8...30 14,..30

Ground

[clease refer to Installation Manual)

3MH.
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B CA BPAIl na nuB3aBoAl BMICT CyXHMX pPEYOBMH B OpOJAMIBHOMY YaHi

BU3HavaeThes pepakromerpom Vaisala K-PATENTS PR-23-GP [6] (puc. 2.3).

ﬁ

Puc. 2.3. Vaisala K-PATENTS PR-23-GP.

Apk.

KearnigbikauitiHa poboma 75
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[Tpunuun nii peppakromerpa Vaisala K-PATENTS PR-23-GP:

Optical

Light Prism
image

source

Critical
angle

w L3
~
N
~ -
~ ~
~ -~
LY -
TREERN, Process
“a - medium
“a
Light source Prism Reflected light
& y
0 F
&° Y
&P rd
x\g} %
i ?.f
Solution Refracted light

Apk.
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bynoBa nepBunHOro neperBoproBaua pedpakromerpa Vaisala K-PATENTS PR-
23-GP:

FPebpa DOERTEIHEOTD OXOIOCESHET

Ilpe=na
JaTHHE TeMO=paTVER

Apk.
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[IpuHumMn BTaHOBJIEHHS MEPBUHHOIO MepeTBOpIoBada pedpakromerpa Vaisala K-

PATENTS PR-23-GP:

INSTALLATION

MEDIUM AND LARGE FIPES

A

PIPES 2" OR SMALLER

VESSELS

‘_ |
o

DUAL
CONNECTIVITY

The Process Refroctometer PR-23-GP
sensor is factory colibrated to measure
FE{FCEH'I'E‘ II'IdBX I'I::l Uf'ld "EIT[PE‘FI:I'ZUFE
T in stondard units. Each sensor hos
identical calibration n,=1.32...1.53
{camesponding to 0-100 Brix). One or two
sensors can be connecled to one Indicating
fronsmittar.

Becouse the PR-23 sensors hove idenlical
calibration, and sach sensar gives Refractive
Index n; and femperature as output, all
sensors can be FrEEl'r' infen:hunged withaut
any inconvenience of optical calibration or
pararmaetar chonges,

The non-linear conversion from refractive
index to concentration units and also
temperature compensation are bosed on
standard tables. They are programmed
inside the tronsmitter independently of
the sensor.

Owr manufacturing process is 1350 9001
cerfified. We alse suppart the verification
within the user's own guality system.

Each sansor is provided with o calibration
certificate comparing a set of standard
liquids te the actual sensor output.
Therefore, the calibrotion and accuracy
can be sosily verified on-site with the
cedified refractive index liquids and our
documented verificotion procedure,

3MH.
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Texuiuni gani pedppaxkromerpa Vaisala K-PATENTS PR-23-GP:

SPECIFICATIONS

Sensor PR-23-GP with Sandvik coupling |

i

D]
g

Gl

Refroctive Indew ronge, stondord;

Full ronge, o, = 1.3200...1 5300 {corresponds to O, TO0 % bow)

Accurocy:

Refractive index n, £0.0002 (comespands frpically fo = 0L 1% by weight]
Fepeatability n_ =0.000) {corresponds typically to +0.05% by weight]

Speed of response

| 5 undomped, domping time selectable up to 5 min

Calibration:

With Cargille standard B.). liquids over full range of n, 1.3200...1.5300

CORE-Oiptics

Mo machanical adjustments

Digital meosuramant;

3648 pivel CCD element

Light saurce:

IIQ'L“' crr\-il"'ln__q dicde (LED), 589 nm I.\.-'m‘\:.'{;*ngr'k_, sodivm D-ling

Sensor PR-2Z2GP with ANSIDINAIS fonge

Indicating fransmiter OTR

Temparafune sensar:

Beilteive P& 1 Q0 linearizotion ::lr_n;'nm'ing ta [EC 751

Termperalure compansafion:

Autamalic, digitel compensation

Insfeumeant verilication:

With MIET roceable Corgille standard B
procadurs over Ethamet including o printa

wigls, A lransmilter guided
verification repart

Ambipnt temperniure:

Sensor: max. 45°C {1 T3°F, min, -40°C [-40°F)
Indicating fransmitter: maw, S0°C {1 22°Fl, min. 0°C (32°F)

SENSOR PR-23-GP:

cass connachion:

Sondhik coupling L 88 mm/DIN-fange 2656, DMNEQ PNZ5S/ANS-flange
150 Jbs, 3 inch/NI5-flonge 10k BG4/Line sizes less than 2 v Plpe flowcell

Process pressire;

up to 25 bar [350 psi)

Procass fe mperafure;

40°C., 150°C [-40°F. . 302°F)

Procass welted parts, standord:

A5 2141 stainless steel, prism spinel, prism goskets modified PTFE (Teflon)

Sensor profection closs

P&T. Memao 4X

Sensar wigﬁ.‘.

Sandvik coupling L 3.8 Jc'g (8.4 lbs), Flangs DINJANSLANS 6.6 |-:__|'|' 4.7 Ibs)

INDICATING TRAMSMITTER DTR:

Diisplery:

320u240 pivel graphical LCD with LED backiigh

Keypad:

18 membrone keys

Current output:

Py independent current oulputs, 4-20 ma, mox. load 1000 Ofm, gokanic
iselotion 1300 VDT ar AC [peak), hold function during prism wash

Fieeldties and indusivial Ethemet
connectivity

Throwgh Fieldbus conmverter o Modbus/TCR Moedboes BTU and Ethemels (P
netwarks

Povwar:

AC input 100-240 VAC/50-60 Hz, optional 24 VDIC, 30 VA

AlarmsVWash reloys:

Twe builtin signal relays, max, 250 ¥/3 A

Lpncor cannachvite:

O ar o sensors con be connected fa the OTR, Sensors {ccir'per.".\:ir'rl.‘ af
each other; own porometer sefs and usoble in different opplications. Two
current cutputs configurable independently ta indicate process concentration
or temperafure of sither sensor

l-—[‘?-:_";] {:':] Traansmilter predechon closs: Palycarbangle enclosue PSS Tupe X (Indoar vse); AIS! Stainless deel
enclosure IP64 (Indoar use)
Indicating fransmitter weight: 4.5 kg (10 lbs)
INTERCOMMECTIMNG CABLE: [EC &1 1582 compliont bwo-wire cable
Intercanneding coble lenglh: Standard 10 m (33 1), mox. 200 m (a0 1)
=R
L OFTHONS: Shninless sheel sensor housing, speciol wetled parts matenals, exdendsd
- refractive index renge limifs, prism wash, intrinsic sofefy and harordous areo
opprovols, cable fittings fo the indicoting fransmitter: Evropean cable glonds
M20x1 .5 ar LIS condwil hubs
FATENTS: See www kpatenis.com
ORDERING INFORMATION: - Sengos hpe and pracess connecfhan - Pracess pipe siZe
- Dresired scole - Pracess flow rote
- Prapenties ef process sodulian - Supply voltage and frequency
- Process temperature range - Diptions ond accessonias
Apk.
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B CA BP/III na nuB3aBo/11 yIpaBiiiHHSI MTHEBMATUYHUMHU KJlallaHAMHM 3/1HCHIOIOTh

enekTponueBmaTuyHi nepersoproBadui ASCO NUMATICS Sentronic LP [7] (puc. 2.4).

Puc. 2.4. ASCO NUMATICS Sentronic LP.

3MH.
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Cxema Ta IIO3HAYCHHS CICKTPHUYHHUX KOHTAaKTIB CIICKTPOIMHEBMATHYHOTI'O

nepetBoproBaya ASCO NUMATICS Sentronic LP:

CONNECTOR PINNING / CABLE WIRING

pin description 5-wire cable (2m) si;:ffuﬂe
1 24V voltage supply brown brown
2 Analog setpoint input white white
3 Supply ground blue green
Analog ground # yellow
4 Analog output {feedback) ! black pink
. . 5 Digital output (pressure switch) grey grey
View from seldering side Body EMC shield shield shield

# A B-wire cable with separate analog ground is used for cable lengths over 2 m fo set off the
voltage drop for the setpoint.
1 Analog input when using cascade control

CONNECTOR PINNING / 2BIT - SETPOINT

pin description
24V voltage supply
Input signal 1 (LSB)
Supply ground
Input signal 2 (MSB)
unused

oW N -

[Ipuknan 3acTocyBaHHS  €JEKTPONHEBMATUYHOro mneperBoproBaua ASCO

NUMATICS Sentronic LP:

4...20 mA 20...100 kMNa

o

CtucHyTe Asta
noeiTpa

- - i Bukua B
k¥ aTmocdepy
ASCO Sentronic LP
Apk.
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[TapameTpu
NUMATICS Sentronic LP:

3aMOBJICHHA

|

CATALOGUE NUMBER G

T

617

Thread connection
G=IS0 228
8=NPT

Product Series
617

Revision letter
A = initial relzase

CJICKTPOIIHEBMATUYHOI'O

neperBoptoBayua  ASCO

PP
—l_— Pressure range  Max. inlet pressure
03 =3 bar 5 bar
08 =6 bar & bar
10 = 10 bar 10 bar
Options

ADOD = Standard

Size
0 = Flange + pressure hold (DN4)
4 = G1/4 Inline + pressura hold (DN4)

Input / Display with operating buttons
0 = Standard n.c. + Display

1 = Standard n.c.

2 = Analog IN + Display

gﬁt%“%ﬁ{ 3 = Analog IN

- 8 = Digital IN + Display
1=0-20mA 9 = Digital IN
2=4-20mA =9
5 = 2 Bit, 4 pressure select Output
Feedback Type 0=NC
D =010V 1= Digil&ﬂ ouTt
1=0-20mA
2 = 4-20mA

Texuiuni gaHl enexkrponHeBmaTuyHoro mneperBoproBada ASCO NUMATICS

Sentronic LP:

GENERAL
Fluids Air or neutral gas filtered at 50 gym, without conden-
sate, lubricated or unlubricated, class 5 according to
1SO 8573-1:2010 [7:4:4]

At least 1 bar above the maximum outlet pressure

0-3 bar, 0-6 bar, 0-10 bar

Max. allowable pressure (MAP)
Pressure range

Fluid temperature 0°C to +60°C

Ambient temperature 0°C to +50°C

Flow (Qv at 6 bar) 470 NIfmin

Setpoint 0-10V (Impedance 100 kQ)
0-20mA/4 - 20 mA (Impedance 250 ()

Hysteresis 1% of span

Linearity 1% of span

Repeatability

Minimum setpoint
Minimum outlet pressure
Failsafe behaviour

CONSTRUCTION

1% of span

100 mV (0,2 mA/4,2mA) with shutoff function
1% of span

Pressure hold on loss of power, without control

Body Aluminium
Internal parts POM (polyacetal)
Seals NBR (nitrile)
ELECTRICAL CHARACTERISTICS
nominal dlameter DN stabllised max. power max. current Insulation degree of
{mm) voltage W) (mA) class protection electrical connection
38w 5-pin M12 connector
4 24VDC (=1W compensate) 160 i P65 (to be ordered separately)
SPECIFICATIONS
5] %] flow
port orifice DN (mm) K,-coefficlent (Nm?/h) at 6 bar (Nl/min)
G 1/4 4 0,43 470
Apk.
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B CA BPJIII nHa nuB3aBoi ynpaBiiHHS NOTOKaMU B TPyOOIpoBoAaX 31HCHIOIOTh

nueBMatuyHi kinananu ADCATrol PV16G [8] (puc. 2.5).

Puc. 2.5. ADCATrol PV16G.

Apk.
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Texuiuni gani nHeBMatuuHoro kiaanany ADCATrol PV16G:

OPTIONS:

USE:

AVAILABLE

MODELS:

VALVE SIZES:

COMNNECTIONS:

ACTUATORS:

ACTUTOR CONN:

CONTROL SIGNAL:

HOW TO SELECT:

the pipe diameter in which it has to be fitted but according
to the required actual flow of steam or water. Refer to valve
calculation data sheet or consull the factory.

Balanced plug (sizes DN125-DN200)
Position transmitter 4-20 mA

Pneumatic pilot positioner VALVE LIMITING  Body design conditions: PN16
Electropneumatic pilot positioner CONDITIONS: 16 bar at 120°C
Air filter regulator 14.7 bar at 2000C

Top-work manual handwheel

] : Min.working temperature; -10°C
Stainless steel construction.

MAX. AIR SUPPLY
PRESSURE: 3.5bar

Saturated and superheated steam. AMBIENT

Hot and superheated water.

Air, gases and other noncorrosive TEMPERATURE: -20°C . 470°C

fluids. BONNET : From -5°C to +200°C (standard)
Finned for temperature =200°C
PV16G-single seat unbalanced. (from DN32 to DN100)
PV16G2-single seat, pressure STEMSEALING: PTFE/GRV-Rings - up to 220°C
balanced. (Standard bonnet)
DM15 to DN20D Graphite - up to 400°C
(Standard on valves DN125-200)
Flanged EN 1092-2 PN16 PLUG CHARACT:  EQP-Equal percentage
On-Off (PT)

PA-205 ; PA-280 ; PA-340 ; PA-435 PORT: Full port

1/4" NPT-F

0.2-1bar;04-1.2bar;0.4 -2 bar.

CE M ARKING (PED - Europe an Dire ctive 97/23/EC)

Mever size the valve according lo PN 16 Cate gory
DM15 to DNSO SEP - art, 3, paragraph3
DMNBS to DN200 1 (CE Marked}

Apk.
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["abGaputHi po3Mipu Ta XapakTepuCTUKU MHeBMatuuHoro kianany ADCATrol

PV16G:

C) — g ) ————————— -

P16 DA = Direct action PY16 RA - Reverse action

| DIMENSIONS - VALVE BODY | 1| MATERIALS |
€ (mm) | Pos. |  DesignaTion | MATERIAL |
A B BONNET WEIGHT
ON 1 mm) | (mey Kgs 1 Valve Body GJS-400-18-LT / 0.7043
STANDARD | EXTENDED 2 Bonnet CF8/1.4308
o e f [ o
20 150 53 80 150 37 ; = G[;ﬁ :'" o6 Htads) e
o Ll &t <] L < \'ul:p :gml C45E /1.1191
2 L it L el a2 " Yok StE'I:I - ]t | AISI304 ] 1.4301
40 200 75 105 185 9,5 . o ia'::;:zls o) FTFE’ e
50 230 83 105 195 11,7 = e — e
65 290 93 165 265 18,5 ] ’
80 310 100 175 270 20,3 | DIMENSIONS - ACTUATOR |
100 350 110 190 300 a0 D (mm)
E
125 400 125 240 310 Type - DN15-100 WEIGHT
150 480 142 200 340 - [mmj DA/RA DN125-200 DA Kg'.'.-'
200 600 170 315 380 2
P16 DA - Direct action fram DN15 to DN200 el salh s — ik
P16 RA - Reverse action fram DN15 to DN100 PA-280 | 275 240 = 8.8
PA-340 | 235 265 . 14,3
PA435 | 430 295 = 24,5

FLOW RATE COEFFICIENTS

SIZES

onts | onzo | ownzs | onsz | ownso | owso | Dnes | Dwso | pn1oo | Dn12s | DN1s0 | DNzoo

I Kvs

| 38 | 51 | 94 | 154 | 222 | 40,1 | 634 | 89,7 | 1367 | 230,6 | 316.1 | 555.3

Kws in mah , see data sheet 15 PVY10.00 E ; For convarsion Kys = Cw{US) x 0,855

ACTUATOR STROKE IN mm

SIZES

ON15 | DN20 | Dn2s | Dnsz | bnao | Dnso | owes | bwso | Dwioo | Dvizs | DN1so | DN20o

|  stroke

| 20 | 20 | 20 | 20 | 20 | 20 | 30 | 30 | 30 | 40 |40i50| 50 |

3mH. | Apk.
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MaAX. PERMISSIELE PRESS.DROP IN bar - Normally closed valve (fluid to open) -Reverse action actuator (air signal to open) |

CONTROL SIZES
ACTUATOR
SIGNAL | pn1s | pnvzo | Dnzs | Dnsz | Dn4o | DNso | DNes | DNso | DN10o | DN125 | DN1S0 | DN20O
0,2 1 bar B B 5 - e = — e £ a - =
PA-205 | g4a+12bar| 10 10 7 = e - — — - o — A2
0,4 + 2 bar 12 12 4 — — — — e - — — —
0,2 1 bar 28 26 16 ;] B 3,5 — - - — — -
PA-280 | pa+12bar| 40 38 20 12 10 5 — - - — — —
0,4 + 2 bar 50 45 25 16 12 6,5 _ e — ] _ i
0,2 + 1 bar B0 B0 50 20 12 10 — - - — — -
PA-340A | g4+12bar| &0 &0 60 30 16 13 — — — — — —
0,4 + 2 bar 100 100 80 40 20 18 - P e = — i
0,2 1 bar = = = = iz fi- 4 2.5 1 e — =
PA-340B | g4+12bar| — — — — — — 5 35 1.5 — — —
0.4 + 2 bar — — — - — — & 4 2 — — -
0,2 + 1 bar = — — — 40 25 — = — . > .
PA43SA | p4212bar| — il . 2l 48 30 = £ - r . "
0d+2bar | — — — - 55 45 — — — i : 2
0,2 + 1 bar — = — = — = 5 3 - * .
paqisy  |D4ti2bar] — = = i e 25 7 5 4 . »
04+2bar | — - — - - — 10 8 6 - . "
04+25bar| — — — £ = = 16 15 12 i * 3

* For valva siza DM125 and abova please consult,

The pressure drop values are referred to closed valves. They have been verified by a contral signal coming from an electre-pneumatic converter
with an enduring minimum signal of 0.2 bar.

The actuator press. drops given with closed valve for the actuator signal 0.4 - 2 bar are also valid for ON-OFF service with air supply at 2.5 bar.
Spacial spring drops available on raquest.

The pressure drop values must be used within the body rating limits.

For electric actuator selection please consult catalogue 13 EL.20.00 E or our technical department.

MAX.PERMISSIELE PRESS.DROP IN bar - Normally cpen valve (fluid to open) - Direct action actuator (air signal to close) |

CONTROL SIZES
ACTUATOR
SIGNAL | pn15 | pnz2o | Dnes | pns2 | pwao | ownso | owes | pweo | pvioo | bwizs | pwiso | bnzoo
pazos | 02%tbar | 16 16 12 5 - au -, - s H _ il
0,4 + 2 bar 25 24 16 7.5 — — — e e Sk L 3 iy
pazgp | 02%tibar | — & 19 10 8 4 — s, — = _ =
04+2bar | — = 25 20 16 7 . = o= i = i
PA-240A 0,2 + 1 bar — — — 17 16 10 — - — L — Hi
04+2bar | — — - 28 26 25 — e = = — i
PAGaE et | — = = b 5 a5 s e e
04+2bar | — = = i — i 8 7 3 il _ B
vasg | 02%tbar | — = = t = i 8 5 3 . * ’
P - - - *
0,4 + 2 bar — - — = — 5 16 10 7.5

* For valve size DN125 and above please consult.

The actuater pressure drops given with closed valve, are oblained with the following air pressures supply :

Actuator signal 0,2 to 1 bar .air supply 1,2 bar

Actuator signal 0.4 to 2 bar : air supply 2,5 bar

The actuator press. drops given with closed valve for the actuator signal 0,4- 2 bar are also valid for OM-OFF service with air supply at 2.5 bar.
Spacial spring drops available on request.

The pressure drop values must ba used within tha body rating limits.

For electric actuator selection please consult catalogue 1S EL 20.00 E or our technical department.

Apk.
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[TapameTpu 3amoBiieHHs mTHeBMaTuyHOTO Kiamany ADCATrol PV16G:

ORDERING CODES V16

VALVE CODES V|16 G X,
Actuator Type (1)
Pneumatic Actuator P
Electric Actuator E
Group Designation
Globe valve, two way, straight body v
Valve Model
Class PN16, GJ5-400-18-LT body, stainless steal trim A6 G
Class PN16, CF8M body, stainless steel trim A6 0
Stem Senling
PTFE/GR-V-Rings / Standard bonnet 1
Virgin PTFE Y-Rings / Standard bonnet 2
Graphite / Standard bonnet 3
Graphite / Finned bonnet 4
Valve Plug
EQF {equal perce n!age} - Soft (PTFE/GR) 1
Pipe Connection
Flanged EN1032-2 PN16 L
Size
DMN15 15
DMZ0 20
Actuator (1)
Extras {3) E
ACTUATOR CODES (| pneumatic ) P %__.,TG be introduced on ".X.", if supplied
; n combination with the valve
Group Designation N NN Example:
Multi-spring , pneumatic linear actuator P. W16G valve model EQP soft plug, PTFEIGR
Actuator Size stem sealing DNS0 complete with reverse action
208 1 actuator signal 0,4-1,2bar, size3d404, steal,
280 3
340 A - From DN15 to DNSO 5
340 B - From DNES to DN100 -] Coda: PV 1BG.11LE0 SR 1E
435 A - From DN15 to DNSO 7
435 B - From DNES to DNT100 8 REMARKS:
Actuator (1)~ Indicate actuator type.
Direct Action 1] (2)- Omitted if the standard actuator is selected.
Reverse Action R (3)- To be used only when a non-standard
Actuator Constrution combination valve iz supplied.

Steel construction (painted) - standard (2) ADCATROL control valves are identified by a
Stainless steel construction | zerial number on a nameplate, located on the
Control Signal actuator yoke

0,2 - 1 bar (3115 psi) 15 Always order spares by using that sena
0.4 -1.2 bar (6/18 psi) 18 number, If the valve has non-standard extras
0.4 - 2 bar (6/30 psi) 30 tha senal number has also an E (axtras),

3mH. | Apk. N2 dokym. fidnuc | Aama

KeanigpikauitiHa poboma

Apk.

37




2.2. Cxema aBToMaTu3amii

Cxema aBTOmMaTH3allii cHCTeMH aBTOMaTu3amii mporecy Opoxinus muBa (CA
BP/II1) na nmB3aBoai BijoOpakae poOOTy MaTUMKIB, KJalaHIB Ta JBUTYHIB, IO
KOHTPOJIIOIOThH TaKi TEXHOJIOT14HI MapaMeTpH:

" BMICT CyXUX PEYOBHH B CYCJi: IEPBHUHHUI MEPETBOPIOBAY pePpakTOMeTpa
(mo3. 6a) BH3HAYa€ BMICT CYXMX pPEYOBMH B CYCJi, a BTOPUHHUU
nepeTBoproBad  pedpakromerpa (mo3. 60) mepemae I TOKa3H 10
MPOMUCIIOBOTO JoriuHoro konTposepa (I1JIK);

Ta PEryJIIOI0Th TaKl TEXHOJOTIYHI MapaMETPH:

" TeMmmepaTypy cycha: jgaTtyuk (mo3. la) BH3HAuae TeMIepaTrypy
oXoJoKeHHsT cycna, Ta 4yepe3 I[IJIK BinOyBaeTbest i perysitoBaHHS
MOoAA4Yer0 XOJIOJOAreHTy IMHEBMATHYHUM KJamnaHoMm (1mo3. 1B), AKuUM
yIpaBiisie eNeKTPOINHEBMATUYHH nepeTBoproBay (1mo3. 10);

" THCK B OPOJMUIILHOMY YaHi: JaTYuK (1103. 2a) BU3HAYAE TUCK B OPOAUIBHOMY
yani, Ta yepe3 [1JIK BinOyBaeTbcst HOTO perystOBaHHS BUITYCKOM IMOBITPS
MHEBMATHUYHUM KJIallaHOM (mos3. 2B), SKUM yIpasJisie
CJICKTPOITHEBMATUYHHN TTEPETBOPIOBaY (103. 20);

" piBeHb B OpOIWIBLHOMY uYaHi: JaT4yuk (1M03. 3a) BHU3HAYa€ pIBEHb B
oponunsHoMy 4ani, Ta d4epe3 [IJIK BimOyBaeThcs HOTro peryiarOBaHHS
CITyCKOM PIAKUX JPDKIKIB MHEBMATUYHUM KJIAamaHoM (1103. 3B), SKUM
yIIpaBJIs€ €ICKTPONHEBMATHYHUN TIepeTBOpIoBay (103. 30) Ta ympaBiiHHS
HacocoM (1mo3. M2) BUKauku cycia 3 OpOJUIIbHOTO YaHy Yepe3 MarHiTHUM

nyckau (rmo3. KM2);

Apk.
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BUTpATa Cycja B OpOIUJIbHUM YaH: TIYMIBHUK (1103. 4a) BU3HAYAE KIJTbKICTD

cyciia mojaHoro B OpoawnbHuil yaH, Ta yepe3 [IJIK BinOyBaeThcs

ynpaBiiHHS HacocoM (mo3. M1) momadi cyciia B OpoAMJIbHUIM YaH 4depes

MarHiTHu# nmyckad (mo3. KM1);

BUTpaTa pIAKUX APDKIXKIB B OpOAWIBHUI 4YaH: JIYWIBHUK (1M03. 5a)

BU3HAYA€E KUTBKICTh PIAKUX APLKIKIB MOJAaHUX B OPOIMIBHUIA YaH, Ta Yepes

[TJIK BinOyBaeThcs ynpaBaiHHS MHEBMATUHYHUM KjlanaHoOM (1103. 5B), SKUM

yIpaBiisie eNeKTPOINHEBMATUYHH epeTBoproBau (1mo3. 50).

3MH.
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2.3. Cneundikanisi 3ac00iB aBTroMaTu3auii

Tatauya 2.1. Cneyudpikayia zacotia asmomamuzaiil.

Micue
Ne nos. . )
No RCTAHOR- Haiimenyrann# 1 TexHIWHA Tum, K-
34 CXe-
n/n AeHER XdApaKTepHCTHKA BUPOOY Mapka cTh | Bupobuuk
MO
| 2 3 4 5 6 7
Tepmomerp onopy Pt100 3
o YHIpIKOBAHUM BHX1THHM MWD-B 6 KOBOLD.
I la curramom 4-20MA, Hanpyra GISA2G 1 :
MICIIIO Himeuunna
suenenns 24 B DC, nianazon AD
BHMIpIOBaHE -7(), . +250 *C
ITeperBoproBay
CNEKTPONMHEBMATHYHHIT 114
NEPETBOPEHHA AHAIOIOBOID Sentronic ASCO
2 16 Ha IMTI | CHTHATY nocTiiiHoro ctpymy: 4- | LPG617A42 | 1 Mumatics,
20 mA B yHihiKoRAHNIT 200A0003 Ipnannis
reBMaTHIHHH curaan 20-100
Klla. Umnen.=24 V.
ADCATrol Valsteam
no [THeeMaTHuHMI K1anaH, Pex. =
3 [§:] PV.16G. 111 1 ADCA,
MICLIHD 20-100 xI1a. )
50.1D15 IMopryrams
Jlatunk THCKY 3 yHI(IKOBAHHM
4 , mo BHXLIHHM cHrHamzoM 4-20mA, SEN-9900 0 , KOBOLD,
2a
MICITIO Harmpyra ®&ueneHHs 24 B DC, BOssA00 Himeuunna
AlanazoH Bumiptosans 0-4 Gap
Apk.
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[Ipodosaicenns mabauyi 2.1

I 2 3 4 5 6 7
Tlepersoprosay
ENIEKTPONHEBMATHYHMIH 1S
NEPETBOPEHHA AHATIOMOBOTD Sentronic ASCO
Ha
5 20 | curaany nocriiinoro crpymy: 4- | LPG617A4220 | 1 | Numatics,
IIHTI
20 mA B yHihiKOBaHHIT 0ADOO3 [pnanmia
NHeBMaTHYHMi curuan 20-100
Klla. Usnen.=24 V.
ADCATrol Valsteam
mo ITHeBMaTHYHWE KiaanaH, Pex. =
b 2B PV.16G.11L 1 ADCA,
MICITIO 20-100 xlTa.
50.1D15 [Mopryranis
€ MHICHHIT pIBHEMIp 3
YHUPIKOBAHUM BHX1IHHM
no NMC-S 2 2G6 KOBOLD,
7 3a curaanom 4-20 MA, HampyTa 1
MICILHD 03 Himeuunna
wueacuua 24 B DC, aglanason
BUMIpIoBaHG (0. ..2 M
Tlepersoprosay
CNeKTPONHEBMATHYHMIH 118
NEPETEOPEHHA THCKPETHOTO Sentronic ASCO
Ha
8 36 ) curnany: 0-24 Vg LPG61T7A4520 | 1 | Numatics,
LIHTI
yHIhIKOBaHHIT THERMATHYHHH 0ADOO3 Ipnanmia
curaan 20-100 KIla.
Usnen. =24 V.
ADCATrol Valsteam
o IMTuesMaTHYHHE Kiaanai, Pex. =
9 E):! ) PV.16G. 111 1 ADCA,
MICITHO 20-100 glTa.
50.1D15 [Topryranis
JHUHABHHE 3 YHIDIKOBAHHM
0 da no BUXITHHM JIMCKPCTHHM DPE-1120 GE q KOBOLD,
5a MICILHO curnanon: 0-24 'V, F300 B Himeuunna
Usknen =24 V.
Apk.
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Hpoodoexcenns mabauyi 2.1
| 2 3 4 5 6 7
Iepersopropay
ENEeKTPONMHERMATHYHHH 1714
NEPETBOPEHHA JIHCKPETHOTO Sentronic ASCO
Hd .
9 50 . curnany: 0-24 VB LPG617A4520 | 1 | Numatics,
HIHTI ,
yHIhIKOBaHHIT THEBMATHHHHH 0ADOO3 Ipnanis
curuan 20-100 KITa.
Uiknpin=24 V,
ADCATrol Valsteam
mno ITHerMaTHUHNWI K1anaH, PEX. = .
10 5B _ PV.16G.11L ADCA,
MICITIO 20-100 xITa. .
50.1D15 [Mopryrans
Sintrol
mno PedipakTomerp, glanasoH K-PATENTS
| 6 | bpaxcromerp LLC,
MICLLIO BUMIpOBaHG 0-100 % PR-23-GP .
M. Kuis
[HAHKATOPHHI NEPETROPIORAY 3 Sintrol
o HIPIKOBAHHM BHXI1IHIM K-PATENTS .
12| 66 _ yuid 1 LLC,
MICLIHD curranom 4-20MA, Hanpyra DTR . Kutia
ausnenna 220 B AC
Enexrpomarnitue pene, 3 CB
KMI- o Carlo Gavazzi
13 ) KOHTaKTH, Hanpyra makc. 400 B _ 2 | «AneTepar
KM2 | wmicmmo i ) RZ3IA60D40P .
AC, ctpym komyTamii 40 A M. Kuis
Hacoc 3 Tproxdazanm
Hacoc-
M- no ACHHXPOHHHM JEHTYHOM, Grundfos TP
14 ) ) 2 | Monrax
M2 MICLLHO NOTY#HHICTE 3.5 kBT, Hanpyra 150-110/6
M. Knie
#HuBneHHa 380 B.
Apk.
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Po3zain 3. [IpoekTHE KOMIIOHYBAHHSI IPOMMCJIOBOIO JIOTIYHOT0 KOHTpOJIepa
(IIVIK) Ta cxeMH NiAKJIIOYeHHS

3.1. IIpo€KTHEe KOMIIOHYBAaHHS MPOMHUCJIOBOIO JOTiYHOro kKouTpoJiepa (IIJIK)

B cucremi aBTromatmzariiii mporecy Opoxinus muBa (CA BPJIIT) ma muB3aBomi
BUKOPHUCTOBYEThCSI mpomucioBuid soriunuit koutposep (IIJIK) Schneider Electric
M340.

Kongirypamis Bubpanux monynis [IJIK M340 B CA BP/II, a takox ix omuc

BKazaHi Ha puc. 3.1 Ta B Tabui 3.1.

-

T PLC bus o 3]

Bus | O BMx P34 2020 02.70 v

Puc. 3.1. Koudirypauis moaymes [TJIK M340 s CA BPJIIL.
Taoauys 3.1. Mooyai daa [IJIK M340.

Mo,y BBOJLY/BHBOTY [IpumiTka
HaiimenypaHHs KiibkicThb
BMXP342020 1 [Ipouecop
BMXCPS2000 1 Blok skUBIEeHHS
BMXAMIO&10 | 8 aHATOTOBHX BXOJIR
BMXAMOO210 ] 2 AaHAJIOrOBHX BHXO/1B
BMXDDI1602 I 16 IHCKPETHHX BXO/IIB
BMXDDO1602 I 16 TUCKpPeTHUX BUXOIIB
KeanighikauitiHa poboma
3mH. | Apk. Ne dokym. MMidnuc |Hama
Po3pob. BayuHcbkul T.O. Jlim. ApPK. Apkyuwiig
KepieHuk | MonynaH B.B. Po3pobka cucmemu [ | 43 6
asmomamu3saujii npouecy
3ae. kagp. | Cmimiox 5.B. 6p00iHHA nuea HYXT AK-4-1
Cekp. EK lpockypka €.C.




3.2. 3araapHa cxeMma miakjaouYeHHsa 1aTyukiB tTa BM no IIVIK

B cxemi nmigkimroYeHHs JaTYUKIB 1 BUKOHaBUMX MexaHizmiB (BM) mo TTJIK M340 B

CA BPJII 3axisiHi KOMIIOHEHTH 1 MPOBEICHa HyMmepallis NPOBIIHUKIB, 110 BKa3aHa B

tabmui 3.2.

Tatnuya. 3.2. Hoznawenna & cxemi.

[Toznavenns Onmuc
ABTOMATHYHI 2-X dp{-,:l.'illi BHMHKEIT-Ii 3 3aXHCTOM
QFI1-QF3 _
B1] KOPOTKOTO 3aMHKaHHA
BIK 0ok ueaenna na 24 B noctiiinoro crpymy
800-809 MPOBIIHHKH 3 3MIHHHUM CTPYMOM
900-925 MPOBLIHUKH 3 MOCTIHHUM CTPYMOM
100-106 MPOBIIHUKK 3 CUI'HAIIOM BUMIPHBaHHS
200-207 HPOBIIHHKH 3 CHTHAIIOM YIIPaBIIHHA
0800-0804 MPOBITHUKH 3 THEBMATHYHUM CHUTHAIIOM JKHBIIEHHA
0200-0203 NPOBLIHUKHA 3 THEBMATHYHHM CHTHAIIOM YIIPABIIHHA

KeanigpikauitiHa poboma

3MH.

Apk.

N2 dokym.

Midnuc | Aama

Apk.
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3.3. Po3miupeni cxemu miIKJII04YeHHS VISl OKPEMOI0 KOHTYPY

KonTyp ynpasJ/iiHHs piBHEM B OPOAWIBLHOMY YaHi

5 & 7
5
5
— exe
3 = At
s = =
o L ':‘; m £F
¥
by e = 7 § T
7 — BOOfH W = [5]
A
— 3 —— P Fainie 7]
x [
£
Bl
]
& e SR e
8 KOsy = -
FI ==
M7
)
L
7 6
Puc. 3.2. Cxema apTOMaTH3aIl] KOHTYPY YIIPABTIHHA PIRHEM B OPOAHIEHOMY HaHI.
Apk.
KearnigbikauitiHa poboma 45
3mH. | Apk. N2 dokym. fidnuc | Aama




§00 806
=
<08 s
o
Momn [
HOR-100-2 24

Al yanai o0
ANASS IR L

ol lll“- -

= & y » -
" -
=

9 Q

!:? b
- F00 ’cﬂt g8
18 63 iy
AW
jpn e 5K

oS-

=L AeSECOrNT
2 il
1508 Nomaifie el T:Ef."
— o4 — — £ 0
Jz

Puc. 3.4, Cxema miakmodeHHS MarHITHOTO MyCKada Ta eICKTPOMHERMATHYHOTO

nepergoprorauda 10 BMXDDO1602.

3MH.

Apk.

N2 dokym.

lidnuc

fAama

KearnigbikauitiHa poboma

Apk.
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Puc. 3.5. I'papiuna cxema niakinodents KOBOLD NMC-S g0 BMXAMI0R10.

3mH. | Apk. N2 dokym. fidnuc | Aama

KearnigbikauitiHa poboma
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Crrundfos
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Carlo Gavarzl
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HIO¥R= 11024
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Puc. 3.6. I'padiuna cxema niAKMIOYEHHA MarHiTHOrO NMycKaya Ta

CICKTPOMHEBMATHIHOTO TiepeTRopioRada 10 BMXDDO1602.

KearnigbikauitiHa poboma

3MH.

Apk.

N2 dokym. fidnuc | Aama

Apk.
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Po3znin 4. KpecsieHHs1 BCTAHOBJIEHHSI TEXHIYHOIO 3aC00y

B cucremi aBromatmzariii mporecy Opoxinus muBa (CA BPJIIT) ma muB3aBomi

piBEHb B OpOJMJIBHOMY 4aHl BU3HAaYaeThcsl eMHICHUM piBHeMipom KOBOLD NMC-S
[9] (puc. 4.1).

bl [ {1

Puc. 4.1. Hatanxkn KOBOLD cepii NMC.

KearnicpikauitiHa poboma
3wmH. | Apk. Ne dokym. Midnuc JHama
Po3pob. BaquHcekuti T.O. Jlim. ApK. ApKyuwie
KepieHuk | Monynax B.B. Po3pobka cucmemu | | 49 4
asmomamu3sauyii npouecy
3ae. kah. | Cmimiox 5.B. 6p00diHHs nuea HYXT AK-4-1
Cekp. EK lpockypka €.C.




Omuc Tta texaiudl gad1 KOBOLD NMC-S:

FREY

=

u

— —

Description
The KOBOLD capacitive level indicators type MMC serve to
measure kguid levels in tanks. They consist of a8 measuring
probe and a connecting head with a plug-in evaluation mod-
ule. Depending on the cosrating conditions, different probes
are gvailable:

single probe for standard applications

double probe with PYDF connection for non metallic

tanks and at the same time aggressive medias

single probe with external reference tube for

non metallic tanks or media with very low

diglectric constant

and

single prooe with a split connecting head for
liquid temperaturas of up to 125°C.

The devices do not have any mechanically rmoving parts and
therafore hardhy any mechanical wear. The plug-in evaluation
macdule can de changed easily so that the devices are really
easy to maintain,

Working principle

The measurng system is based on the capacitive measuring
method. The measuring probe and the tank wall or the se-
cond electrode respectively form the plates of a capacitor,
the medium in the tank is the dielectric fluid, The capacity
depends on the medium. The more the madium touches the
measurng probe, the higher the capacity. This change is de-
tected by the plug-in evaluation module and transformed in a
parcentage display or a 4 -20 mA signal.

Fields of application
Water or waterlike liquids
Liquid food
Chemical and aggressive liquids
Ol
Pharmmaceutical liouids

Technical Data

Measuring principle:
Probe kenath:

Measuring error;

Temperature of medium:

Ambient tampearature:
Max. pressure;

Meadia DG-value:
Malerials:

Process connection:

Diisplay:

Supply voltage:

Electrical connection:
Citput:

Protection:

ATEX:

capacitive
ifor ligquids up to 1000 pF)

265.,.4000 mm
(shortar versions on request)

<1.5% of probe length

-20...+80°C,
-20...+200°C for Medel NMC-H

0., +8050
-1...+30 bar
Er=min. 1.5

Housing:
FPalycarbonate
Connection:

stainless steel 1,4306
(model NMG-M, MMG-H, MMG-T

PVDF [model NMC-8)

Probe:
stainless steel with PTFE coating
for model NMGC-M and NMG-H

PVDF-coating for model NMC-5

stainless steel probe 1.4305 with
intermal sensor [stainless steel
for FTFE coating) for mocel MMOC-T

= 1 male for modal
MNMC-N, NMC-H, MMC-T

G 2 male for modal NMC-3
Adapter for model

NBC-M, KNMC-H, NMC-T:
thread G 1 14, 31 %

welding-in sleeve (not for NMC-5)
& external 40 mm

4-line LCD,

alphanurmeric,

Display of % and mA

fwith one position after the decimal
poant)

10,35V,
12...30 V,; for ATEX

1 x M20x150
4-20 mA, Z-wire
IP G5

& Ex Il 2/1 GD Exia IIC T4 Gb/Ga
Exia G T83C D/Da
20°C=Ta=+60°C

3MH.

Apk. N2 dokym. fidnuc | Aama

KearnigbikauitiHa poboma

Apk.
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[TapameTpu 3aMmoBIIeHHs Ta rabapuTHi po3mipu aatuukiB KOBOLD cepii NMC:

Order Details ([Example: NMC-N 1 2G6 0 3

Mechanical
Version Probe length® ) ATEX Suppl
ot connection RRY
NMC-N
{Standard) 1 =upto1 metrs
NMC-H
2G6 = G1, slainless sleal
{High temiperaturs 2= up o 2 malra
NMC-T 0 = without 3=10..35V,,
with reference pipe) 3= up tod matre E - ATEX 12 50 Vi Tor ATEN
NMGC-5
{twio probe sensor ; 9G9 = &2, PVDF
with PVYDF connection) 4= upto 4 metre
* Please spacify epecific spplication length =L= in writing
Dimensions [mm|
NMC-N NMC-H
e B — 80
85 B85
e SW 4B b4 SW ag B4
@
| -
a5 G1 malks 125
|
£ —
= | ae make
g 35 ©
[ |'
=
E &1z Boa
" E
- PTFE E
2
=t
4 @12
E
B FTFE

3MH.

Apk. Ne dokym.

Midnuc | Aama

KearnigbikauitiHa poboma

Apk.
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Dimensions [mm]

NMC-T
BO
38 SW 4B M4
@

]
2‘:3 G maa

14305

PTFE &6 -
S
E
2
S
= 128
F
_1I slainkess slaal

MMC-5
— R —
35 SW 4B
20| |

G2 mals

FVDF
E
E
é mOF
=+
;5.; 2xd16
E
-

Spare parts and accessories [Dimensions in mm)

Ihread adapter for
G1land G1¥

S0 50

7 o 0

G1M+G

1V

Welding sleeve

=
:[ﬂ?

W

Spare parts/Accessories Model NMZ for capacitive level monitors NMC-N, NMC-T, NMC-H

NMG-T, NMC-H)

86 = stanless steel welding sleeve, external @ 40 mm

Model Design Adapter type Specials
—_ " TR e ] ¥ i ) 14 2 &
A = Installation adaoter G7 = stainkass stael thraad adapter for G 1 % 0 = withaut
MMZ [onky for MMIC-M, (B = stainkess steel thread adapter for G 1 & ¥ = warsion according

1o dascrplian

3mH. | Apk.

N2 dokym.

lidnuc

fAama

KearnigbikauitiHa poboma

Apk.
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JIOTIYHOT0 KOHTpoJepa (ajgroput™m Ta nporpama ais IJIK)

(  nowatox )

3aKpHTH KI1alaHH
BUMKHYTH IBUTYHH

BiIKp. K1. 5B

Tak

BiIKPHTH K. 5B

Tak

3aKp. KI1. 5B
Bxi. 1suryaE M1

Bukir. geurys M1

Po3zaia 5. Onuc cneniajbHOr0 MPOrpaMHoOro 3ade3nev4eHHs 1Jsi IPOMMCIOBOTO

TexHosoriynuii mporiec OpOAIHHS MUBA B CHUCTEM1 aBTOMATH3allli Mpolecy

oponinns nmuBa (CA BP/II1) Ha nuB3aBoi BiIOYBA€THCS 32 TAKUM aITOPUTMOM:

KeanigpikauitiHa poboma

3wmH. | Apk. Ne dokym.
Po3pob. BayuHcbkul T.0. ApPK. Apkyuwiig
Kepisruk | Monyna+ B.B. Po3pobka cucmemu 53 6
asmomamu3saujii npouecy
3ae. kagp. | Cmimiox 5.B. 6p00iHHA nusa HYXT AK-4-1
Cekp. EK lpockypka €.C.




Per. TeMmII. B
yaHil

!

Per. THCKY B
YaHi

Bxn. geurys M2

T(3a)<10%
Tak

Buki. 1BUryH M2
BiIKpHTH KI. 3B

Tax 4

3aKpHTH K1. 3B

o

KearnigbikauitiHa poboma

3MH.

Apk.

N2 dokym.

lidnuc

fAama
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[Ipy HamucaHHI TIporpaMu JJIsE IPOMUCIIOBOTO JioriuHoro kKoHrtposepa (I1JIK)

OyJI1 BUKOPUCTaHI HACTYITHI 3MiHHI:

B8 Data Editor = =R
Varables DDT Types Function Blocks DFB Types
Filter
% MName = || | EDT [JODT [JioDDT [ Device DDT
MName - Type - Walue Address Comment -
& Fsusl EBOOL ' %0.3.0 | Miwinerie cycna
& Fdrigd | EBOOL %10.3.1 TivnEHK PE oKX Apix AXis
& Tbrod | INT EW0.1.0 Termnepatypa SpogHHA
& Pchan [ INT EW0.1.1 Twck & GpoguneHoMy yaHi
& Lchan [ INT W02 Pisetb B SpomMNbHOMY YaHi
@& Fusk | EBOOL 1 ZMD Mouatok
& M1_st | EBOOL %M Komanna cTapT Hacoca M1
& M2t | EBOOL M2 Komanaa ctapt Hacoca M2
& PI_Tbrod | EBOOL M4 Myck/c1on Ml-perynatopa TeMnepatypy SpogiHHA
& PI_Pchan | EBOOL “MB Myck//cton Mi-perynATopa TMCKY B BpoaMnbHOMY Yati
& KL3v_st | EBOOL “ZME KomaHaa BigkpuTTA Knanada cnycky pigkux apix wxis
& KL5v_st | EBOOL M3 KomaHna BigkpuTTA KnanaHa noaasi pimkus apix oxis
& KL3v_sp | EBOOL M7 KomaHaa saKpuTTA KnanaHa crycky pigkie pixmkis
& Klov_sp | EBOOL M3 KomaHna SaKpMTTA KNnanaHa Noaayi piakks pikwxis
& Mi_sp | EBOOL “M10 Komanna cTon Hacoca M1
& M2 sp | EBOOL EM1 Komanaa cton Hacoca M2
& CiR | EBOOL “M12 CKWASHHA SHIYEHHA NYANEHAKE PIAKKMA APk ks
- CZR | EBOOL ] EM13 CKMAAHHA 3HAYEHHA NiYMNEHUKAE Cycna
&3] '] ParamPl_Tbrod | ARRAYD. 43] OF INT EMWO NapameTpu Mi-perynatopa Tacky B BpogansHomMy 4aHi
-l ParamPI_Pchan | ARRAY[D. 43] OF INT LMWL Maparetpi Mlperynatopa Temnepatypu || soHM
& M | EBOOL %Q04.0 OewryH Hacoca M1
& M2 | EBOOL w041 DeuryH Hacoca M2
& KL | EBOOL %0042 Knanan cnycky pigx apixoxis
& KLSwv | EBOOL w043 KnanaH nopavi pigkix apikokis
& KLl [ INT “WAWD20 KnanaH noaasi xonoaoareHTy
& KL2v | INT | | RQWD.2.1 | KnanaH sunycky nosiTpA

KeanigpikauitiHa poboma

3MH.

Apk. Ne dokym. lidnuc | Aama

Apk.
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Hamnucana nporpama miist podotu IIJIK BukopuctoBye mMoBy Ladder Diagram

(LD):
1| 2 3 4 6 7| s | o | 10 | 1
Pusk l— OPERATE
| | KL1v:=0; I—
5 OPERATE
— KL2v:=0; —
) fNH \ ;"M2\ }(LS}{ F}LSV
] \R} (R—R—R)—
. PITTbRod PITTbROd F{’usk
- (RHR}—R}—
. KL5vrst F§L5V
- | (s )
5 Pusk
i —R)-
1 2 3 4 6 7 8 9 10 11
CTU 1
7
- CTU
§ den =NO
Fdri?d KL5v
| cuU Q (R
10 C1F M1
< . {3
C1R
1 304qpv V|-
Apk.
KeanigpikauitiHa poboma 56
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= CcTU
" EN ENO|
1| Fsusl M1
1 | cuU Q {R)}—
z C2R ' 2R
") ! R —
Pl_Tbhrod PI_Pchan
N 10004Pv  Cvf- —{(s)—s)—
2 3 4 5
N
17
PID_INT
- Pl throd
| EN ENO |-
19
-1 TAG OUT -KL1v

20 UNIT

21 Throd-{ PV

22

Pl_Tbrod4 AUTO—AUTO |~
23 ParamP|_Tbrod-{ PARA—PARA |~ParamPI_Tbrod
Apk.
KeanigpikauitiHa poboma 57
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2 3 4 5
2
24
PID_INT
o Pl Pﬁhan
EN ENO [~
26
-1 TAG OUT -KL2v
o UNIT
28 Pchan- PV
29
PI_Pchan- AUTO-AUTO |-
30 ParamPI|_Pchan-{ PARA —PARA [—-ParamPI|_Pchan
1 | 2 3 4 5 6 7 8 9 10 | 11
2 Mz—lSt {M2
| | (S}
» Pl_Throd PI_Pchan
- | | —{R——R)—
o |5 coume G
; ' ' KL3y
B —{(sH
D ol
Pusk
4 {5
Apk.
KeanigpikauitiHa poboma 58
3mH. | Apk. N2 dokym. fidnuc | Aama




Po3aisn 6. Po3podka JiloanHO-MaIIMHHOTO iHTep(elicy onepaTopa TEXHOJIOra

6.1. Ilepesikn BXiTHUX Ta BUXiAHUX curHadiB Ta 1anux SCADA/HMI

Jns cucremu aBTomatuzarnii npoiecy opoainns nuBa (CA BP/IIT) Ha nuB3aBoi

3aBO/1i po3po0OIeHo Tpadiunuii iHTEpdeiic onepaTopa — MHeMocxemy B iporpami Citect

SCADA. CrtBopenuii rpadiunuii intepdeiic omepatopa 3albe3meuye KOHTPOJIIO Ta

yIpaBJIiHHS TEXHOJOTIYHUM TIpoiiecoM OpoaiHHs nuBa. [Ipu po3poliii MHEMOCXeMHU

BUKOPHUCTaH1 HACTYTIHI 3MiHHI, IO HaBeJeH1 B Ta0iuii 6.1.

Tabnuys 6.1. Onuc sminnux ons SCADA-npoepawu.

Mim. Makc.
In’s MiH. Makc. aHayenns | 3HAYEHHs T
IMIHHOTO Agnpeca BHXiZHE | BHUXiIHE B B —
Tera 3HAYCHHA | 3HAYCHHA | opuuumsx | OAHHHIX A
BHMIpY BHMIpPY
1 2 3 4 5 6 7
Throd %IW0.1.0 0 10000 =70 250 INT
Pchan %IWO0.1.1 0 10000 0 4 INT
Lchan %IWO0.1.2 0 10000 0 2 INT
Qbrod %IWO0.1.3 0 10000 0 100 INT
Fsusl %I10.3.0 0 1 0 I EBOOL
Fdrigd %10.3.1 0 1 0 ] EBOOL
KLIv %QW0.2.0 0 10000 0 100 INT
KL2v %QW0.2.1 0 10000 0 100 INT
MI %0Q0.4.0 0 1 0 1 EBOOL
M2 %0Q0.4.1 0 1 0 1 EBOOL
KL3v %%0Q0.4.2 0 1 0 1 EBOOL
KL5v %%Q0.4.3 0 1 0 1 EBOOL
KeanighikauitiHa poboma
3mH. | ApK. Ne dokym. Midnuc |Hama
Po3pob. BayuHcbkul T.O. Jlim. ApK. ApKyuwie
KepisHuk | Monyna+ B.B. Po3pobka cucmemu | | 59 3
asmomamu3saujii npouecy
3ae. kah. | Cmimrox 51.B. 6p00diHHS nuea HYXT AK-4-1
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ITpodosxcenns madauyi 6.1.

[ 2 3 4 5 6 7
MI_st %M1 0 I 0 1 EBOOL
M2_st %M2 0 1 0 | EBOOL

PI Tbrod | %M4 0 1 0 1 EBOOL

PI Pchan | %MS5 0 1 0 1 EBOOL

KL3v st %M6 0 1 0 1 EBOOL

KLSv sp | %M7 0 1 0 1 EBOOL

KL5v st %M8 0 1 0 1 EBOOL

KL5v sp | %M9 0 1 0 1 EBOOL
M1 _sp %M10 0 1 0 1 EBOOL
M2_sp %MI1 1 0 I 0 1 EBOOL

CIR %M12 0 1 0 1 EBOOL
C2R %M13 0 1 0 1 EBOOL

3MH.

Apk. N2 dokym.

lidnuc

fAama

KeanigpikauitiHa poboma
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6.2. Bizeoxkaapu qucCIiieHHNX MHEMOCXEM OIlepPaTopa

Pozpobnena nns CA BP/III mHemocxema — rpadiunuii intepdeiic oneparopa B

nporpami Citect SCADA naBeneHo Ha puc. 6.1.

Puc. 6.1. I'padiunuii intepdeiic oneparopa CA BPJIIT.

3MH.

Apk.

N2 dokym.

lidnuc

fAama

KearnigbikauitiHa poboma
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7.1. IlocTanoBKa 3aaa4i JOCTiZKEHHSA

1

& cuEmeMy DxOaoTw eSS
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peryJiroBaHHs Temriepatypu B I-it 30H1 neui Bukopucraemo I1-perymnsrop.

Po3ain 7. Komm’rorepHe Mo/1e/Il0OBAHHS CUCTEMH AaBTOMATUYHOT0 PeryJII0BAHHA

B cucremi aBromatuzanii npouecy Opoxainnas nuBa (CA BP/IT) na nuB3aBoni

TeMIlepaTypy B OpoamsibHOMY 4aHi Tpeba TpumaTtu Ha 3HadeHHi 10 °C (puc. 7.1). us

Sl

T ST

Sasedir

T GENTY

i
e | &
S 5
E
il
/]
T
s B
]

Puc. 7.1. Kouryp perymoBanusa TemnepaTypu OpoaiHHA.

OpOJIIHHS B OPOJIUIILHOMY YaH.

IlocTanoBKa 3aa4i KOMII’IOTEPHOT0 MOAEJIOBAHHSI: BU3HAYUTH ONTHUMAJIbHI

napametpu Hactpoilku (OIIH) IIl-perymaropa i peryiroBaHHsS TeMIIEpaTypH

KeanighikauitiHa poboma
3wmH. | Apk. Ne dokym. Mionuc |Hdama
Po3pob. bayurebkul T.O. Jlim. ApK. Apkyuwie
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7.2. Bu0ip 00'eKkTa KepyBaHHsI Ta HOr0 MAaTEeMATHYHOI MOJIeJIi

[TapameTpuuna cxema 00’ €kTa peryatoBaHHA (pHC. 7.2) Ui KOHTYPY PEryIIOBaHHS
TeMrepaTypu OpoiHHS CKJIAIA€ThCS 3 TAKUX BXIJHUX Ta BUXITHUX MapaMeTpIB:
e 7(t) — ocHOBHe 30ypeHHs: TodaTkoBa Temmeparypa cycma, °C, Tsus
(puc.7.3);
e u(t) — kepyBanbHa Aisi: % xony perymtorouoro oprany (% X.P.O.) knanany
nomxadi xonmomxoaredty, Uklp (puc. 7.3);

e y(t) — peryipoBaHa 3MiHHA: TemIieparypa opomainus, °C.

OcHOoBHe 36ypeHHs

z(t)

PerynsoBaHa amiHHa
y(t)

O6’ekT KepyBaHHA

KepyeansHa ais

u(t)

L

Puc. 7.2. [TapamerpiuHa cxema 00’ €KTa peryaoBaHHA 18 KOHTYPY

perynioBaHHA TeMnepaTypH OpoIiHHA.

Monens KOHTYpYy peryitoBaHHs Temmeparypu OpominHs (puc. 7.3) mae Taki

HCpCHaBaHBHi JIAaHKH:

- aHE]JiO,Z[H‘IHﬂ JTaHEa:

Wi(s)=

Ts+1
- TaHKA 3ali3HIOBAHHA:
W (s) = e™==*

i

Tsus

U’ 110s + 1

Uklp

Puc. 7.3. Moaens KoHTYpY peryoBaHHA TEMIIEpaTypPH OpOIIHHS.

Apk.
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7.3. MonemoBanusa CAP

OIIH pgna Ill-perynsitopa KOHTYpY PperyJIOBaHHS TeMIlepaTypu OpOiHHSA

BU3HAYMMO 3 TaOJIMIll BUKOPUCTABIIM METOJ — MPOILEC 3 MiHIMaJIbHUM YacOM

perymoBanHs [10]:

Kputepiii
Ilpomec = Ilponec = 20% nepe Ilponec =
MIHIMATEHHM aC0oM PErVIIOBaHHAM Ta MIHIMATTEHOFO
3AK0H pervIHOEAHHT i . :
PEeTVIFOEAHHA MIHIMATEHHM FaCOM IHTETPATEHO-
NEePUIOro MENEP1OTY KEaApaTHIHOK
KOIIHEaHb OINHEOKY
k- | 1 |
I 17k, T P 17k, T
L _09 L _0IT
I T ket T kT
T 0T
A = o
I1I F Rt TRt
T =T T,=0.1T
L 14T L _LT
A T,=137 T, =21
T, =057 T, =047

Pozpaxyemo OIIH nns Ill-perynsitopa KOHTYPY PpEryJIIOBaHHS TeMIlepaTypu

OpomiHHS:
Kog =0.9: T=110; e = 15;
k,=(0,6 *110) /(0,9 * 15)=4.9;

Ti=Tw=110ki=k,/ Ti=4.9/110=0,04.

3mH. | Apk. N2 dokym. fidnuc | Aama
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PospaxoBani OIIH mus Ill-perynsitopa KOHTYypY peryJiroBaHHS TEMIIEpaTypH

OpOJIHHS MIICTABISEMO B MOJIENIb KOHTYPY peryItoBaHHs TeMiiepatypu Opoainus 3 I11-

perynsaropoM (puc. 7.4).

u

y

Tord

o>

0.04

o=

_.ﬂ_' 0.9

|

Tsus
+
—

Uf 1105+ 1

Puc. 7.4. Monens KoHTYpY peryiaroBaHHA TemrnepaTypH Opoainns 3 [1l-peryaaropom.

[Tepexiguuit nporec 3 pospaxoBanumu OITH mnsa [I-perynstopa 300paxkeno Ha

puc. 7.5.

Temperature, oC

Loud
tn

[ ]
=

fud
n

)
=

-5
o

10
51 | | g
| | ] I |
0 50 100 150 200 250 300
Time (seconds)

Puc. 7.5. Tlepeximuuii npouec 3 po3paxosanumu OITH.
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7.4. OnpanoBaHHA pe3yJbTATIiB MOAEJIOBAHHSA Ta GOPMYJIIOBAHHS BUCHOBKIB

[IpoBenene komm’toTepHe MonentoBanHs s CAP (cucteMu aBTOMAaTHUYHOIO
PEryJIIOBaHHs ) KOHTYPY PETYIIOBaHHS TeMIepaTypu OpoaiHHs 103BoJuiI0 3HanTu OITH
[1I-perynsTopa BUKOPUCTABIITN METOJ] — MPOIIEC 3 MIHIMAIILHUM YaCOM PETYJIFOBAHHS:

" po3paxoBaHuil koediuieHT miacuieHns (kp) cknanae: 4,9;

* po3paxoBaHuii yac interpyBanns (Ti) cknamae: 110;

" po3paxoBaHui koedimienta inrerpyBanss (ki) ckmamae: 0,04.

[Tepeximuuii nporec o po3paxopanuM OITH IlI-perynsropa cknagae 150 cexyHa
4acy peryJroBaHHS.

MiHiManpbHUM dYac TMEpPexXiIHOTO TMPOLECy s JOCSITHEHHS ONTHMAaJIbHOTO
3HAYEHHS TeMIlepaTypu OpPOJIIHHS 103BOJISIE 32011/ I)KyBaTH EHEPrOPECYPCH Ha MPOLIeC

OXOJIO/IPKEHHSI TUM CaMUM 301JIbIIYI0YH MPUOYTKOBICTh BUPOOHUIITBA MTHBA.
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BucHoBku

B xBamidikamiiiaiii po60TI onMcaHo po3poOKy CHCTEMHU aBTOMAaTH3allli Mpolecy
BumnikanHs X0y (CA BIIXDB) Ha xmibomnekapcbkomMy 3aBO/Il.

CA BIIXb na xmibomekapcbkoMy 3aBOJAlI (PYHKIIIOHYE 3 BHUKOPHCTAHHAM
npomucioBoro soriunoro kourposepa (IIJIK) Schneider Electric M340.

[lim yac po3poOKM AMCIUICHHOT MHEMOCXEMH IIPOIECy BHUITIKAHHS X0y Ha
xJ110oneKapcbKoMy 3aB0oj1 3a1i1HO nporpamue 3abe3neuenns Citect SCADA.

[IpoBeseHO KOMIT I0OTEpHE MOJIEIIOBAHHS CUCTEMU aBTOMATUYHOI'O PEryIIOBAHHS
(CAP) xoHTYpY perymoBaHHs Temrepatypu B I-if 30H1 eui. HacTpoiiku 3HaineHi ais
[1I-perynstopa metogom Llurnepa-Hikonbcona 3abe3nedyroTh yac peryJiOBaHHSA Ha
3HadyeHH1 100 cexyH.

CyyacHl maT4uky Ta Tpwiaad aBromaTusaiii, mo Bukopuctani B CA BIIXb,
JI03BOJIATh TMPOBECTH TIPOILIEC BHUIIIKAHHS XJ10y Ha XJ10OneKapchbkoMy 3aBOJIl
ONTUMAJILHO, 3a0€3MeUUBIIM OTPUMAaHHS BHUIIEUEHO! MPOAYKIII BIAMIHHOI SKOCTi. A
BIPHO Mi10paHi HACTPONKU PETYNIATOPIB T03BOJIATH 3a01AIKyBAaTH €HEPropeCypCcH Ha
IPOBEJICHI MPOIeCYy BUIMIKaHHSA XJi0y, IO J03BOJISLE€ 30UIBIIMTH TPUOYTKOBICTH

XJ1100TEeKapChKOT0 3aBOTY.
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