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DYHKLUUS B aBTOMaTUHECKOM pexumMe DYHKLUUS B PyHHOM peEXUMe
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CUCTEMA YTIPABJIEHNA KOTIIOM EBC

1 Cdepa npumeHeHus. NHCTpyKunm no akcnniyataumm

[ns paboTbl CUCTEMbI YNpPaBneHns B LIENOM, UHCTPYKLUA
no aKcnnyaTaumm OTOENbHbIX KOMMOHEHTOB MMEOT
06s3aTenbHy0 Cuy BMECTE C COOTBETCTBYHOLVMM
3aKoHogaTenbHbIMU MONOXEHUAMU 1 omLUmManbHBIMK
TpeboBaHNAMMN.

[aHHas MHCTPYKUMSI MO SKCriyaTauum OCHOBHas Ans
onuncaHnsi MpPoLIeccoB U paboTbl CUCTEMBI.

Te dyHKuMK, KoTOpble Oo6aBneHbl Ha OCHOBE 3aKa3aHHOro
060pynoBaHns, ONMncaHbl B NpuriaraembiX OTOENbHbIX
VHCTPYKLUMSAX MO 3KCryaTaumm.

Cuctema ynpaenenus kotnom EBC moxer
SKCMNNyaTnpoBaTbCsl TOMbKO KBaNMMULMPOBaHHbLIM
nepcoHanom. lNMpaeunbHas ycTaHoBKa W TwartenbHas
npoBepka B COOTBETCTBUMM C TpeboBaHuaMM, obecrneunt
6e3onacHyto akcnnyatauuto EBC. Cuctema coctout 13
NPOrpaMMHbIX ¥ annapaTHbIX KOMMOHEHTOB, KOTOpble
HacTpavBatoTCs B KOMIMMEKCe W He AOMKHbI MPOTUBOPEYNTb
apyr gpyry. Heobxogumo wmcrnonb3osBatk akceccyapbl u
3anacHble Yactn gns EBC501 Tonbko npous3BoguTens.

MNpy BHECEHUW U3MEHEHUA B KOHCTPYKLIUIO

A EBC 6e3 cornacoBaHusi U paspelueHust
npou3BoauTensi, MPOU3BOAUTENILHOCTb U
6e3onacHocTb paboTbl cCUCTEMbl HE MOXET
6bITb rapaHTupoBaHa. BesonacHocTb
o6cnyXuBalLEro nepcoHana MOXeT Takxke
OKa3aTbCsl Mop Yyrpo30M.

Vcrnonb3oBaHne B COOTBETCTBUM C MpaBuiiaMu, Takxe
BKMoYaeT B cebs YTeHue JaHHON WHCTPYKLMW 1
MHCTPYKUMN MO 9KCriyataumm u cobrniofgeHre npasun
TEXHWKN 6€e30MacHOCTU.

Bnapeney cuctembl, HECET OTBETCTBEHHOCTb 3a Mtobble
TpaBMbl, MOBPEXOEHUS UNu MaTtepuanbHbIn yiepo,
NMPUYUHEHHBIA B pPe3ynsTaTe UCMoNb30BaHus He B
COOTBETCTBUWN C HOPMamu 1 MpaBuiamu.

2 OnucaHne CTPYKTypbl 1 (yHKUUW/onucaHme npouecca

Cuctema ynpaeneHus kotnom EBC ncnonb3yeTt koHTponnep
C CEHCOpHbIM 3KpaHoM. [ns Bbibopa Kakon-nmbo QyHKuMK
HeobXxoOoMMO KOCHYTCS MarnbLeM aKpaHa B Hy)XXHOW obrnactu.

HekoTtopble dyHKUmM 6yaoyT paboTaTb TOMbKO B Chy4dae

yoepXaHus nanbua Ha naHenu (Harmpumep, noBsbllleHne/
MOHMXKEHNe CKOPOCTU paboThbl HACOCA B PYYHOM PEXVME).

SHTPOPOC

MpumevaHue:

Huvkorga He BbINMOMHANTE HECKONbKO orepauni
OfHOBPEMEHHO, TakuM 06pa3oM BO3MOXHO BbI3BaTb
HenpegHamMmepeHHble aencTBusi. CeHCOPHOro aKpaHa MOXXHO
KacaTtbCsi TONbKO B OfHOW TOYKE.

9M50100P201010913
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3 3KpaH rmaBHOM0 MEHIO

3KpaH MaBHONo MEHK MOXET OoTnn4aTca B 3aBUCUMOCTU OT aKTUBUPOBaHHbIX prHKLl,I/II7I.

Pacxop napa (onuus)

3l'leKTpOI'IpOBOﬂ,VIMOCTb BOAbI
B KoOTNhe

YnpaBneHve TemnepaTypow
oTXoAsIlMX rasos (onuus)

YnpaBneHue KnanaHom

KnanaHom Kotna (onuwus) ' obecconuBaHus
VnpasneHne KnanaHom nepe- VnpasneHne KnanaHom
ofMYecKoW MPOAYBKU KOTna noanuTKU Kotna
MpumeyaHue:
CVIMBOH@ B HaBUraUMOHHOW MaHernu, rnokasbIBaeT, YTo CumBon B HaBUraLMOHHOW MaHenu, rnokasbIBaeT, YTO
COOTBETCTBYIOWAA (PYHKUMSA HE B aBTOMATUYECKOM PEXUME. COOTBETCTBYIOWAA (PYHKUMSA B PEXMME OCTaHOBMEHA.

Bxog B MEHO CUCTEMHbIX KoTten B Kackapge Bepyliun

(B cnyyae MHOrOKOT/IOBOW

Bcsa cuctema B
aBTOMaTU4YeCKOM pexume

. Bnoku paclmpeHus
.. MOAKNOYeHbl U B paboTte

B cucteme opgHa unm
HECKONbKO (hyHKLMIA
ynpaBneHUi B PY4YHOM pexume

KoTen 3abnokupoBaH

HeTt cBsi3n ¢ 6nokamu
paclmpeHus

9M50100P301010913 SDHTPOPOC
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4 IKpaH CUCTEMHbIX HAaCTPOEK M MOHUTOPUHra

Bbixog U3 MeHHo

Bxon B MeHI0 HacTpOMKMU
aaTtbl U BpeEMeHU

Bxon B MEHIO HacTpPOMKM
[aTUYMKOB (pocTyn 4epes
naponb)

VNHOOPMALIAS
0. CHCTEME

14/07/10

MOPT 2 CUCTEMHLEE @
MODBUS HACTPOVIKN

&

NOAKMOHUT @ - - - TAPAMETPbE - <« - -- -+
B/OKI

" KOTNA @
PACLIWNPEHWS!

Bxop B MeHI0 CUCTEMHbIX
HacTpoeK (mocTyn 4yepes
naposnb)

MNopknioueHne 6nokos
pacwupeHus (npousonger
nepesanyck KOHTposnepa)

Haxxmute Ha none BBoga BpemMeHu wnu gatbl — B OTKprBLIJeI;ICFI Knaeuartype, Beegute Hy>XXHOe€ 3Ha4dYeHne U HaXXMute BBO[A.

4.2 )XXypHan aBapuu

0 AR

A ¥

TEKYWWWE XKYPHAT
ABAPVIV ABAPUM
CUPEHA
BKI/BbIKI1
SHTPOPOC

O4YNCTKA
JKYPHATA

S

3AMUCb
XKYPHAJIA HA SD

JKypHan coctouT 13 OByX paspenoB: XypHana TeKylmx
aBapuwii 1 XypHana Uctopun asapui.

9M50100P201010913
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4.21 JXypHan Tekywux asapum

Fpynmbl C TEKyWwuMKU aBapusimmu

Ne C6poc Kon-Bo Wmsa rpynnbl [letanbHo
- 1. C6pocutb HeaKTUBHbIE aBapuu;
1 00 | c5 11 B
P ol ’ ‘ cbpoc ‘ OCHOBHas %I

—— ST ouCTkA 2. O6HOBUTL CTaTyC TeKyU{WX o
ABAPUN ABAPUI JKYPHANA o

aBapun.
ﬂ CUPEHA BANNCb m

BKI/BbIKN XKYPHAINA HA SD

NPUOPUT. HK3. NETANMU3AUMA

Ne FPYMMbl 00 ABAPUW B IPYMNE

Ne HAYANO BHAIO nMa ABAPUU OETANBHO

OATA

>
noaTeepXaeHa. noaTBepP>XXAeHus. CHET

PHAT | » |

Ecnu ectb xoTsl 6bl ogHa He noaTBepXaeHHasa aBapwus, 6yp,eT aKTUBHa 3BYKOBasi CUrHanusauusi. Onga
NMPUHYAUTENIbHOIO OTKI/THOYEeHUs SByKOBOﬁ CUrHanusauumm HaXXmMuTe Ha MKOHKY CUPEHbI.

4.2.2 JKypHan Tekylmx asapun

NPUOPUT. HISS|  APXVIB ABAPU [Onsa o4nctkm XypHana aBapM|7|,
HaXXMNTe Ha «KOP3UHY>.

FPYNNA OCHOBHASA

UL RUEEA SR N S | 44410 ABAPMI ANNTENBHOCTL
CWPEHA 3AMUCb

BKI/BbIKI JKYPHANA HA SD

9M50100P301010913 SDHTPOPOC
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4.2.3 3anucb XypHana asapun Ha SD

W0 A Ab S\s ‘% f€) HiW Ab N ‘%
BcraBste kapty SD B KoHTponnep. nz . @ "! ' @

Ha aKkpaHe MOsIBUTCS MKOHKA KapTbl e . oo - o e
SD ABAPYIN ABAPYIN XKYPHAIA o 2 ABAPVN ‘ABAPUV JKYPHAMA o 2

CUPEHA BAMUCb CUPEHA
BKIVBbIKN JKYPHAJA HA SD BKIVBbI

B3ANNCb
YPHAJIA HA SD

Ne , N AW ‘i 4VI- ‘%
1) el
v L G|
TEKYWWWE KYPHAN OHMCTKA
o 2 ABAPYI ABAPUIA KYPHATA

—
CUPEHA BAMUCb
BKI/BbIKIT XKYPHANA HA SD

4.3 HacTtpounka noprta 2

WHTEP®EMNC MOPTA 2 _ Ons nopkntoyeHnss EBC B ceTb

Modbus, ucnonbsyetcs nopt 2

HOMEP ID B cetn MODBUS KOHTporlrlepa.

Ha sapHeit naHenu CcM. Teneis

BEPXHW PSiI MUKPOTEPEKTIOYATENEM HE TPOTATBII! o
NEPEA NEPEKMIOYEHVEM CHUMWTE MUTAHVEN! B HacTpoikax noprta 3apgaetcs

o e mese ONHHEHE UHTepeic obMeHa faHHbIMU U

Homep EBC B cetn Modbus.
Ecrm vwmepcpec RS485 @ E‘
W YeTRORGTEO B Komie cen

4.4 HacTponka OaTtymkoB

HacTpoiika gaTtynkoB JOMKHA MPOU3BOOMTCS OMbITHBLIM CMEeUUanvMcToM, B MpoLecce Mycko-HanamouvHbIX paboT, Korpa
06opynoBaHMe CMOHTVPOBAHO U MPOBEPEHO Ha MPaBUMbLHOCTb MOHTaXa.

&

..... 2 A\ m A sBERMTE nAPOTS % @ ‘;

YCTAHOBKA  MOHWTOPWHI  ABAPUU MOPT 2 CUCTEMHBIE
DATBI U BPEMEHW MODBUS HACTPOVKI HHHW} HHHW} [P— e .
O
. ]
I
HACTPOMKA  MOAKMIOYNTL  MAPAMETPbI
DATHVKOB EIOKY KOT/A TEMMEPATYPA PACXOR MAPA
PACWIWPEHNS YXORAWMX FA30B

DHTPOPOC 9M50100P201010913
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441 HacTponka gaTtymkoB YPOBHS

[ HACTPOWIKA JATYMKOB

YPOBEHb 0BOAMMOCTH

LL1 L2
1023 (20*)
Q) ©

oo |

i 66%

205 (4*)

DABNEHVE
U
I

TEMMEPATYPA PACXOR MAPA
YXORAWMX FA30B

HacTpolika pgatuuka ynpaeneHus ypoBHEM BOfbl B KOTNe
Ha4MHaeTCs Mocrne YCTaHOBKW BGrOKMPOBOYHBLIX AATHMKOB
MUHUMAJTBHOTO 11 MaKCUMarbHOMO YPOBHEN.

YpoBeHb 0% COOTBETCTBYET cpabaTtbiBaHUIO GOKUpYyroLWero
fjaryvka MUHMMAIbHOMO YpoBHS, yposeHb 100%
COOTBETCTBYET cpabarbiBaHNO GMOKMPYOLWero aarvmka
MaKCMMarnbHOrO YPOBHSI.

MuHUManNbHBIR U MakCUManbHbIA NPEensHO OOMYCTUMBINA

YPOBEHb BOfbI B KOTNE OMpepensieTcs TEeXHUYECKO
XapaKTepUCTUKOA KOoTna.

MuHMManbHO AOMYCTUMbIA ypoBeHb (0%)

0%

Mocrne ycTaHOBKM AATYMKOB MUHUMASBHOIO M
MakcumarnsHoro ypoHs (LL1,LL2), npomsBogutca HacTpovika
patuuka ynpaeneHus yposHeM (LK). Huxe Ha pucyHke
rnokasaHa MocnenoBaTenbHOCTL OEVCTBUIA MPU HACTPOWKE.

Mepeqn 3anonHeHWem KoTrna BOQOW, Ha 9KpaHe none
LUMpoBOro nokasaHusl YpoBHSA OOMKHO OTobpaxartb
3Ha4eHne He MeHee 205+3, YTO COOTBETCTBYET TOKOBOMY
curHany patuvka 4 mMA. [Jatyvku MUHUMMArbHOMO YPOBHS
LL1 »n LL2 BknOYeHbl (MHOMKATOP KPAaCHBIN).

Moka3saHue ypoBHS (aHanoroeoe)

LA

LL2—| LL1

N

1023 (20 mA)

205

LH 024

b Mpy DOCTUXEHUM YPOBHS BOAbI OO
° areKkTpoja [aT4yMKOB MUHUMAIbHOMO
YPOBHSI, OaTyMKM BbIKMOHaOTCA
(vHOWKaTop cepebii), B none garvmka
0TO6PA3NTCS LMGPOBOE 3HaYeHUe

205 (4 MA)

ons 0% ypoBHS.

0%

LUudposoe 3HaueHue ana 0%

o
N —LL1
L] ™M

K-

1023 (20*)

L

LH 100% Mpn poCTMXEeHUN YypoBHS

BOObl O 9neKTpoga fardvuka
MaKC/MarnbHOro YPOBHS, OaTYMK
BKJTOUNTCS (MHOMKATOP KpacHbIA), B
COOTBETCTBYIOLEM Mofie 0To6pasmTcs

ungposoe 3HadeHve ansa 100%

100%

LUundposoe 3HaueHune ana 100%

9M50100P301010913

YPOBHSI.

MokasaHusi LM(pOoBLIX 3HAYEHWI
YPOBHS OyOyT nepesanucbiBaTbes
Kaxkabld pas npy 3anofHEeHUU u
CnuBe BOAbl U3 KOTNa.

SHTPOPOC



09

4.4.2 Hactponka patymka obecconumBaHus

_ 1023 (20 wA) — B nesoi 4act oTo6paxeHo

I LM(pOBOE 3HaYeHVe MnoKasaHus

== faTt4vKa, 4TO0 COOTBETCTBYET €ero

TOKOBOMY 3HadeHuio 4..20 MA. B
npaBoil 4acTn aKpaHa oTobpaxkaeTcs
aHanoroesoe 3HadeHve. B cepeanHe

aKpaHa [iBa nons rge saparTcs
BEPXHUA 1 HVKHWIA npefensl aatyuka.

HVDKHUA NPEREN

YPOBEHb MPOBOAMMOCTE' BIEHVE

I 205 (4 mA)

TEMMEPATYPA PACXOfl MAPA
YXORAWMX TA30B r

4.4.3 HacTtponka patymka OasBrieHus

. 1023 (20 mA) 6ap Y
r HACTPOVIKA JATUMKOB I B neson 4actn skpaHa OTOGpaxeHo
EpIE) LM(pOBOE 3HaYeHNe MnoKasaHus

| e | [arymka, 4YTO COOTBETCTBYET €ro

@ e TOKOBOMY 3HadeHuio 4..20 mA. B

BT npaBoO 4acT 9KpaHa OoTobpakaeTcs
YPOBEHb NPOBOAUMOCTb OABNEHVE mmmu}

205 (4 mA) aHanorosoe 3HadeHue. B cepeguHe
. .
| PENE MAKC. AABNEHWS PH . Cpaborario npy 9,5 6ap | SKpara ﬂuBa nons 3afatoTcs BEPXHUNA

' N HWKHUIA npepdenbl aaTyumka.

TEMMNEPATYPA PACXOf NAPA
e e
B HWXHel yacTn aKpaHa

oTobpaxkaeTcs 3HaYeHue OaeneHus
npy KOTOpoM cpaboTasn paTyuk
3alWmTbl MO MakcUmanbHOMy
paeneHuto. CpabaTtbiBaHue patyuka
0603Ha4aeTcss MHOMKATOPOM KPacHOro

useTa.
A Al
4.4.4 HacTtpounka paTtyvka skOHOMawnsepa
BEPKHAT PEREN LM(POBOE 3HAYEHME MOKa3aHUs
| oo | [art4vKa, YTO0 COOTBETCTBYET €ro
@ 9999 TG Y 999°C TOKOBOMY 3Ha4eHuio 4..20 MA. B
MpaBoi YacTy aKpaHa oTobpakaeTcst

YPOBEHb NPOBOAVMOCTL [DABNEHVE Hmmm 999 c

aHanoroesoe 3HayeHue. B cepeguHe
9KpaHa aBa nonsa 3apgaroTcs BerHVII?I
819 (4 mMA) N HDKHUA npenenbl gartyuka.

TEMMEPATYPA PACXOfl MAPA r

YXORAWMX TA30B

DHTPOPOC 9M50100P201010913
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4.4.5 Hactpounka partyumkoB TemnepaTypbl U pacxopa napa

[ HACTPOWIKA OATYMKOB l

YPOBEHb MPOBOAMMOCTb DABMEHVE

q bl
I
PACXO[ MAPA

TEMMEPATYPA
YXOAUWMX FA30B

4087 20 mA BEPXHIV NPEAEN L]

0 m3/4
0 QK HIDKHIAR TPEREN
BEPXHVV MPEEN °C

EEN

HDKHARN NPEEN

819 (4 mA)

4.5 3apaHne HOMepa KoTna B Kackafe

ABAPUN MOoPT 2 CUCTEMHBIE
MODBUS HACTPOVKMN

VNHOOPMALIMS HACTPOVKA
O CUCTEME DATHVKOB

MoaKMIoYUTL MAPAMETPbI
KOTNA

E1OKN
PACIIMPEHNS

9M50100P301010913

Ons MHOrOKOTMOBbLIX MapoBbIX
yCTaHOBOK, HeobXxoauMo 3apatb
HOMep KoTna B kackape (ot 1 go 6).
Homep 3apaeTca Ha akpaHe rmaBHOro
MEHIO.

B neBoi yacTtu akpaHa oTo6pa’keHo
UMPOBOE 3HAYEHUE MOKa3aHWi
[aT4MKOB, YTO COOTBETCTBYET WX
TOKOBOMY 3HadeHuio 4..20 MA. B
npaBoy 4acTu aKpaHa oTobpaxkaeTcs
aHanoroBoe 3HadeHue. B cepegumHe
9KpaHa nons 3afarTcs BEPXHUA 1
HVDKHUIA Npepenbl OaT4MKOoB.

[aBneHue npegoxpaHUTENbHOro
KnanaHa 3aflaHHoe Ha 3aBope

.. . MpoussopuTene

YyacTtue Kotna B KacKagHOM

Pacxop nuTatenbLHoro Hacoca npm

) ;. vactore 50y (st yacToTHOro
perynupoBaHus)

Cbpoc cuctembl EBC Ha 3aBopackue

. HACTPOVIKM

SHTPOPOC
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NMEPEOONHECKASA TPOOYBKA KOTIIA

OnucaHne CTPYKTYpbl U (hyHKUMM/ONUCaHNe npouecca

Cwnctema perynspHoO OTKpbIBaeT ObICTPbIA 3amnOpHBLINA
KnanaH npopgyBKW 4epes perynvpyemblii nepuop
OTKPLITUSI U PEerynupyemMoe Bpemsi naysbl B LENsX
yOoaneHusi ocafkoB COMW, peareHToB gerosauu v T.4.,
HakonmneHHbl B obnactu gHa KoTna.

MoXHO BbIGpaTb aBTOMATUYECKUWA WM PYHHOW PEXMM
paboTbl KnanaHa npogyBKWU.

ABTOMATUUYECKUIA PEXUM
B aBTOMaTM4eckoM pexume KnamnaH MeprognuyecKoii
NpoayBKM OTKPbIBAETCS Ha 3ajaHHOe BpeMsi OTKPbITUS

TI=2 cek (MoxeT 6bITb ycTaHoBneH oT 1 go 15 cek),
3areM crnegyloT 3agaHHoe Bpems naysbl TP=15MuH

DOYHKLUMOHUpPOBaHME

55 I%@)

MepeBecTn paboTty KnanaHa NMpopyBKU
B PEXUM aBTOMATUYECKOrO U Py4HOro

yrpaBneHust

8,0 B8

YnpaeneHue npopyBo4HbIM KJianaHoM
B peXume pPy4HOro ynpasneHusl

amm 0pm

OT1knioveHue/BKoHeHne pyHKLUM
Nepuoauyeckon NMpoayBKU

Hmm”> HHW} n crevererereniene”

SHTPOPOC

(MoxeT 6bITb 3agaHo oT 1 go 1440 mMuHyT) OO
crepyoLwero Umnynsca OTKPbITUS.

Bo Bpems naysbl Bpems ocTaiolweecs [O Crnegyowero
uMnynbca OTKpbITUSA, oTobpaxaeTca Ha akpaHe EBC.

Py4HON pexum

B pyyHOM pexume KnanaH nepuoguyveckoir NpopyBKu
OTKpbIBaeTCsl KHonkon Ha naHenu EBC Ha 3apaHHOe
BpemMs OTKpbITMs Tl, Npu aTOM TaiiMep BpemMeHu nay3bl

He cbpacbiBaeTcs.

Tanmep BpemMeHu naysbl cOpacbiBaeTCs BPYUYHYIO.

TeKyu.tee 3Ha4yeHue nNpoBoaguUMOCTU

BOfbl B KOTNe

Tekywee 3HayeHue
yCTaBKU NMpPOBOAUMOCTM

CvrHan OTKpbITUSI KnarnaHa NpoAyBKu

OcrTaBLueecsi Bpemsl 0 CliefytoLLe
npopyBKy

3apaetcs BpemMsi Mexay
npopyskamu (1...1440 MuH)

3apaetcs Bpemsi NPOAOKUTENBHO-
... C npopyBku (1..15 cex)

_ Nepesanyck Taiimepa npopyeku

9M50100P201010913
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KnanaH npoayBKu

Tl — BpemMsi OTKpbITUA KnanaHa
(1 po 15 cek).

ON
TP — naysa mexy OTKpbITUSAMMU
(ot 0,1 po 24 yacos).

OFF

[Togknto4veHune

9M50100P301010913

T TP

livt EBC 501.10

Knanan
nepeoanyecKoit

npoayBKM

Ecnn Bpy4Hyto npopgyska
OCYLLECTBNSETCA BO Bpemsi
naysbl, Bpems naysbl

He cbpackiBaeTcs Ha
MCXopHoe 3Ha4eHue.

SHTPOPOC
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KOHTPOJ1b MPOBOOMMOCTN

OnucaHne CTPYKTypbl U (yHKUMW/ONUCaHWe rnpouecca

OaTumk NpoBOOMMOCTU M3MEPSET NMPOBOAMMOCTb
KOTNOBOW BOfbl U NpeobpasyeT ero B 3NeKTPUHECKni
cTaHgapTbi curHan (4-20 MA). 9TOT curHan
obpabatbiBaeTcs B EBC n oueHnBaeTcss He3aBUCMMO OT
BbIOPaHHOIro pexuma ynpasneHus.

KnanaH o6ecconuBaHus ynpasnsieTcs € MOMOLLbIO
perynupyemon yctaBku (cpepHsas nposogmmocTb CK,
npegBapuTenbHas HacTponka B 3aBUCUMOCTW OT
XUMUYECKOr0 COCTaBa BOMbl) 3afaHHON B KOHTponnepe
EBC.

Kak Tonbko ropenka OTKMo4aeTcs, KnamnaH
obecconmBaHua aBTOMatMyeckn 3akpbiBaeTtcd. B
pesynsrate aToro npouecca, nocne OTKMIOYEHUs rOpenku,

ABTOMATUYECKUN PEXUM

Onsa Toro 4tobbl M36exatb onepaumoOHHbLIX OWNGOK
N NOBPEXAEHNS KOTNA, HWKHUA U BEPXHWUA npepnen
ANs NPOBOAUMMOCTW OrpaHu4eHbl B KOHTponnepe
3aBOOOM-M3roToBMTENEM. TN 3HAYEHUS MOTYT ObITb
CKOpPPEKTUPOBaHbl B MpoOLEecce MycKo-Hanagkw.

NMPUMEYAHUE:
B saBucuMOCTV OT nMuUTa MepeknioYeHns npusona

KnanaHa o6ecconuBaHusl, CPegHee MONoXeHMe Bcerpa
npoxoguT 4Yepes nonoxeHne OTKPbLITO.

SHTPOPOC

NPOBOAUMOCTL BO3pacTaeT B OuanasoHe U3MepeHusi
npoBOAMMOCTM Oartyuka (Boga ¢ 6onee BbICOKOWN
NMPOBOAUMOCTLIO MOAHUMAETCS HaBepxX M3-3a ee (U3MKO-
XUMMWYECKNX CBOWCTB).

Korpa ropenka Bbiknto4yunack (He Mo 3anpocy Ha
OTKIIOYEHME) UMK Koraa KoTen B aBapwun, 3akpbiTue
KnanaHa obecconuBaHusa 3afepXUBaeTcs Ha 3agaHHoe
BpeMs oxugaHus TKC. 9To paeT BO3MOXHOCTb Ny4llero
ahpekTa obecconmeaHus.

Mpy BKMOYEHHOM rNMaBHOM KnamaHe, KnanaH
o6ecconuBaHns OTKPbIT HE3ABUCUMMO OT TEKYLIEN
npoBOOAMMOCTM, Ha 3apaHHoe Bpems oxupaHus TVO.

B aBTOMaTM4eCKOM peXxume, UCMONb3YITCS
cnepymwolme NosuLMKM KnanaHa:

e CpenHsia npoBogmmMocTb: CB knanaH ob6ecconuBaHus
nepemelyaetcad B CPEOHEE nonoxeHue.

o HwmxHas nposogumocTs: CN knanaH o6ecconvBaHus
nepemelyaetcs B nonoxeHne 3AKPbITO.

e BepxHsa nposogumocTb: CO knanaH o6ecconvBaHns
nepemelyaetcs B nonoxeHne OTKPbLITO.

e MakcumansHasa nposogumocTsk: CH curHanmampyet
HENCrnpaBHOCTb M OTKIIOYAET KOTen.

e Toukm nepekntoderHns ons CB, CO n CH cBs3aHbl

co cpepHel nposoanmocTbio CK 1 cmelyatotest
napannensHo, ecnn CK meHsieTcs.

9M50100P201010913
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Py4Hon pexnm

KnanaH obecconuBaHns MOXET ObiTb NepemMelleH B
OTKPbITOE, 3aKpbITOE UK CpefHee MnonoxeHue. KoHTponb
NPOBOAMMOCTN He OEeNCTBYET B PYYHOM pEXUME.

CpefHee MonoxeHue MOXET ObiTb TOMbKO B MO3MLUK

OTKPbITO!

[MpoBOAMMOCTL MpPeaBapuUTENbHOroO OMNOBELLEeHUS

B cnydae npeBbiweHnsa nposogumoctn CHV=97% ot
CH, BkniovaeTcs npepBapuTenbHOE OMOBELIeHNe 1
NpoV3BOOMTCH permcTpaums B XypHane asapun EBC.
Ecnn 3HaveHne npoBogmMmMocTu Huxe npepena (92% ot

rlpeBbILIJeHVIe npoBOANMOCTHU

Ecnn makcumanbHas nposogumocTe CH (3apaHHas Ha
140% ot CK) 6ymeT npeBblweHa, nocne onepalmoHHON
3agepxkn 60 cekyHA:

e curHan aBapum oTobpasutcs Ha naHenn EBC;

°  aBapus 3aperucTpupyetcs B XypHane coObITUi;

° BKNIOYNTCA SByKOBOVI curHan,

° ropenka BbIKTIOYNTCA.

npeBbILIJeHVIe npoBOANMOCTb:

YTo6bl NPOBEPUTHL (PYHKLUMIO CUrHanMsauum u
OTKIIOYEHNS TOPENKKW, CpefHsAs nposoammoctb CK
LOOMKHa ObITb yCTaHOBMNEHa B Hayane guanasoHa
nameperns Ha EBC. Korpa cHuxeHa ycTtaBka CK,

CH Takxe aBTOMaTM4yecku NepemMellalTcs BHU3 U
CTaHOBMWTCS HMXKE TeKyllel NpoBOAMMOCTM Ha pJaTyumke.

3710 npmeeneT K BKMIOYEHUIO CUrHana aBapun u
OTKJTIOYEHNN TOPENKHN.

9M50100P301010913

CH), npenBapuTenbHOE OMOBELLEHNE OTKYaeTCs n
NMPOU3BOAMTCS 3anucb B XKYpHan asapwuil.

3annce B XypHan MpoUCXOQUT C 3ajepxku 60 cekyHp.

Korpga npoBogumocTtb cTaHeT meHblle CHR (93% ot CH)
nocrne onepaumoHHOW 3apgepXkn 60 cekyHp:

*  aBapUMHbIA CUrHaN BbIKMHOUYNTCS;
°  3anucb BpeMeHM cobbITUS B XypHan asapuu;

e pas36roKupoBKka ropenku.

(pyHKUMOHaNbHaa npoBepka

Ecnn npoeepka 6bina npoBefeHa ycnewHo, yctaBka CK
NPOBOAMMOCTM OOIMKHbI ObITb YCTAHOBNEHA B WCXOQHOE

3Ha4veHne. Ecnu ropenka Obina BbIKNOYEHa, TO cucTeEMa
TakXe OomkHa 6bITb pasbrnokupoBaHa.

Ecnn npoBepka nokasana OTCYTCTBME curHana asapuui
N GnoKMpoOBKM FOPENKu, TO Heobxoaumo obpaTuTcs B

TeXHMYeckyto cnyx6y komnaHum SHTPOPOC.

SHTPOPOC
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DOYHKUMOHUpPOBaHME

YnpaeneHvne knanaHom obecconnBaHus (MOCTOSHHOW MPOAYBKM)

CH= 140% ot CK 5950 mS/cm
CHV=97% ot CH 5771 mS/cm
(dp)]
S CHR=97% ot CH 5533 mS/cm
3
g 92% ot CH 5474 mS/cn-/
m
= ..CB=120% or CK 5100 mS/M
3 z
S  ..CK.no pesynbtatam aHanunsggBonbl 4250 mS/oem i N
s f
5 §
8  .CN=90% 0T Cho,_~ . 3825 MSICM e N
(@] ! :
o
gTVO 60cek §60ceK 60cek §00eK TKC
»t
ON :
MMaBHkIA BbIKMOYATEND |
OFF | T S— T
ON I N . R
BrnoknpoBka unu aBapug
OFF
ON
lopenka
OFF :
—=va= OPEN
—veaa MIDDLE
KnanaH oGecco@MBaHm
= CLOSE :
ON
CurHan npenynpexpeHus
OFF BbICOKOV MPOBOAMMOCTM

DHTPOPOC 9M50100P201010913
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MpuHUMn paboTbl KnanaHa obecconmBaHus NpuBEOEH B
rpacguke cTp. 15. 3HayeHUs NepemMeHHbIX nokasaHbl B
KayecTse npumepa.

CK — YctaBka npoBoaMMOCTU BOAbl B KOTNe (Mo
peaynsTatamM aHanusa Bofbl, KnanaH B CpegHeM

MONOXeHNW);

CB — 3HaueHve npu npesbleHn kotoporo kranaH OTKPbIT;

Koten 8

655 I%G%

MepekntoueHne pexmmoB paboTbl
ABTO/PYY

YnpaBeneHue KnanaHom

conMBava (PV‘-IHOVI PE)KI/IM) “ ‘K'ﬁ

BT T
CpepHe KnanaH Knanat

rnonoxeHve 3aKpbIT OTKPbIT

TpeHn nposogumoctTn EK

AW A» C Y

| 4250 mC/cm

r 3809 mCicm

9M50100P301010913

CU — 3HayeHve npu NoHmwKeHun kotoporo knanaH 3AKPDIT;

CH — makcmarnbHasi NpoBOOUMOCTb U BKIOYEHME
6roOKNpPOBKY;

TVO — npombiBKa KranaHa npu BKOYeHUM nuTtaHus (60 cek);

TKC — Bpems 3apepXKy 3akpbITus KrnamnaHa B criyyae
OTKIMIOYEHNSA TOPEnKn no asapuv unu ap.

Tekywas nposogumocts EK

YcraBka
NMpPOBOAMMOCTHU

MpepynpeXxpeHne o BbICOKOW
NPOBOAVIMOCTU

Bbicokasi npoBogMMOCTb

3HaueHve MakcuManbHoOn
NpoBOAUMOCTHU

3HauyeHue NPOBOANMOCTU NpU
-~ MPEeBbILEHUN KOTOPOro KnanaH
. OTKPOETCH

3HaueHue npoBOAUMOCTU MNpPKn
. TMIOHM)XEHUN KOTOpPOro KnanaH
. BAKPOETCS

.._..--,‘_._..KHOI'IKa cTapt/cton TpeHpa

.. Vnpukatop Hanuums B cnote KapTbl
. NaMsITA

SHTPOPOC
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3anncbk TpeHga Ha KapTy namstu

BcraBbTe KapTy namsTtu B CrOT.
3anycTute TpeHn HaxaB KHOMKY
CTapT U 3aTeM HaXMUTE Ha WKOHKY
KapTbl NamsiTh, TPeHH HayHeT
3anucbiBatbcs Ha kapty. Ecnm
BbIKIIOUUTb TPEHA, 3arnUCh Ha KapTty
NpeKpaTuTCcs aBTOMaTnyecky. E

31/05/10

[MogkntoyeHune

[ 3809 mCicm ~\

[ 3956 mCicm

g

— T
02/09/10 02/09/10
1405

71819 [10
ns

1]
[1]5]4]2]

lunT ynpasnenmns ESC501.10

1475 16 e
AQpE

[MpvBoR KnanaH HerpepbIBHON
nponyBiu BAE 46-3 (Gestra)

Vavepurerns

MEKTPONPOBO-
VMocTv

LRGT

161

EK

3oH ypoBHS

BOObl B KOTTie
MA

C BbXogoMm 4..20
[Mepexnioqarens B nonoxeHm 4

SHTPOPOC
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OBYXMNO3NUNOHHOE YTPABJIEHWE YPOBHEM BOObl C
OYHKUMEN MAKCUMATIbHOMO YPOBHHA

OnucaHne CTPYKTypbl N yHKUMM/ONUCaHWe npolecca

YnpasneHne ypoBHeM BOfbl NMpenycMaTpuBaeTcs Yepes
OBE TOYKU MEPEKMOYEHUs, COOTBETCTBEHHO BKITHOYEHUS
N BbIKIIOYEHNS MUTATENBHOrO Hacoca C MOMOLLBIO
perynmpyemon ycTaBku (CpemHuin ypoBeHb Bofbl LK,
3afaHHbIi Ha 60%). Kpome Toro, EBC oTkpbiBaeT unm
3aKpbIBaeT aneKTpoKnanaH KOPPeKTUPOBKN OaBneHust B
MarmcTpanu rnogayn Bopbl.

BepxHuii ypoBeHb Bogbl: LKH=LK+dLK=63% (Hacoc
BbIKIIOYEH WMWK KnanaH 3akpbiT).

HwxHuin yposeHb Bopbl: LKL=LK-dLK=57% (Hacoc Bkno4eH
WK KranaH OTKpbIT).

MapameTpbl Onst CPeQHEero YPOBHSI BOAbI B perynsrope
YPOBHS ObINN OrpaHNYeHbl 3aBOOM U3rOTOBUTENEM, HTOObI
n3bexarb ornepalyoHHbIX OWWGOK U MOBPEXAEHUs KoTna.
3HauveHVe MOXeT GbITb YCTaHOBMEHO TONMbKO B Mpepenax
3TOro AmanasoHa.

B cnyyae yBenunyeHus ypoBHs Bofbl (MpemycTaHOBNeHHas
Ha 85%) npoucxopuT npemynpexneHne 0 MakcuManbHOM

YPOBHE M peructpaums cobbitusi B XXypHan asapui. Ecnn
3Ha4YeHVe CHU3MMOCb Ha 5% npemynpexpeHne CHUMaeTcs,

ABTOMATUYECKNN PEXUM

HO pervcTpauusi CoBbITUS B XKypHan He MPOUCXOMUT.

Korga ypoBeHb BOAbl MPEBLICUT MaKCUMarnbHOE 3Ha4eHue
(ycTaBka 98%), nognutka kotna Gyget 3abrnokvMpoBaHa
nocne 5 CeKkyHOHON 3afepXKu (muTaTenbHbIA Hacoc
BbIKMIOUNTCS UK 3aKpOEeTCsl KrnarnaH nopnuTkuy).

Korga ypoBeHb ynapgeT HUXe MakCMManbHOrO YPOBHS BOMbI
Ha 5% (3apaHHbIn Ha 93%), nognuTka pas3bnokmnpyetcs
nocrie 3afepXku B 5 CEKyHA.

Mpy DOCTMXKEHNM MaKCUManbHOrO YPOBHS BOfbl, COOOLIEHNS
06 ownbke nosiBnsieTcsi Ha ceHcopHor naHenu EBC n
cobbiTne BymeT 3anucaHo B XXypHan aBapun.

B cnyyae napenusi yposHsi Bogbl 0O 30%, BKo4aeTcs
npenynpexneHne M1UHUManbLHOro ypoBHs, cobbiTne OymeT
3anucaHo B XypHan asapuvii. Ecnv ypoBeHb NoBbICUTCS Ha
5% npepynpexpeHue CHUMAaETCs, HO perucTpaums cobbITus
B )KypHan He MpOWCXOQWT.

Korpga ypoBeHb BOAbl NafaeT HUXKE MUHMMYMa, COOBLEHMs
06 owwnbke nosiBnsieTcsl Ha ceHcopHon naHenn LBC, un
COBbLITUE PEFUCTPUPYETCA B XYypHarne.

B aBTOMaTMyeckoM pexume KnarnaH nognuTky (MopgnuToudHbIA Hacoc): Bktodaetcs npu LK-dLK, Bbikmtodaetcs npn LK+dLK.

9M50100P301010913
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Py4HON pexum

B py4HOM pexume MOOMUTOYHBIA KnarnaH MOXET ObiTb OTKPLIT WK 3aKpbIT.

[IByxTO4eYHOe ynpaBneHne MOAnUTKON C MHTErpupoBaHHOM (YHKLMEWA BbICOKOTO YPOBHS
100% OneKTpon BEPXHEro YpPOBHS

98% aBapysi BbICOKOrO YPOBHS (3anucb B XXypHasn, 6roKMpoBKa MOAMUTKM)

93% cOpoc asapuy BbICOKOrO ypoBHS (sanuch B Xypan, pasonok MmopnuTku vepg 5 cek) N

85% NpepynpexneHne BbICOKOTO YPOBHS (3amuch B XKypHar)

........80% cbpoc mpepynpexperune BbICOKOTO ypoBHS (sanuck B kyphan) /
B
3
(=0
o
om
. I e e
) dLK
@ LK |
o) - o OO 4O SO OO OO SO OOUOOUOUe: SURUONE SO OSSO OOOO OO RRR
o |
> dLK
U SERRRRRRD At R SRS BN S SRR
DKOEHUA HU3KOro ypo,
30% : :
SO )/ S - - - - - 2MeKTROA HIKHETO YPOBHA
: : : »t
On
KnanaH (Hacoc) :nognuTku
ofFF 4 o :
ON O —— S B A N S——
CurHan npenynpexmueHns BbICOKIO YPOBHS 5
OFF z
ON R T EE S
CurHan aBapus BbICOKOrO YPOBHS
OFF %
ON o e T
Briokuposka nognuTku
OFF
ON
OFF

DHTPOPOC 9M50100P201010913
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DOYHKLUMOHUpPOBaHME

3apaHve yctaBku

wn
paboyero ypoBHsi.

31/05/10

9M50100P301010913

Hmmm}

Hacoc nopnutku (4epH. — BbIKJI,

MpenynpeXxpeHne MaKCUMasbHOMO

"M MMHWUMAasLHOTO YPOBHS

‘.‘."'n.,__.KHOHKa crapr/cTon TpeHpa

.....’~-.A___.V|HnuKaTop paboTbl TpeHpa

MHpukaTtop Hanuuusi B CroTe KapTbl
.._»._,_vnaMﬂTVI

Wnpukatop pabotsbl TpeHpa

,..A..,__,,__.KHonKa BKJTIOYEHUS NMPOKPYTKU

KHornka BKItoUeHUsi ceTku

SHTPOPOC
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3anucb TpeHpa Ha KapTy namsaTu

BcTaBkTe KapTy namsTtu B CrOT.
3anycTute TpeHn HaxaB KHOMKY
CTapT U 3aTeM HaXMUTe Ha WKOHKY
KapTbl NamsiTh, TPeHH HayHeT
3anucbiBatbes Ha kapty. Ecnm
BbIKIMIOUUTb TPEH, 3arnuCh Ha KapTty
NpeKpaTuTCcs aBTOMaTU4ecKy.

YnpasneHne knanaHom MoQnuTKK. wn

>

>

v

Ecnn B cucrteme
NOANUTKA MPUCYTCTBYIOT
ynpasnsiemMmble HacoChbl

02/09/10
14:02:55

02/09/10
14:05:5

Ynpaenexue knanaHom B PYYHOM

2

NoAnNUTKWU, NpU 3aKpbiTUe
KnanaHa nopnuTku B
PYYHOM peXxume, MOXET
BO3HUKHYTb CUTyauus
paboTbl HacocoB B
"Tynuk".

N

[logkntoyeHune

WuT ynpaBneHus

[LIN[Z]
KnanaH

noanuTKun
KoTna

MepekntoveHne pexMmoB paboTbl
knanaHa nognutkn ABTO/PYY

L8 L

EBC501.10

3oHp ypoBHsi NRGT

26-1 (Gestra)

Fox
%
5T

LK

30HA YPOBHS BOAbI B KOTTE C
BbxooM 4..20MA [Mepexriodarers B

SHTPOPOC

ronoxeHnm 4
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MOOYITMPYEMOE YTPABJIEHVWE YPOBHEM BO[Mbl C
OYHKUMEN MAKCUMAJIbHOIO YPOBHH4

OnucaHne CTPYKTYpbl U (pyHKUMM/ONUCaHNe npouecca

YnpaBsneHne ypoBHeM Bofbl npepycmarpusaetcs MO —
perynMpoBaHvemM Mo 3afaHHON YCTaBKe (CPEeOHWA YpPOBEHb
Boabl LK, 3apaHHbI Ha 60%).

MapameTpbl Ans CpegHero YpoBHS BOAbl B perynsirtope
YPOBHS ObININ OrpaHnYeHbl 3aBOAOM M3roTOBUTENEM, YTOGbI
n3bexarb ornepauyoHHbIX OWKUGOK W MOBPEXOEeHUs KoTna.
3HaveHre MOXET GbiTb YCTaHOBMEHO TOMbKO B Mpepenax
9TOro AmarnasoHa.

B cnyyae yBenunyeHus ypoBHs Bofbl (MpemycTaHOBEHHas
Ha 85%) NpoucxoguT MpemynpexpneHne 0 MakcymMasbHOM

YPOBHE U perucTpauusi cobuiTus B XXypHan asapui. Ecrin
3Ha4YeHve CHU3UMOChb Ha 5% npepynpexneHne CHUMaeTcs,
HO perucrpaumsi cobblTUs B XYpHan He MpOUCXOQWT.

Korpa YpoBeHb BOAbl MPEBLICUT MakcumalribHOe 3Ha4deHue

(yctaBka 98%), nopnutka kotna 6yner 3abnokupoBaHa
nocne 5 cekyHOHOW 3afepXKu (MuTaTtenbHbIA HacoC

ABTOMAaTUYECKNN PEXNM

BbIKNMIOYNTCA UNN 3aKpoeTcda KnanaH I'IOD,I'II/ITKVI).

Korga ypoBeHb yrmapeT HUXe MakCMManbHOrO YPOBHS BOAbI
Ha 5% (3apaHHbIn Ha 93%), nognuTka pasbrnokupyertcs
nocne 3afepXkm B 5 CekyHA.

Mpy OOCTMXKEHMM MakCUMAarbHOrO YPOBHSI BOfbI, COOOLIEHNS
06 ownbke nosiBNsieTcss Ha ceHcopHon naHenn EBC u
cobbITne GygeT 3anncaHo B XXypHan asBapui.

B cnyyae napeHus ypoBHsi Bodbl 0O 30%, BKIoyaeTcs
npenynpexpeHne MUHUManbHOro YPOBHS, cobbitne GyneT
3anvcaHo B XypHan aBapuil. Ecnn ypoBeHb noBbICUTCS Ha
5% npenynpexpeHue CHUMAaeTCs, HO perucTpaums cobbitusi
B XKypHan He MpOWCXOQwuT.

Korga ypoBeHb Bofbl NMafaeT HUXKE MUHUMYMa, COOBLLEHMS
06 ownbke nosiBNsieTcs Ha ceHcopHou naHenn LBC wu
COBbITUE PEruCTPUPYETCS B XypHarne.

B aBTOMaT4eckoM pexume KranaH MOANUTKY MOAAepKMBaEeT MOCTOSIHHBIA ypoBeHb LK.

Py4HOU pexunm

B Py4HHOM pexume MoanUTOYHbINA KramnaH MOXET ObiTb OTKPbIT, 3aKpbIT U B MPOMEXYTOHYHOM MOJTOXXKEHUN.

9M50100P301010913
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Mopynvpyemoe ynpasneHue MOAnUTKON C UHTErpypoBaHHON (PYHKLMENR BbICOKOTO YPOBHS
100% OneKkTpoA BEpPXHEro ypoBHs

85% npepynpexaeHne BbICOKOrO YPOBHSA (3amucb B XXypHan)
80% cOpoc npepynpexaeHne BbICOKOTO ypoBHA (samvce B XypHan)

YpoBeHb BOAbl, %

........... 83% COpOC MOCLyINSKACHNS) HUSKOND YPOpeTa (Sarvch B XypHar =
30% 3anucb B XXypHan) :
SRR L SRR RIS .. S o USRSy SIS I ek Eéﬂ. IR CIORYR DB
: ot
ON S S S, S S
Curvan npegynpexneHnst BbICOKOrO ypOBHS :
OFF e ] WO S
ON L
CurHan aBapusii BbICOKOro YpOBHS
OFF
ON e L
OFF T P
ON e e
CurHan npegynpexmaeHns HU3KOro YpoBHS
OFF ______
PyHKLUNOHNpOBaHNe
3apaHne ycTtaeku o >
Koren 1 pabo4ero ypoBHsi.
CH % %)
BM50100P301010913

SHTPOPOC



24 | WHctpykuusa no akcnnyataumn EBC501 | 9511 Mogynupyemoe perynMpoBaHvWe YpOBHS BOObl B KOTNe

TekywWwMiA ypoBEHb B KOTNE

CurHan ynpasneHus ( A- OTKP,
V- 3AKP)

mmm\mu} npenynpe)KneH“e MaKCcumMmanbHOro

V| MWHMMANbHOIro ypoBHS

YcTtaBKa ypoBHS

WHpukatop Hanuuus B CrioTe KapTbl
S MAMSATH

3anucb TpeHpa Ha KapTy namsaTu

BcTaBbTe KapTy namatn B CNoOT. SaI'IyCTI/ITe TpeHO HaXaB TpeHO Ha4dYHeT 3anucblBaTtbCA Ha KapTy. Ecnn BbiknounTb
KHOMKY CTapT U 3ateM HaXMuUTe Ha WKOHKY KapTbl MamMaTu, TpeHn, 3annucb Ha KapTy MpekpaTtuTtca aBTOMaTU4ecKW.

YnpasneHue knanaHom MognuTKK. wnp

e . e e | P e S — ——
31/05/10 02/09/10
14:13:46 :13:34 :02: 14:05:5

Ynpaenexue knanaHom B PYYHOM

2 B

MepekntoyeHne pexumoB paboTbl
KnanaHa nopgrutku ABTO/PYY

BEE

9M50100P301010913 SDHTPOPOC
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Hactpounka TMU[L-perynaTtopa

BBEOWUTE MAPOIb

Onsa Bxopa HacTtporiku ML,

BBEOWTE Maporb.
3apaHvne KOahULMEHTOB BPYUHYIO.
SP - Tekywas ycraeka,
PV - Tekywasa Ttemneparypa,
OUT - ynpaBsnsowmii BbIXOL,
: , (pacyeTHoe 3HaueHue MWL),
 — tp - Bpemsa BbiGerak nanaHa MognuTKu,
MR akvsen R - c6poc Ha 3aBOACUKME HACTPOWKM.
Kp — 3oHa nponopuyoHansHOro perynupoBaHust - 310 30Ha MponopuUMOHaNbHOIO PerynMpoBaHnst ycTaHoBneHa
OvanasoH, 3agaHHbIn okono ycTtaBku. OH Bbipaxaetcs B B 3HayeHne 10%. OTO 03HayaeT, 4TO OUanasoH 30HbI
npoueHTax oT auanasoHa yposHs LK. Ecnn ypoBeHb Kotna nponopumnoHansHoOro perynnposaHus coctaenset 50-70%.
HaxoguTcsl B Mnpepenax sT1oro avanasoHa, gyHkums PID
aKkTvBHa. 3apgaBaemblii guanasoH or 0 §o1000, roe 1=0,1%. Ecnn 3HauveHvne ypoBHSA HaxoauTCsi BHE 30HbI
nponopumnoHansHoOro perynnuposanus, yHkumsa PID He
3HayeHne obnactu ypoBHS B KOTOPON MOXET paboTaTb Oencreyer.

MnA-perynsatop paseH 0-100%.
Q 30Ha MponopuMoHanbHOro perynupoBaHns MoxXeT npesblwats 100%. B atom cnyyae koHTponb PID mpumeHsietcs
no BceMmy pabo4emy [OuanasoHy.

O6LIJVIpHaF| 30Ha nponopunoHanbHOro perynuposaHusa yeennydnBaet CTabunbHOCTb CUCTEMbI, HO OHOBpPEMEHHO
yBenndmeaet konebaHuns BO Bpems CcTabunbHON hasbl.

Cnuwkom y3kas 30Ha MPOMOPLMOHANLHOrO perynupoBaHus 3acTaBuT CUCTEMY pearvpoBaTh Tak, Kak npu
ynpasneHun B pexume BKIT-BbIKI1, n nepexopgnte Yepes KOHTPOMbHYIO TOYKY WM HE JOXOAWTb [0 Hee.

MOXHO YBENUYMTL 30HY MPOMOPLMOHANLHOMO PErynMpPOBaHUs WU UHTErpanbHoe BpeMmsl, YTOGbl YMEHbLIUTL
nepeperynMpoBaHue 1 cTabunnsnpoBaTtb CUCTEMY.

DHTPOPOC 9M50100P201010913
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Ti — YcTaHaBnuBaemoe BaMu UHTerpanbHoe Bpems

- 9TO KONMUYEeCTBO BPEMEHMU (paccyuTbiBaemMoe
KOHTponnepom), Tpebyemoe Ansi OOCTUMXKEHMS MPOLLECCOM
3afaHHON yCTaBKW ypoBHA. VimeilTe B BMOY, 4TO ecnu
Bbl YCTAHOBUTE KOPOTKOE MHTEerpanbHoe BpeMs, (PyHKUMS
Oymer pearmpoBaTtb GbLICTPO M MOXET "MepeckoynTb”
yepes ycTaBKy. YcTaHOBKa 6OMbWeEro 3HaveHus
WHTerpansLHoro BpeMeHu npuBefdeT K 6onee medneHHown
peakuun. Kak npasBuno, 3HavyeHue WHTerpanbHou
cocTaBnswowen pasHa Bblbery npueopa kKnanaHa
noanuTkn. 3apaBaemsblii ananas3oH ot 0 go 1000 cek.

Td — lNponsBogHOe BO3fENCTBME COOTBETCTBYET TEMMY U
HanpaBneHwio n3meHeHns B owmnbke (Tekylee 3HayeHue
YPOBHA MUHYC ycTaBka). OTo 03HayaeT, 4To 6bicTpoe
N3MEHeHNe B OWNOKE BbI3bIBAET CUMbHYIO peakuuio

OT KOHTponnepa. Boagencrene no npovssofHON
"NpedBnanT" 3Ha4YeHWe TeKylero YpoBHSA B KOTNE Mo
OTHOLWEHWIO K YyCTaBKe M COOTBETCTBEHHO perynupyet
BbIXOJHOE 3HA4YeHWe KOHTponnepa, Taknum obpasom
yKopaumBas Bpems peakuumn dyHkumm PID. 3apaBaemsbin
AnanasoH ot 0 go 1000 cek.

YacTtora onpoca Ts — uactota pacyeta peakumm
KoHTypa MWO-perynupoBaHns. PesynstatoM Kaxporo
pacyeta SIBMSIETCA HOBOE 3HA4YeHWe ynpasnsiowero
Bbixoga. [ns onpegeneHvus MHTepBanoB Mexay
o6HoBneHuamu ¢yHkummn PID, B eguHuuax, paBHbix 10
MCEK.

TMpumep
Pabouwii puanasoH (100%)
LK % . 3o0Ha nponopLuMoHanbHOro
A v perynuposaHus 10%

Het Bospencteusa M0 -

N3meHeHUsi, KOTOpble BAUSIIOT HAa HACTPOWKY KOHTYpa, AOMKHbI BbIMONHATLCS TONbKO
YNONHOMOYEHHbIM MepcoHanoM, B COBEpPLIEHCTBE 3HAKOMbIM CO BCEMW acreKTamu

npouecca. MpumeHeHne npouenyp aBTOHAaCTPOMKM KOHTypa OKa3biBaeT BAUsIHWE Ha MpoLiecc,
B TOM 4ucrne Bbi3biBasi 6onblIMe U3MEHEeHUsI 3Ha4YeHUsl ynpaensiowero Bbixopaa. YTo6bl
MWHMMU3UPOBATb OMACHOCTb TPaBMUPOBaHUSI MepCcoHana Unu noBpexpeHusi o6opypoBaHus,
y6enuTech, YTO Bbl TWATENIbHO MpOaHanu3upoBaNiv MOC/EACTBUSI NIOObIX U3MEHEHUNA.
ABTOHacTpoka B EBC He 3ameHsieT Heo6XxoAMMOCTb 3HaHUs npouecca.

ABTOHaCTpOWka

MnA aktueeH

BbinonHsietcst ABTOHACTpoOiika

ABTOHACTPOWKY MOXHO
NpoV3BOANTL TOMLKO MpU
paboTawwem kotne. Ana Havana
npouecca aBTOHACTPOWKM
Haxxmute CTAPT Ha akpaHe.

ABTOHaCTpOWKa

- e
BeinonHsetca ABToHacTpoiika }

9M50100P301010913

MnA aktueeH

Ons NpWHYAUTENbHOW OCTaHOBKM
aBTOHacTporkn Haxmute CTOIT.

SHTPOPOC



Ctatyc MW - perynsatopa

ML 6e3 owmnbok

BbinonHsaercs ABTOHacTponka

M0 aktnBeH

VM3ameHeHue ycTaBkn

WHTerpanbHas HakpyTka

CBepTblBaHVe BO3AEWCTBYS N0 MHTerpany

3HaveHne Bxoga PV Huxke 30HbI NpoanopLMoHanbHOro perynmpoBaHus

3HaveHne Bxoga PV Bbille 30HbI TPOanopLyoHanbHOro perynmpoBaHuns

HecooTBeTcTBrE NapamMeTpoB aBTOHACTPOVKM. 3anycTuTe aBTOHACTPOVKY MOBTOPHO, UMK 3anuiumMTe napameTpbl BPy4HYIO

KoadhduumeHT Kp paBeH Hynto
HeBepHbIi Agnana3oH BxogHoro curHana PV
HeBepHbIi Anana3oH BbiIxogHoro curHana OUT

WHT! nepenonHeHve paBHoO 000 [l He AONYCTUT AanbHENLIEro yBenuy. UHTerpanbHOro 3Ha4eHus.

HTP. TOYKa MEHbLUE HWKHETO Npeaena no Bxogy unu Gonblue BEpXHEro npeaena
Owwbka aBTOHACTPO e yaano accumTaTth napametpsl ML

Momexu 6onee 5% ot BxogHoro curHana PV

[NogkntoyeHune

lWut ynpasneHuss EBC501.10

MpvBoA KnanaH 3oHp ypoBHs NRGT
MOANUTKN KoTna 26-1 (Gestra)

3oH YPOBHS BOfb! B KOTTE C
BbixopoM 4..20 MA [Mepexriovarens B
rionoxeHu 4

DHTPOPOC 9M50100P201010913
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YMPABJTIEHVE OBYXCTYIMNEHYATOW TOPENKOWN

Obuwee

B ocHOBHOM cuctema yrnpaBneHusi ropenkon/koTnom
MefsieHHO pearupylowas cuctema. Bce yctpoicTBa
yrpaBfieHns U UCMOMNHUTENbHbIE MEXaHW3Mbl, KOTOpble
CBsI3aHbl C 3TON CMCTEMOW HACTPOEHbI HA MEQNEHHOe
perynupoBaHue.

[aBneHue koTna UCNonb3yeTcs B KayecTBe
NepeMeHHOW Ans UCMOMHUTENbHOIO OpraHa ropenku.
[NpeobpasoBarenb gaBneHns U3MepsieT gasfeHne

B KOTNEe M npeobpasoBbIBAET €ro B CTaHOAPTHBIN
anekTpuyeckuin curHan (4 — 20 mA). 9T0T curHan
obpabaTtbiBaetcs B cucteme EBC u oueHuBaetcs co
3HayYeHMeM YCTaBKU PEerynMpyemMoro napameTpa, no
YCMOBUIO CPaBHEHUSA TEKYLLErO0 3HAYEHWUS U yCTaBKuW
opmupyeTca curHan ynpasneHusi ropenkom.

ABTOMAaTUYECKNN PEXUM

B aBTOMatu4eckom pexume ropenka Kotna BKIYaeTcs
COMMacHO KpUTEPUIO 3amnycka W COOMIOfEHbI YCNoBUS
yKasaHHble Bblle. Korga perynupyembiii napameTp
OOCTUrHET KPUTEPUS BKITIOYEHUS FOPENKW, BKIIOYaeTCs
TaimMep paboTbl rOpenkn Ha Marnon Harpyske, HaCTPOEHHbIV
Ha 180 cekyHO, KOTOpbIA MPW HW3KOW MOTPebHOCTU Tenna
Ha noTpebutene npepoTBpaliaeT YacToe BKIIOHYEHUE U
BbIKITlOYEHNE Topenku. Takmep MOXET ObiTb HACTPOEH

Ha gpyroe BpeMmsi, ecnn notpebHoCTb B Ternne 6bICTPO
BO3pacTaeT. 10 UcTeveHnn BpeEMEHN 3apepXKy,
pasbnokmpyeTcs ynpaBneHne ropenkon Ha 60omblmnx
Harpyskax.

BbIKntoueHe ropenku NpouCXOAuT COMMacHO KpUTEpWIo
OTKMoYeHns. Mpu NpeBbIlleHUn perynMpyemMoro napamerpa

Py4Hon pexnm

B py4yHOM pexume BKMOYEHWE CTyneHewn
ocyuectensietca ¢ naHenu EBC. Py4yHon pexum

9M50100P301010913

lopenka MOXET ObITb BKIIOYEHA W BbIKOYEHA
aBTOMaTU4YeCKn 1 OTKMYEHa Yepes ynpaBneHne
ropenkon Ha ceHcopHon naHenu EBC.

Ona 3anycka ropenku AOMKHbl ObITb co6ntofeHbl
cnepylowme ycnoBus:

e [lepeknoyatens ropenku B nonoxeHun BKIT;
o Llenb 6e3onacHoOCTX KOTNa 3aMKHYTa;
o HeT ownbok aBTOMAaTUKN FOPENKW;

e [laBneHne B KOTNE HWXe 3ajaHHOoro.

(naBneHne kotna PK) Bbllwe ycTaBKu OTKIOYEHWS,
BKMIOYAETCA TaMep 3adepXKn Ha OTKIIOYEHWNE FOpPEernKu,
KOTOpbIA NPV HU3KOW MOTPEBHOCTM Terna Ha notpebutene,
NpenoTBpallaeT HacToe BbIKIYEHVE ropenku. Tanmep
MOXeT OblTb HAaCTPOEH Ha [pyroe Bpems, ecnu
noTpebHOCTb B Tenne ObICTpO nagaer.

é MpumevaHue:

Y6epautecb, YTO Mepeknio4vaTes/lb ropenku
YCTaHOBJIEH B PEXWM aBTOMaTU4eCKOro
ynpasneHus.

ynpaBneHus He GMOKMPYeTCsl MO MPOrpamMMHbIM
OrpaHu4eHusiM TEXHONMOrMYEecKux napameTpoB.

SHTPOPOC
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Ipadwk BkmoveHus | cT 1 pas3bnokvpoBku |l CT ropenkn gns  ABYXCTYMEHYaTON FOpPenku

100% npepoxpaHuTenbHbIA KnanaH

91%

—_—
120 cek.

OFF

PKB — paBneHve OTKMIOYEHUS TOPENKM, Toukn BKJ1/BbIKJ1 ropenku cmelarotcs napannefnbHo
PKN — paBneHve BKIOYEHUS TOPENKM, yctaBkn PK.

PK — pabouyee paBneHue Kotna,

T1 — Tarmep 3amepxku Ha pasbnokuposky Il cT.,

T2 — TamMep 3amepXKyu Ha OTKMYEHUE Fopenku.

O(PPeKTUBHOCTL perynupoBaHns

YCTPONCTBO KOHTPONS W yNpaBneHUs ropenku

yrpaBenseTcs C MOMOLbIO PerynupyemMon ycTaeku NPUMEYAHUE:

(cpenHee pabouee paBnenne PK) sapaBaemon B EBC. A

PK HacTpoeH Ha 83% oT paBneHus cpabaTbiBaHUA CrienyiolMe YCIOBUSI IOMDKHbI GbITb COBMIOAEHDI,
COpPOCHOro KnanaHa HacTPOEHHOro Ha 3aBofe ecnn pabouee paBneHne PK yCTaHOBNEHO HIke
nsrorosuterne. npenBapuTeNibHOW HaCTPOMKM:

e  PerynupoBaHue pacxopa NuTaTeNbHbIX

OunanasoH 3Ha4veHwuii ycTaBkn pabouero gasrneHus HacOCOB MOC/IEYIOLMM POCCENMPOBAHUEM
orpaHuyeHbl, YTobbl U3bexarb onepaLnoHHbIX OWNGOK 1 6e3 perynmpoBaHusi CKOPOCTH;
noBpexaeHns Kotna. Bl MoxeTe HacTpouTb 3Ha4YeHUs B

npefgenax safpaHHoro AvanasoHa. °  VYBennyeHue M3HoOca KianaHoB u3-3a Gonee

BbICOKOW CKOPOCTMU Mapa;

e  3axsaT BOfbl C Mapom.

DHTPOPOC 9M50100P201010913
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YctaHoBka PK npmBoauT K cnepylowen ToYKu
nepeknio4YeHns (Bce yCTaBKM OTHOCUTENbHO OaBMEHUs
cpabaTbiBaHUs COPOCHOrO KnanaHa KoTna B3AToro 3a
100%):

e OrpaHnuutens gaeBneHus: yctaBka 95% (He
N3MeHSsIeTCS);

e OtknioueHne ropenku: yctaBka 91%;

e Bknio4yeHne manon Harpysku: yctaBka 75%;

YctaBku nepeknoyveHnsa PKi1

Onsa cpepgHero pa6oyero gasneHns PK MOXHO
nepeknio4aTeCa MeXay OBYMSA 3afaHHbIMU TOYKaMu
(PM1 n PM2). CnepyeT oTMETUTb Cregyiolmne MOMEHThI:

e PK1 ocHoBHas ycTaBka ans HopmanbHOW paboTbl.

e YcraBka PK2 gns paboTbl Ha HU3KOW Harpyske unu
ropsivero pesepsa T.e. yCTaHOBKY PK2 enatenbHo

e OTknYeHne BbICOKOW Harpysku: yctaBka 85%;
e Bknio4veHne BbICOKOM Harpysku: yctaBka 70%.

ToukM nepeknoyeHns (KpoMe orpaHuyeHus gaBreHus)
cBsA3aHbl co cpefHum PK paboymm gasrneHnem u
cMelatoTeca napannensHo ¢ PK.

MepeknoyaTenb ropenkyn OOMKEH HaxoauTbCs B
nonoxexne "BKIJ1".

n PK2

° MepeknioyeHne ¢ PK1 Ha PK2 ocywecTtenseTcsa ¢
NMOMOLLbIO 3aMPOrpamMMMPOBaHHOIO CTYNEeH4YaToro
HaKnoHa CHMXeHus (M3meHeHne pgaBneHus 1 6ap
Ha 120 cekyHO). 9T0 npepoTBpawaeT peskoe
OTKIIOYEHWE TOPEenKM OO0 nepexoja Ha HUSKYH
Harpy3ky u nocrnefylowero OTKIYEHMS.

e [lepeknoyeHne ¢ PK2 Ha PK1 npoucxoguT cpasy.

BblbMpaTb Anst Kotna ¢ (ason oxupaHust paboTbl B CETb

B MHOMOKOTIIOBbIX YCTaHOBKax wnv npu paboTe kotna c
Marnomn Harpyskom, us 4yero cnegyet yuto PK2<PKi.

DOYHKUNOHUpOBaHNe

du3nYecKuin Bbixop,
( © BbIKN, © BKN)

¢ H E%@%

TEKYLI.!,aH yCTaBKa faaBlieHuss

9,1 6ap
Hapa6oTka ropenku , 04

YcraBka paboyero paeneHus

YcTaBKa paBneHUsi HU3KOW
Harpy3km (ropsiuero pesepsa)

9M50100P301010913

MepeknioyeHne cTyneHeil pyvHOro
pexuma

# OTobpaxeHue obpaTHOro orc4era
v BpemMeHu TaimepoB T1 n T2

e

3anpoc | ctyneHu
( Il Het 3anpoca, [\ 3anpoc)

3anpoc Il ctyneHn
( [l Het 3anpoca, [\ 3anpoc)

dusmnyecknn Bxopn

SHTPOPOC
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DYHKUMOHNPOBaAHME PYYHOr0o pexuma yrnpasneHust

[MNepekntoveHne
B py4HON
PEXNM.

i BKIIOYEHA
| cTyneHsb.

MepekntoveHne
B aBTOMaTu4e-
CKUI PEXMM.

Mepexon mexngy
PK1 n PK2

C MnasHbIM
CHUXeHneMm (1
6ap 3a 120 c.).

HacTtpoiika
TOYeK
nepeknoyeHns
HEBO3MOXHa.

SHTPOPOC

Hmmm}

AL
9,1 6ap

Oy

[openka

BbIKIO4YEHA.
mmmu}

Bkntouena |l
CTYMEHb.
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Mepexon mexay PK2
n PK1 MrHoBeHHbIN.
o HacTpoika Touek
nepeknoyeHns
BO3MOXHa.

BBEOWTE MNAPOIb

TpeAoXpaHNTeNbHbIA KNanaH 10,0 6ap
Orpanuyenue aaBnenus % 9,5 6ap
PaGouas ycTaska 8,3 6ap
Fopenka - BKN 7,5 6ap
O6nacTb, BblgeneHHas LopenaZBHI G100
o o Fopenka Il ¢t - BKII 7,0 6a)
KpacHOi MHMWENA, ykasblBaeT - -
ummm} K WG=EEL) E2C
Ha W3MeHSIEMblE TOUKM

3apepxka Ha BKniodenye Il cT.

nepekn4veHns. 3anepxxa Ha oTknioueHIe ropenki

TpaHAo paeneHusa kotna PK

9,16ap

mmmu} M

[ns Bxopga BBeguTe
naporb. wnl

C6poc Ha 3aBoACKME HaCTPOWMKM

-..,_”_“.KHOHKa cTapt/cTon TpeHpa

9M50100P301010913
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3anncb TpeHaa Ha KapTy namdatu

BcraBbTe KapTy namstu B CrOT.
3anyctute TpeHn HaxaB KHOMKY
‘cTapT" n 3atem HaxmuTe Ha
VKOHKY KapTbl MamsTv, TPeHn HayHeT
3anuceiBaTbCs Ha KapTy. Ecriun
BbIKMIOYNTL TPEHA, 3anucb Ha KapTy
npeKkpaTuTcs aBTOMaTU4eCcKu.

31/05/10

02/09/10
4:13:46 :02:

4:02:55

Bbixog B rnmaBHOE MEHIO

[NogkntovyeHune

Lut ynpaBneHus EBC501.10

5 X7
112131415]6] 71819 [0[11112[13114]1

.....

TOPENKA [amk PK pasnequs B kome

DHTPOPOC 9M50100P201010913
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YMAPABNEHVE TPEXCTYMNEHYATOW FOPENKOW

Obuwee

B OCHOBHOM cucTemMa ynpaBneHnsi ropenkon/KoTiom
MeOneHHo pearupyrowas cuctema. Bee yctpolicta
ynpaeneHnst U UCMONHUTENbHbIE MEXaHU3Mbl, KOTOpble
CBsi3aHbl C 9TOW CMCTEMOMN, HACTPOEHbI HA MefAneHHoe
perynupoBaHue.

[aBneHve koTna UCMonb3yeTcs B Ka4ecTBe MepeMeHHOM
ONS UCMOMHUTENBHOro opraHa ropenku. MNpeobpasoBartenb

OaBneHusi N3MepsieT faBneHne B KOTNEe U Npeo6pa3oBbiBaeT
€ero B CTaHOApTHbIA 9neKTpudeckuin curHan (4—20mA). 3ToT

curHan obpabatbiBaetcs B cucteme EBC un oueHvBaeTcs
CO 3Ha4YeHUeM YCTaBKM perynupyemoro napametpa. o
YCTNOBMIO CPaBHEHUS TEKYLIEro 3HAYEeHUs N yCTaBKu
hopmMupyeTcst curHan ynpaeneHusi ropenkon.

ABTOMAaTUYECKNN PEXUM

B aBTOMatuyeckom pexume ropenka Kotna BKI4YaeTcs
COMMacHO KpUTEPUIO 3amnycka W MpU BbIMOMHEHWUN YCTOBUIA
yKasaHHble Bbllwe. Korga perynupyembiii napameTp
OOCTUrHET KPUTEPUS BKIOYEHWS rOpenku, cpabartbiBaeT
TaMep BKIOYEHNS paboThl FOPenkn Ha Maron Harpyske,
HacTpoeHHbIN Ha 180 cekyHp, KOTOPbIA MPU HU3KOM
noTpebHOCTM Tenna Ha notpebuTene, npegoTespallaeTt

YacToe BKIOYEHME U BbIKIIOYEHWE ropenku. Taimep MOoXeT

ObITb HAaCTPOEH Ha gpyroe Bpems, ecnn rnoTpebHOCTb
B Tenne 6bICTPO Bo3pacTaeT. [10 ncredeHun BpeMeHu
3a[1epXKu, pasbrnokMpyeTcsa ynpasieHne ropenkon Ha
6onblWKUX Harpyskax.

BbIKntoueHe ropenku NpouCXOAuT COMMacHO KpUTEpWIo
OTKMoYeHns. Mpu NpeBbIlleHUn perynMpyemMoro napamerpa

9M50100P301010913

[openka MOXeT OblTb BKMIOYEHA U BbIKOYEHA
aBTOMaTU4YECKN W OTKMYEHa Yepes ynpasBneHune
ropenkov Ha ceHcopHoi naHenu EBC.

Ons 3anycka ropenku AOMKHbl ObITb cobniopeHbl
cnepywolue ycrnoBus:

e [lepekntoyartens ropenku B nonoxeHun BKIT;
o Llenb 6e3onacHoOCTM KOTNa 3aMKHYTa;
o HeT ownbok aBTOMaTUKN FOPENKW;

e [laBneHve B KOTNE HWXe 3afaHHOoro.

(naBneHne kotna PK) Bbllwe ycTaBKu OTKIOYEHWS,
BKMIOYAETCA TaMep 3adepXKn Ha OTKIIOYEHWNE FOpPEernKu,
KOTOpbIA NPV HU3KOW MOTPEBHOCTM Terna Ha notpebutene,
NpenoTBpallaeT HacToe BbIKIYEHVE ropenku. Tanmep
MOXeT OblTb HAaCTPOEH Ha [pyroe Bpems, ecnu
noTpebHOCTb B Tenne ObICTpO nagaer.

ﬁ MpumevaHue:

Y6epautecb, YTO Mepeknio4vaTes/lb ropenku
YCTaHOBJIEH B PEXWM aBTOMaTU4eCKOro
ynpasneHus.

SHTPOPOC
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PydHou pexunm

B py4HOM pexnme BKMOYEHME CTyneHen ocyuectensetrcsa ¢ naHenn EBC. Py4Hon pexum ynpaeneHust He 6rnokupyetcs
no NPOrpamMMHbIM OFPAHNYEHNAM TEXHOMOrMYEeCKMX napameTpoB.

padmk BkntoveHus | ct, pasbnokupoBku Il ¢t u Il CT ropenkn gns TPexcTyneH4aTon ropenku

100% npepoxpaHuTenbHbIA KnanaH

180 cek. : 120 cek. »t
N e
|l cT.
OFF —
o T S ——————————
Il cT.
OFF —— oy
ON " “mer
OFF S
PKB - faBneHune OTKIOYEHUS FOPENKMY; Toukn BKJ1/BbIKJ1 ropenkun cmelatoTcs napannenbHo
PKN - fnaBneHue BKOYEHUS FOPENKY; ycraeke PK.

PK - paboyee pgaBneHue Kotna,;

T1 - Taimep 3agepXkKn Ha pasbrnoKMpOBKY MOCrenyLwmx
CTyneHew;

T2 - Taimep 3agep>XKu Ha OTKIIIOUEHME TOPEnKMu.

DHTPOPOC 9M50100P201010913
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S heKTUBHOCTL perynupoBaHns

YCTPONCTBO KOHTPONS W ynpaBreHus ropernku
OCYLLUECTBNSAETCA C MOMOLIbI PErynnMpyemMon yCTaBKu
(cpenHee paboyee paeneHue PK) 3apaBaemon B EBC.
PK HacTpoeH Ha 83% oT gaBneHus cpabaTbiBaHus
cOpOCHOro KnamaHa HacTPOEHHOro Ha 3aBope
N3roToBUTENE.

[rnanasoH 3HayeHun ycTaBku paboyero faBneHus
OorpaHuyeHbl, 4Tobbl n3bexaTb onepaunoHHbIX OWMOOK
N noBpexpeHns kKotna. MoXHO HacTpouTb 3HaYeHust B
npegenax 3agaHHoOro guanasoHa.

if NMPUMEYAHUE:

Cnepyolume ycnoBusi AOMKHbI GbiTb COBMIOAEHDI,
ecnu pabouee paeneHne PK ycTaHOBNEH Hwke
npeaBapuTeNibHOW HaCTPONKMU:

e PerynupoBaHue pacxopa nuratesbHbIX
HacoCOB MOC/EAYHLMM APOCCENTMPOBaHUEM
6e3 perynupoBaHusi CKOPOCTH;

e  VBeNnuuyeHue U3HOCa KilanaHoB u3-3a Gonee
BbICOKOW CKOPOCTU napa;

e  3axsar BOfgbl C Mapom.

YcTtaBkn nepekniodeHns PKi1

Onsa cpepgHero pa6oyero gaesneHuns PK, MOXHO
nepeknio4aTeCa MeXay OBYMSA 3afaHHbIMU TOYKaMu

(PM1 n PM2). CnepyeT OTMETUTb Criegylowme MOMEHTbI:

° PK1 ocHoBHas ycTtaBka ans HopmansHoOW paboThl;

e YcrtaBka PK2 gna paboTbl Ha HW3KOW Harpyske unu
ropsiyero pesepsa T.e. ycTaHOBKY PK2 xenartenbHo
BbIGUpaTh Ons Kotna ¢ hason oxugaHus paboTbl B

CeTb B MHOIOKOTNOBbLIX yCTaHOBKax unu npwu pa6boTte

KOTrna C Marnon Harpy3kon? W3 4ero cnepyeT 4To
PK2<PK1;

9M50100P301010913

YctaHoBka PK npuBoguT K cnepylowen Touke
nepeknioYeHns (BCe yCTaBKU OTHOCUTENbHO AaBfEHUS
cpabaTbiBaHUsg COpPOCHOro KnanaHa KoTna B3AToro 3a
100%):

e OrpaHnuutenb pgaeBneHus: yctaeBka 95% (He
N3MeHsIeTCs);

o OtknioyveHne ropenku: yctaeka 91%;

e BknioueHne manow Harpysku: yctaBka 75%;

e OTknyeHve cpepHen Harpysku: yctaBka 85%;

e OTKnYeHMe BbLICOKOW Harpysku: yctaBka 80%;

o BknioueHne cpepHen Harpysku: yctaBka 70%;

*  BknioueHne BbICOKOWN Harpysku: yctaBka 65%.
ToUKM MepeknoyeHnss (KpoMe orpaHn4yeHus OaBreHus)

cBsA3aHbl co cpepHuMm PK paboymm gaBneHuem u
cMewatoTca napannensHo ¢ PK.

MepeknoyaTenb ropenkyn QOMKEH HaxoauTbCs B
nonoxeHne "BKIJ1".

PK2

° MepeknioyeHne ¢ PK1 Ha PK2 ocywecTtengercsa ¢
NMOMOLLbIO 3aMpPOrpamMMMPOBaHHOIO CTYNeH4YaToro
HaKMoHa CHMXeHus (M3mMeHeHne pgaBneHus 1 6ap
Ha 120 cekyHO). 9T0 npepoTBpalwaeT peskoe
OTKIOYEHWE TOPEenKkn OO0 nepexoja Ha HUSKYH
Harpy3ky u nocnefylouwero OTKIYEHWUS;

e [lepeknioyeHne ¢ PK2 Ha PK1 npoucxoguT cpasy.

SHTPOPOC
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®OYHKUNOHUpPOBaHNe

3anpoc | cTtyneHu
( [l HeT 3anpoca, [\ 3anpoc)

3anpoc Il ctyneHu
( [l Het 3anpoca, [N 3anpoc)

MepeknioveHne cTyneHer py4vyHOro

s

pexuma
Tekywasi yctaBka faBneHus A .
MW A MVIN OTo6paxkeHne obpaTHOro orcyeTa
o1t BpemeHn Taimepos T1 M T2 .
.1 6ap P

0y

G o " ®uamueckuit Bbixon
YcTtaBka pabouero pasneHusi licr®| © ~ (O BbIKN, © BKN)

Mcrw

YcTaBKa AaBneHns HU3KOW ﬂ T/"ﬂ k 3anpoc Il crynenu

~... ( [llwer 3anpoca, I\ 3anpoc)

~
=N
MepekntoyveHne lopenka
B pquOVl \HHHHH’ BbIKJ-"OL{eHa. \HHHHH}
pexum. ler @

llct®

lllcte

BkntodeHa Il mmmp
CTYMNEeHb.

winl - BKAtOUEHA |
CTyMeHb.

MlcTtw

DHTPOPOC 9M50100P201010913
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BkntoveHa
A CTyneHs

MepekntoveHne
B aBToMaruye-
CKUIA PEXMM.

[Mepexogbl mexgy PK1 n PK2

Mepexon mexngy
PK1 n PK2

C nnaeHbIM
cHmxeHvem (1
6ap 3a 120 c.)

Mepexon mexay
PK2 n PKi1
MrHOBEHHbIN.
HacTpoiika
To4ekK
nepekmnoYeHns
BO3MOXHa.

9M50100P301010913

lctT @
llct®

Mlcte

lct @
llct &

llcTtw

9,1 6ap

Oy

Hactpoiika
TOYeK S
nepeKnoyeHus
HEBO3MOXHA.

SHTPOPOC
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HacTtponka To4yek nepekntoyeHus

da, e [
~®‘ BBEOWUTE NAPOIb

[ns Bxopga BBeguTe
|CT ® \HHHHH} naponb. \HHHHH}

llct &

Mcrw

Orpamyenne Aasnenus % 9,5 6ap

C6poc Ha 3aBOACKME HaCTPOWMKM

PaGouas ycTaeKka 8,3 6ap

Topenka - BKIl 7,5 6ap

Topenka - BbIKI 9,16ap

O6nacTb BbifeneHHas KpacHoM epemaier_B 2aom

NMHNE yKa3biBaeT Ha N3MeHsieMble Bpemsi HapaboTku ropenku
TOYKU I'IepeKl'IIO‘-ieHVIﬂ Topenka Il c - BKN 6,8 6ap

3anepxKa Ha BKntoveHme Il cT.

FEANGGRET B KHonka cbpoca HapaboTku

3agepxKa Ha OTKIIONEHUe ropenk

0000000000 4

TpaHo gaeneHua kotna PK

0y ‘ A.""‘-.,__‘KHOI'IKa crapt/cTon TpeHpa

lctr @

llct @

er e " VHpuMkaTop Hanuums B CrOTE KapThbl

--v.-"'-._b_‘VIHnVIKaTOP paboTbl TpeHpa

WHpukatop paboTbl TpeHpa

“._KHOMKa BKIIIO4EHNs1 MPOKPYTKM

DHTPOPOC 9M50100P201010913
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3anucb TpeHpa Ha KapTy namsaTu

BcTaBkTe KapTy namstu B CroT.
3anycTute TPeHO Haxas KHOMKY
CTapT U 3aTeM HaXMWUTE Ha WKOHKY
KapTbl NamsiTu, TPEHD HayHeT
3anucbiBatbea Ha kapty. Ecnm
BbIKMIOYMTb TPEHA, 3anucb Ha KapTy
MpeKpaTuTCcsl aBTOMaTUHeCKU.

e e e S | —_—
31/05/10 31/05/10 02/09/10
4 14:13.23

Bbixog B rnmaBHOE MEHIO

MAW A Ve

9,1 6ap

[

[logkntoyeHune

lWut ynpasneHuss EBC501.10

pel1 1211415161708 0 to11pratans
RSN pp——

.....

[T0)
Power § 5 BRI BRIl BRIl 6rok

FOPEITKA [Haruwk PK pasneqns B kome

9M50100P301010913 SDHTPOPOC
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YMAPABJTIEHVME MOOYNTMPYEMOW FOPENKOW

Obuwee

B ocHOBHOM cucTema ynpaBneHusi ropenkon/KoTriom
MeONeHHO pearupytowasi cuctema. Bee yctpolicTa
YMPaBneHNst U UCMONHUTENbHbIE MEXaHWU3MbI, KOTOpble
CBSI3aHbl C 3TOM CUCTEMOWM HACTPOEHbl Ha MEQOSIEHHOe
perynupoBaHue.

[aBneHve koTna MCMOMb3yeTcs B KayecTBe NepeMeHHOn
NS UCMOMHUTENBLHOIO opraHa ropenku. MNpeobpasoBarenb
[aBneHns M3MepsieT JaBfeHne B KOTNe U npeobpasoBbiBaeT
€ero B CTaHOApPTHbIA aneKkTpudeckuin curHan (4—20mA). 9ToT
curHan obpabatbiBaeTcst B cucteme EBC u oueHmBaeTcs
CO 3HAYEeHWEM YCTaBKW PErynupyemMoro napametpa, fno
YCNOBWIO CPaBHEHMS TEKYLIEro 3Ha4YeHUs N YCTaBKM
thopmupyeTcs curHan ynpasneHust ropenkoi.

ABTOMaTUYECKNN PEXNM

B aBTOMatuM4eckom pexume ropenka Kotna BKIYaeTcs
COMMacHO KPUTEPUIO 3amnycka YCNOBUS YKas3aHHbIE BbILIE.
Korga perynupyembiin napameTp OOCTUrHET KpuUTepus
BKIMIOYEHNST TOPENKM, BKMOHaeTCs Tanmep paboTbl ropenku
Ha Marnow Harpyske, HacTpoeHHbI Ha 180 cekyHp,
KOTOpPbIA MPU HU3KOW MOTPEBGHOCTM Terna Ha notpebutene,
NpenoTBpallaeT vacToe BKIOYEHME U BbIKIIOYEHUE
ropenkn. TaiMep MOXET ObITb HACTPOEH Ha [pyroe
BpeMSs, ecnn NoTpebHOCTb B Tenne O6bICTPO BO3pacTaeT.
Mo ncteveHUn BpemeHn 3afepXKu, pasbrnokupyetcs
yrnpaBneHne ropenkon Ha 6onblMX Harpyskax.

BbIKntoueHe ropernku NMpouCXoanT COMMacHO KPUTEpWio
oTKMto4eHnst. Mpu NpeBbIWeHUN perynupyemMoro napamerpa

SHTPOPOC

lopenka MOXET ObiTb BKIIOYEHA W BbIKOYEHA
aBTOMaTU4YeCKN M OTKMYEHa Yepes ynpaBneHne
ropenkon Ha ceHcopHoin naHenu EBC.

[ns 3anycka ropenku ABOMKHbl ObITb cobntofeHbl
cnepylowmne ycnoBus:

e [lepekntoyartens ropenku B nonoxeHun BKIT;
° Llenb 6e3onacHOCTX KOTMa 3aMKHYTa;
° HeT ownbok aBTOMAaTUKN FOPENKW;

e [laBneHue B KOTME HWXe 3afaHHOoro.

(naBnenve kotna PK) Bbiwe ycTaBKy OTKMHOYEHUS,
BKIIOYAETCH TaMep 3afepXKNU Ha OTKITOYEHWE TOpEnKw,
KOTOpPbIA MPU HU3KOW MOTPEBHOCTU Tenna Ha noTpebutene,
npenoTBpawlaeT YacToe BbIKMIOYEHME ropenku. Tanmep
MOXeT ObITb HACTPOEH Ha [Apyroe Bpems, ecrnv
noTpebHOCTb B Tenne ObICTPO napaer.

ﬁ MpumeyaHue:

Y6egutecb, YTO MepekioYvaTes/ib ropenku
YCTaHOBJIEH B PEXWM aBTOMaTU4eCKOro
ynpaBneHus.

9M50100P201010913
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PyuyHon pexum

B py4HOM pexume BKIHOYeHWe CTyrneHel ocyulecTsnsieTcsi ¢ naHenu EBC. PyyHoi pexum ynpasneHust He GrnokupyeTcsi Mo
MPOrpaMMHbIM OrpaHNYEHUsSIM TEXHOMNOTMYECKUX NMapameTpoB.

Ipadwmk BkmoveHus | cT 1 pa3bnokvupoBku |l CT ropenku Ans  MOAynMPYEMOW ropenku

100% npepnoxpaHuTenbHbIA KnanaH

T1

T2

180 cek.

120 cek.

ON e,
|l cT.
OF F ol e o
ON e
Il cT.
OFF s

PKB - paBneHue OTKMIOYEHUS FOPENKY;

PKN - paBneHve BKAOYEHUA FOPENKWU;

PK - pabo4yee gaBneHue KoTna;

T1 - Tavimep 3apepxkn Ha pasbnokupoeky Il cT;
T2 - Taimep 3adepXKM Ha OTKMHOYEHUE FOPEnKM.

9M50100P301010913

Toukn BKJ1/BbIKJT ropenkn cmeluatotcsi napanniensHo

yctaBkn PK.

SHTPOPOC
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ShheKTUBHOCTb PErynMpOBaHUs]

KoHTponb ¥ ynpaBneHue ropenkoin OocywecTBAsieTcs npu

nomoLibM perynupyemMon yctaBku (cpegHee pabouyee

paBneHne PK) sapaBaemor B EBC. PK HacTpoeH Ha
83% OT paBneHus cpabartbiBaHMs COPOCHOrO KnanaHa

HaCTPOEHHOro Ha 3aBofe Wu3rotoBuTene.

[vanasoH 3HaveHun yctaBku paboyero faBneHus

orpaHuyeHbl, 4Tobbl n3bexaTb OnepaunoHHbIX OWKOOK 1
noBpexneHns Kotna. Bbl MoxeTe HacTpouTb 3HaA4YeHUs B

npemenax 3amaHHOro AuanasoHa.

é NMPUMEYAHME:

Cnepyolume ycnoBusi AO/DKHbI ObiTb COGMOAEHDI,
ecnu pabouee paBneHue PK yCTaHOBNEHO HbKe

npeaBapuUTeNIbHON HaCTPOMKM:

e PerynupoBaHue pacxopa nuTaTefibHbIX

HacocoB nocriegyowvm gpoccenupoBaHnemM

6e3 perynMpoBaHusi CKOPOCTH;

e  VYBenuueHue M3HOCa KnanaHoB M3-3a bonee

BbICOKOW CKOPOCTU napa;

e  3axsar BOfbl C Napom.

YctaHoBka PK npuBoguT K cnegyrowen TOYKM
nepekno4YeHns (BCce yCTaBKU OTHOCUTENbHO AaBMEHUs
cpabaTbiBaHUs COPOCHOro KnanaHa KoTna B3AToro 3a
100%):

e OrpaHnuutens gaeneHus: yctaeBka 95% (He
N3MeHsIeTCs);

e OtknioyeHne ropenku: yctaeka 91%;

e Bknio4eHue ropenku: ycrtaBka 75%.

ToukM nepeknoyeHnss (KpoMe OorpaHuyveHust gaBreHus)
cBsA3aHbl co cpefHuMm PK paboyum gaBrneHnem u

cMeuwatoTca napannensHo ¢ PK.

MepeknoyaTenb ropenky OOMKEeH HaxoauTbCs B
nonoxexne "BKIJ1".

YctaBku nepeknoyveHnsa PK1 n PK2

Onsa cpepgHero paboyero gasneHuns PK, MOXHO
nepeknio4aTeCa MeXay OBYMS 3afaHHbIMU TOYKaMM

(PM1 n PM2). CnepyeT OoTMETUTb Cregyolme MOMEHThI:
o PK1 ocHoBHas ycTtaBka ans HopmanbHOW paboThl;

e YcrtaBka PK2 gns paboTbl Ha HWU3KOW Harpyske unm
ropsiyero pesepsa T.e. ycTaHOBKY PK2 xenartenbHo
BbIOUpaTh Ons Kotna ¢ ha3on oxugaHus paboTbl B
CeTb B MHOMOKOTMOBbIX YCTaHOBKax wunu npu paborte

KOTra C Marnow HarpyskoW, U3 4Yero crnepyeT 4To
PK2<PK1;

SHTPOPOC

Mepekniovenne ¢ PK1 Ha PK2 ocyuwectensietcs ¢
NMOMOLLbIO 3aMPOrpamMMMpPOBaHHOIO CTYNEeH4YaToro
HaKMoHa CHMXeHus (M3mMeHeHne pgaBneHus 1 6ap
Ha 120 cekyHn). 9T0 npepoTBpalaeT peskoe
OTKIIOYEHME TOPENKM OO0 nepexoja Ha HUSKYH
Harpysky u nocrnefgytouwero OTKIYEHWUS;

Mepekniovenne ¢ PK2 Ha PK1 npoucxogut cpasy.

9M50100P201010913
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OyHKUNOHUpPOBaHMe

¢ H I%@%

TeKywas ycTtaBka AaBneHus

YcTaBKa paBneHUs HU3KOW
Harpyskm (ropsiuero pesepsa)

.__4”””HmHHHHHHHHHHmHHHHHHHHHHHHHM

HapaboTka

TeKywee pasneHue B KoTtne

< (DU3NYECKUN BbIXOR

(© BbIKN, © BKJ)

7 3anpoc | cTyneHmn

( Il Hert 3anpoca, N 3anpoc)

OTobpaxkeHue obpaTHOro orcuera
BpemMeHu TanmepoB T1 un T2

3anpoc Il ctynexm
( Il Her 3anpoca, [\ 3anpoc)

®dusnyeckuit BbIXOR OTKPbITUS/

.. saKpemn apoccens (. BBIKI, °BKI)

DYHKLUMOHNPOBAHME PYHHOro pexuma yrnpapneHus

MNepekntoveHne
B py4HON
peXUM.

9M50100P301010913

Mepeknioye-

HVWe B aBTO-,..)
MaTU4eCKnI
PEXNM.
DHTPOPOC



45

lopenka BkntoueHa |
BbIK/OYEHA. CTYMNeHb. 'S
KHonka KHonka
winp APOCCENb ppoccenb
OTKP. 3AKP.
[Mepexonbl
Mepexon mexay Hactpoiika
PK1 n PK2 TOYeK T 2
C nnaeHbIM nepexnoyeHns
cHwxeHnem (1 HEBO3MOXHa.

6ap 3a 120 c.).

Mepexon mexngy
PK2 n PK1
MIHOBEHHbIN.
HacTtpoiika
TO4eK
nepeksyeHns
BO3MOXHa.

DHTPOPOC 9M50100P201010913
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Hactponka To4yek nepeknioveHus

BBEOWUTE MAPOIb

[na Bxopga BBeguTe

S napors. s

MpenoxpaHmTentHbIiA knanan 100% 10,0 6ap CGpOC Ha 3aBopacKue HaCTPOﬁK“

Orpammyenne Aasnenus 95% 9,5 6ap

PaGouas ycTaska | 8,3 6ap
| 7,6 6ap

O6nacTb BblgeneHHasi KpacHom |
9,0 6ap

NHUEN yKasbiBaeT Ha U3MEHsieMble
y a | VYKasaHO Ha wwunbge npvsopa
TOYKN FlepeK]'IIOl-leHVI;I_ e e pefotustoud. . beesSNUURURRN

| 90 @ ]

A.""‘-.,__‘KHOI'IKa crapt/cTon TpaHpa

i Y

—— —
31/05/10 31/05/10 2%
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3anncb TpeHga Ha KapTy namsitu

BcraBbTe KapTy namsitu B CriOT.
3anyctute TpaHO HaxaB KHOMKY
"cTapT" u 3ateMm HaxmuTe Ha
WKOHKY KapTbl MamsTn, TPOHO Ha4HeT
3anucbiBaTbCs Ha KapTy. Ecnm
BbIKMIOYNTb TP3HA, 3anncb Ha KapTy
NPeKpaTnTCs aBTOMAaTUYECKMU.

mmmu}

3apaHne KoathuuMeHToB
BPYUYHY!O.

Hmmm}

ABTOHacTpoiika

| AKTUBHA

BBEOUWUTE MNAPOIb

—

‘,
o N
oo |

Onsa Bxopa HacTtporiku MM,
BBEOWTE Maporb.

Hmmm}

SP — Tekywas ycraeka;
PV — Tekywas temnepartypa;

OUT - ynpaBnsiowmin BbIxon
(pacyeTHoe 3HaueHue MAN);

T 10 mcek

ML 6e3 owmbok

R — cbpoc Ha 3aBOOCKME HACTPOMKMU.

Kp — 3oHa nponopuuoHanbHOro perynupoBaHus - 3TO
ouanasoH, 3ajaHHbll okono yctaBku. OH Bblpaxkaetcs B
npoueHtax oT gvanasoHa paeneHus PK. Ecnu paenexve
KOTNa HaxoguTca B npegenax 3Toro gvanasoHa,
tyHkums PID aktmBHa. 3apgaBaembln guanas3oH ot 0
po1000, rge 1=0,1%.

3HadeHne obnactu faBneHus B KOTOpOﬁ MOXeT

pabotats MWO-perynatop pasHo 0-15 6ap (guanasoH
patyvka gaBneHus).

SHTPOPOC

30Ha NponopLMOHansHOro perynupoBaHnst yCTaHOBEHA
B 3HayeHne 10%. OTO o3Ha4vaeT, 4To AManasoH 30HbI

NpOoNoOpUMOHANbLHOIro0 perynupoBaHnsa coctaBnseT 6,8 —

9,8 6ap.

Ecnn 3HaueHue YPOBHA HaxoguTCA BHE 3O0Hb

NPOMOpPUMOHaNbLHOIO perynupoBanus, gyHkums PID He
OencrByer.

9M50100P201010913
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Q 30Ha MPOMNopLMOHAaNLHOMO PErynmpoBaHns MoxeT npesbliwate 100%. B atoM cnyyae koHTponb PID npumeHsieTcs

no Bcemy paboyemy OuanasoHy.

O6u1v|pHa9| 30Ha nponopunoHanbHOro perynuposaHusa yeennydnBaet CTabunbHOCTb CUCTEMbI, HO OHOBpPEMEHHO

yBenndmeaet konebaHus BO Bpems CcTabunbHON hasbl.

Cnuwkom y3kas 30Ha MPOMOPLMOHANbLHOrO perynupoBaHusl 3acTaBuT CUCTEMY pearvpoBaTh Tak, Kak npu
ynpasneHun B pexume BKIT-BbIKI1, n nepexognte Yepes KOHTPOMbHYIO TOYKY WM HE OOXOAWTb [0 Hee.

MoxHo YBENNYNTb 30HY NponopuUunMOHanNbHOro perynupoBaHua Unn WUHTerpanbHoOe BpeM4, YTOObI YMEHbLWUTb

nepeperynMpoBaHue 1 cTabunuaupoBaTtb CUCTEMY.

Ti — YctaHaBnMBaemoe uHTerpanbHoe Bpems - 310
KONMMYECTBO BPEMEHM (pacCyUTLIBAEMOE KOHTPOMNEPOM),
Tpebyemoe Ansi QOCTMXKEHWUS MPOLIECCOM 3afaHHOW yCTaBKu
ypoBHSA. VimelTe B Buay, YTO €ClM Bbl YCTAHOBUTE KOPOTKOE
WHTerpansHoe Bpemsi, (yHKUMs BydeT pearmposatb ObICTPO
N MOXET "MepeckounTb" Yepes ycTaBky. YCTaHOBKa
6OorbLUero 3HaYeHNs MHTErpanbHoro BpemMeHn npusenet

K 3amegneHuto peakumn. Kak npaswnio, 3HaveHve
WHTerpansHov cocTasnsiowelnt paBHO BbiGery cepsonpusoga
ropenku. 3apgaBaemMbln guanasoH ot 0 go 1000 cek.

Td — lNpon3BogHOEe BO3OENCTBME COOTBETCTBYET TEMMY U
HanpasneHuio nameHeHns B Owwnbke (Tekywee 3HauveHve
YPOBHSI MWHYC yCTaBka). 9T0 03Ha4aeT, 4To ObICTpoe
M3MEHEHME B OWWOKE BbI3bIBAET CUMbLHYIO peakuuio ot
KoHTponnepa. BospgeictBre No mpov3BogHOM “"npensuant”
3HaYeHVe TeKkyLlero AaBMeHNs B KOTME MO OTHOLIEHWIO K
yCTaBKe M COOTBETCTBEHHO PErynupyer BbIXOQHOE 3HaYeHue
KOHTponnepa, Takum 06pasom ykopaumsas BpeMsi peakumm
tyHkumn PID. 3apaBaembii granasoH or 0 go 1000 cek.

A

YacTtota onpoca Ts — 4actota pacyeta peakuum KOHTypa
MO-perynupoBaHus. Pesynbtatom Kaxgoro pacyeta
ABMAETCS HOBOE 3HAYeHWe yrpasnsiowero BbiXofa.
Mcnonb3yinTe aT0T napameTtp s onpefeneHvs HTepsanos
mMexgy obHoeneHusiMu yHkumn PID, B egmHMUax, paBHbIX
10 mcek.

TMpumep
Pabouuii guanasoH 15 6ap

PK 6ap

b

3oHa nponopLuoHanbLHOro
perynuposaHus 10%

Het Bospencteua MO T

8,3 e ,

N3meHeHUsi, KOTOpble BAUSIIOT HAa HACTPOWKY KOHTYpa, AOMKHbI BbIMONHATLCS TONbKO
YNONHOMOYEHHbIM MepcoHanoM, B COBEpPLIEHCTBE 3HAKOMbIM CO BCEMW acreKkTamu

npouecca. MpumeHeHne npouenyp aBTOHAaCTPOWKM KOHTypa OKa3biBaeT BAUsIHWE Ha MpoLiecc,
B TOM 4Yucrne Bbi3biBasi 6onbliMe U3MEHEeHUs 3Ha4YeHUs1 ynpaensilowero Bbixopaa. YTo6bl
MWHMMU3UPOBATb OMACHOCTb TPaBMUPOBaHMUSI MepcoHana Unu noBpexpeHusi o6opypoBaHus,
y6eauTech, YTO Bbl TWATENIbHO MpOaHanu3upoBaM MOCEACTBUSI NIOObLIX M3MEHEHUNA.
ABTOHacTpoka B EBC He 3ameHsieT Heo6XxoaMMOCTb 3HaHUs npouecca.

ABTOHacTpoiika

—

ABTOHacTpoiika

nnA aktveeH

I HE AKTUBHA

BuinonHsietcst ABTOHacCTpoiika

ABTOHACTPONKY MOXHO MPOU3BOAUTL
TONbKO npu paboTatoLlen

ropenke. [ns Hayana npouecca
aBTOHacCTporkn Haxmute CTAPT

Ha akpaHe. Ona NpuHyaUTENbLHON

ABToHacTpoiika ABTOHacTpoMKa

- i
BeinonHsetca ABToHacTpoiika }

9M50100P301010913

OCTaHOBKM aBTOHACTPOMKU Ha>KMuTe
CTOIN. ABTOHacTpolrka 3aKOH4YUTCS
aBTOMaTU4YeCKn C YCTaHOBKOM
HOBbIX 3HA4YeHUIN KO3OLMEHTOB
nna.

MnA aktueeH

SHTPOPOC



Ctatyc NV - perynsaTtopa

MWL 6e3 owmnbok

BbinonHsaercs ABTOHacTponka

ML aktnBeH

VM3ameHeHue ycTaBku

WHTerpanbHas HakpyTka

CBepTblBaHVe BO3AEWCTBYUS N0 MHTerpany

3HadeHne Bxoga PV Huxe 30HbI NpoanopLmMoHanbHOro perynmpoBaHus

3HaveHne Bxoga PV Bbille 30HbI TPOanopLyoHanbHOro perynmposaHuns

HecooTBeTcTBrE NapamMeTpoB aBTOHACTPOVKM. 3anycTUTe aBTOHACTPOVKY MOBTOPHO, UMW 3anuiumMTe napameTpbl BPyYHYIO

KoadhduumeHT Kp paBeH Hynto
HeBepHbIi Agnana3oH BxogHoro curHana PV
HeBepHbIi Anana3oH BbixogHoro curHana OUT

WHT! nepenonHeHe paBHoO 000 [1 He AONYCTUT AanbHENLLEro YBenuy. NHTerpanbHor HUS.

HTP. TOYKa MEHbLUE HWKHETO Npeaena no Bxogy Unv Gonblue BEpXHEro Npeaena

Owwbka aBTOHACTPOMKK, HE yaanock paccuutaTb napametpsl ML

Momexu 6onee 5% ot BxoaHoro curHana PV

[Mogknto4veHue

lWut ynpasneHuss EBC501.10

pel1 1211415161708 0 o 11pratans
RSN pp——

FOPENTKA [aruk PK pasneqns B kome

DHTPOPOC 9M50100P201010913
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YMNPABMEHVE OBYMS MOOMUTOYHbIMA HACOCAMM MO
OTKPbITUIO KITAMAHA MOOMUTKW (MAPANTESbHbLIN
PEXXVIM)

OnucaHne CTPyKTypbl U yHKUMM/ONUcaHne npolecca

[uTatenbHble HacoCkl MojarT BOOYy W3 eMKOCTU nopayu

BOObl (Oeaspartop) B KOTen. BknodeHne u BbIKMHOYEHUE A MpumeyvaHue:

HacoCOB MOAMUTKU B MapanfensHoM PexXrMe MpoucxoauTt

no curHany Ha BKIMIOYEHWE/BLIKIIOYEHME KnanaHa MOQnuTKM. Kak npaBuno, B cuctemax ¢ gBymsi

OnuH Hacoc B paboTe, BTOPON B pe3epse. nuTaTenbHbLIMU HacocaMyM M aBTOMaTU4YECKOM
nepeksnloYeHMM HacoCOB, BCacbiBalowWwme u

Mepeknto4vyeHne HaCOCOB NMPOMCXOAUT MpU: 3anopHble KpaHbl Yy 060MX HACOCOB AOMKHbI
6bITb OTKpbITLI. ECi 3TOro He cpenartb,

®*  UCTEYEHWM 3a[aHHOr0 BPEMEHU; Hacoc, Ha KOTOpbIA cucTeMa MepenpeT, He
CMOXET nofaTtb BOAY W pas3pyLlUUTCsl MOp,

°  aBapum Hacoca. AeACTBMEM KaBUTaLIUW.

MepeknioveHne ns-3a HEUCrnpaBHOCTU Hacoca MMEET

NPUOPUTET Nepen NepexogoM B pexum paboTtbl no

BPEMEHM. Ecnun 6bina BbibpaHa pabota OTAENbHOro nuUTaTesisHOro

Hacoca 1 vnu nuTaTenbHOro Hacoca 2 Ha MaHenwm,
ABapusa HacocoB 6ymeT oTobpaxarbCA Ha CEHCOPHOM aBTOMaTU4YeCKOE MePEKIOYEHNE HACOCOB BbIKIOYEHO.
naHenn EBC un 3anucana B XypHan asapui. ABTOMaTM4eckasa U py4Has paboTta BO3MOXHA BO BCEX
cny4asix.
ABTOMaTUYECKNN PEXNM
P
B aBTomMatn4eckomM pexume, nutartenibHble HacocChbl *  HeT 6MOKMPOBKM MO CYXOMY XOfy OT €MKOCTU
cpabaTbiBaloT MO curHany ynpaeneHus nuTaTenbHbIM nuTaTensHOW BOObl (Oeasparopa);

KnarnaHoM, ecnii COGMiofeHbl Criedytolme YCroBus:
e HeT GMOKMPOBKM MO MakCcUManbHOMY YPOBHIO BOAbl B
*  HeT aBapuM Hacoca (aBTomar 3alWuTbl gBuraTens, KoTre.
HEMCMpaBHOCTL MpeobpasoBarenst YacToThbl C
KOHTPOJSIEM CKOPOCTU MWTATENbHOMO Hacoca v Ap.);

9M50100P301010913 SDHTPOPOC
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Py4HOn pexnm

B pyuHOM pexume, nurtartenbHble Hacocbl paboTatT [0 MpumeyaHwue:
YCNoBWIA GMOKMPOBOK YyKa3aHHbIX B aBTOMAaTMYeCKOM Ecnu knanaH nopgnuTKu Kotna B 3aKpbiTOM
pexume. NnonoXXeHuu, pnuTenbHas pabora Hacoca B

PY4YHOM peXxume MOXET NpUBECTU K ero
MoNIOMKe M3-32 KaBUTaLMUW.

DYHKLUMOHUpPOBaHME

3apaHve ycTaBku paboyero ypoBHsi.

I'IepeKmoquwe HacoCoB B pexume
aBTOMaTUKM NpoucxoguT no BpemMeHU
Tc vin B clly4yae BbiXxoga U3 CTpos
aKTUBHOro Hacoca. Bb|60p aKTUBHOro
Hacoca 3apjaeTcsi BPy4HYI eciu
BbIK/IO4YE€HO aBTOMaTu4eckoe
nepeKmoquwe

=g, gaE

YcTtaBKka ypoBHS

Hacoc noanutkm (4epH. — BbIK/I,

senembiii — BKII) Tekywmit yposews B kotne

¢ BbiGop pexuma aBTOMaTM4YECKOro

MepeknioyeHue pexumos ABTO/PYY

L8 BE

OTKHIO'-IeHVIe ynpaBneva HacocaMM

%. & l,

nepekno4vYeHus no spemeHu Tc

o OTKNO4YeHUe pexuma
~aBTOMaTU4E€CKOro nepekn4eHus

.. Bpems nepeknioyYeHnsi HacCoCoB

DHTPOPOC 9M50100P201010913
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[TogknoyeHne

BapuvaHT 1 ¢ gByXMO3ULMOHHBIM KIlarnaHOM MOAMUTKM.

lWut ynpasneHns EBC501.10

(L[N
Mpveon knanaH _/
ropuTkA asapua
Koma
VF
Hacoc 1 nogrvmar koma Hacoc 2 nognumar kota

BapuaHt 2 ¢ mogynvpyeMbiM KrarnaHoM MogrnuTKy.

lWut ynpasneHuss EBC501.10

MpuBog knanaH
noanuTKM KotTna

Hacoc 1 nogrvmar koma Hacoc 2 nogrumayr koma

9M50100P301010913 SDHTPOPOC
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YMNPABJIEHVE OBYMA MOANMTOHYHbIMAN HACOCAMK
ONCKPETHO MO YPOBHIO BOObl B KOTJIE

OnucaHne CTPYKTypbl U (PyHKUMM/ONUCaHNe npouecca

YnpaBneHne ypoBHEM BOfbl NMpemycMaTpuBaeTCsl Yepes
OBE TOYKW MEPEKIOYEHNS, COOTBETCTBEHHO BKIIOHYEHUS

N BbIKMIOYEHUS] MUTATENBLHOrO Hacoca C MOMOLLbIO
perynupyemon ycTaBku (CpemHuin ypoBeHb Bofbl LK,
3aaHHbIn Ha 60% (CM. OBYXMO3WULMOHHOE PEerynupoBaHue
YPOBHSI BOfbl B KOTNeE).

BepxHuii ypoBeHb Boabl: LKH=LK+dLK=63% (Hacoc
BbIKJTOYEH).

HwxHui ypoeeHb Bopbl: LKL=LK-dLK=57% (Hacoc
BKITHOYEH).

MuTtaTenbHble HacOChl MOJAlOT BOdy M3 eMKOCTM nogayu
Bodbl (Oeaspatop) B koten. OguH Hacoc B paboTte, BTOPOM
B pe3epse.

MepeknioyeHne HaCOCOB NMPOUCXOAUT MpM:

°  MPOLWECTBUN 3afaHHOro0 BPEMEHU;

° aBapun Hacoca.

MepekntoyeHve K3-3a HEWUCrNpPaBHOCTU Hacoca MMeeT

ABTOMaTUYECKNN PEXNM

B aBTOMaTU4eCcKOM pexume, nuTaTenbHble HacoChl
BKJTIOYAIOTCS, eCnii COBMIOAEHbI Creaytolme YCoBUS:

e HeT aBapuu Hacoca (aBTomMar saWuTbl ABuraTens,

HEeucnpaBHOCTb NMpeobpasoBaTtenst 4acToThbl C
KOHTPOMEM CKOPOCTU MUTATENLHOTO Hacocay;

Py4HON pexum

NPVOPUTET Mepepn NepexofoM B PexuM padoTsl Mo
BPEMEHM.

ABapusa HacocoB 6ygeT oTobpaxatbCA Ha CEHCOPHOM
naHenn EBC un 3anucana B XypHan asapuii.

ﬁ MpumevaHue:

Kak npaBuno, B cuctemax ¢ ABymsl
nuTaTefibHbLIMU HacocaMu U aBTOMaTUYEeCKOM
nepeknioYeHn HacocoB, BcacbiBaloLWMe U
3anopHble KpaHbl Yy 060MX HACOCOB AOMKHbI
6bITb OTKPbLITLI. ECM @TOro He cpenarb,
Hacoc, Ha KOTOpbI cucTeMa neperper He
CMOXET MnopaTb BOAYy U paspyLliMTcs nog
OeUCTBUEeM KaBUTaLUW.

Ecnn BbibpaHa paboTta OTAenbHOro nutatefisHoro Hacoca 1
Wy NUTaTENbLHOrO Hacoca 2 Ha MaHenu, aBToMaTuyeckoe
nepekxroYeHne HaCcoCOB BbIKIIOYEHO. ABTOMAaTnyeckas u
py4Has paboTa BO3MOXHA BO BCEX Crydasix.

e HeT GNOKMPOBKM MO CyXOMY Xofy OT €MKOCTU
nuTaTenbHOM Bofbl (Oeaspartopa);

° HeT GMOKMPOBKK MO MaKkcumManbHOMY YPOBHIO BOAbI B
KoTIne.

B py4HOM pexume, nuTaTenbHble Hacochl paboTaloT [0 YCHNOBUM GNOKMPOBOK YKasaHHbIX B aBTOMATUHECKOM PEeXuMe.

SHTPOPOC
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DYHKLUMOHUpPOBaHME

3apaHve ycTaBku paboyero ypoBHsi.

RIS

YcTaBka ypoBHsl

Hacoc nopgnutku (4epH. — BbIKI/I,
3eneHbii — BKJ)

MepexnioyeHne pexumos ABTO/PYY

OTkno4veHne ynpaeneHnsa Hacocamu

g e ,

[NogkntovyeHune

linT ynpasneHus EBC501.10

Tc 1440 mun.

MepekntoveHne HacocoB B
aBTOMAaTU4ECKOM pPEeXnUMe MpomucxoauT
no BpemeHn Tc wim B criyyae Bbixopa
U3 CTPOsi aKTMBHOro Hacoca. Ecnu
pPeXVM aBTOMAaTUHECKOro NMepeKsItoHeHus!
OTKIIIOYEH BbIGOP aKTMBHOrO Hacoca
MOXHO 3aiaTb BPYUHYIO.

J—— } % re

Texywmit yposeHs B KOTNE

* Bbi6op pexuma aBToOMaTU4ecKoro
nepekIoYeHus Mo BpemeHu Tc

* OTKNIOYEHNe pexuma
ABTOMATU4ECKOTO NepeksiioveHns

Bpems nepexnioueHus Hacocos

3oHp ypoBHsi NRGT
26-1 (Gestra)

L3,
G
-

i

Hacoc 1 nogrvmayr koma

LK

9M50100P301010913

Hacoc 2 nopnum kota

SHTPOPOC



WHcTpykumsa no akcnnyataumn EBC501 | 9532 YacTtoTHoe ynpaBneHwe nognmMTodHbIMU Hacocamu | 55

HYACTOTHOE YTIPABIIEHWE OBYMA NOAOMUATOYHBIMA

HACOCAMUA

OnucaHne CTPYKTypbl U (PyHKUMM/ONUCaHNe npouecca

YnpaBneHue ypoBHEM BOfbl NpegycmaTpuBaeTcst
perynupoBaHueM pacxopga nuTaTenbHOro Hacoca C
NMOMOLIbIO PEryNNUPYeMON YCTaBKWU (CPEQHWUA YPOBEHb
Bogbl LK, 3apaHHbIn Ha 60%).

MuTaTenbHble Hacockl MojalT BOdy M3 eMKOCTM mopayu
BOAbl (measpatop) B koTen. OguH Hacoc B paboTe,
BTOpPON B pe3epBe.

MepeknioyeHne HaCOCOB MPOMUCXOAUT MpuU:

°  MPOWECTBUM 3a[aHHOIO BPEMEHU;

e  aBapuu Hacoca.

MepeknioyeHne M3-3a HEWCMPABHOCTM Hacoca MMeeT
NPUoOpUTET nepen NepexonoM B pexum paboTbl no

BpPEMEHMN.

ABapwus HacocoB byneT oTobpaxkaTbCs Ha CEHCOPHOW
naHenn EBC w 3anucaHa B XypHan aBapuil.

ABTOMAaTUYECKNN PEXNM

B aBTOMaTU4YecKOM pexume, nuTaTeflbHble HacoChl
BKIIOHAIOTCS, €CNIU COONIOAEHbI Criefytowne yCroBust:

e HeT aBapuu Hacoca (aBTomMar sauWWTbl ABuraTens,

HeMcnpaBHOCTbL NMpeobpasoBarens YacToThbl C
KOHTPOMIEM CKOPOCTU MUTaTENbHOrO Hacoca U ap.);

SHTPOPOC

f MpumeyaHue:

Kak npaBuno, B cuctemax c

ABYMSI nMuUTaTeNibHbIMU Hacocamu u
aBTOMaTU4YECKOM MNepeKoveHun
HacoCOB, BcacblBalolMe U 3arnopHbie
KpaHbl Yy 060MX HAcOCOB AOMKHbI ObITh
OTKpbITbl. ECin 3aTOro He cpenatb, Hacoc,
Ha KOTOpPbIA cuUcTEMa nepenpgeT He
CMOXeT nofaTtb BOAy M pas3pyluuTcs nop
AeCTBUEeM KaBuUTaLUWU.

Ecnun 6bina BbibpaHa paboTta OTAENbHOro NMUTaTenbHOro
Hacoca 1 nnu nuTaTenbHOro Hacoca 2 Ha NaHenw,
aBTOMaTN4ecKoe MepekniovYeHNe HACOCOB BLIKITOHEHO.
ABTOMartunyeckas un pydHas pabota BO3MOXHa BO BCeX
cnyyasx.

*  HeT GNOKMPOBKM MO CyXOMY Xofy OT €MKOCT
nuTaTenbHOW Bofbl (Oeaspartopa);

° HeT GMOKMPOBKK MO MakcuManbHOMY YPOBHIO BOAbI B
KoTne.

9M50100P201010913
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PydHON pexum

B py4HOM pexume, nutatenbHble Hacockl paboTatoT OO YCHNOBUM GNOKMPOBOK YKasaHHbIX B aBTOMATUHECKOM PeXume.

PYHKUMOHUpPOBaHME

3apaHve ycTaBku paboyero ypoBHs

H e

Hacoc nopnutku (4epH. — BbIKJI,
3eneHbii — BKI1)

iE B

N3meHeHue 3HaYeHusl YNpaBnsitoLLEro
BbIXxoAa Bbl6GpaHHOro Hacoca B
PY4YHOM pexume

PR

Bonbiue MeHslue

9M50100P301010913

MepekntoyeHne HacocoB B
aBTOMaTM4YeCKOM PeXume MPOUCXOAUT
rno BpemMeHun Tc wim B criyyae Bbixoaa
U3 CTPOsi aKTMBHOro Hacoca. Ecnm
pPeXVM aBTOMAaTYECKOro MepeKsItoUeHus!
OTKIIIOYEH BbIOOP aKTMBHOrO Hacoca
MOXHO 33paTb BPYUHYO.

YcTaBka ypoBHS .

Tekywmit yposeHb B KoTne

* Bbibop pexuma aBTOMaTMyeckoro
nepeksoyeHus no BpemeHu Tc

o OTKNIOYEeHne pexuma

aBTOMaTVI‘-IeCKOFO nepeKmoquml

Bpems nepeknioyeHUsi HaCOCOB

.. OTKIKOYEHWe YNPaBneHns Hacocamm

SHTPOPOC
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Hactponka [MA[-perynatopa

BBEOWUTE NAPOJb

i fna Bxopa Hactpoitku ML, S
BBEOUTE Maporb.

SP — Tekywas ycraeka,

PV — Tekywas temnepartypa,

3apaHne Koah(hULIMEHTOB BPYUHYIO.

OUT - ynpaBnsiowmin Bbixoq
(pacyeTHoe 3HaueHue MN),

R — cbpoc Ha 3aBOACKME HACTPOMKM.

ABTOHacTpoika
I MW aktueeH
l HE AKTUBHA

Kp — 3oHa nponopuvMoHanbHOro perynupoBaHus — 310 3o0Ha NponopumMoHanbLHOro perynMpoBaHvs ycTaHoBMeHa

gmanasoH, 3agaHHbin okono yctaBku. OH BblpaxaeTcs B 3HayeHne 10%. 970 03Havaer, 4TO AManas3oH 30Hbl

B MnpoueHTax OT AvanasoHa ypoBHs LK. Ecnu yposeHb NPOMopLUMOHanbHOro perynuposaHns coctaenset 50-70%.

KOTna Haxopgutcs B npepenax 3Toro guanasoHa,

tdyHkums PID aktmBHa. 3apaBaemblin guanas3oH ot 0 Ecnn 3HauyeHne ypoBHSA HaxopuTcs BHE 30HbI

po1000, roe 1=0,1%. NPOMopLUMoHanLHOro perynuposaHus, gyHkuma PID He
Oencreyer.

3HayeHne obnacTn ypoBHS B KOTOPOW MOXeT paboTtaTtb
MA-perynatop paseH 0-100%.

Q 30Ha NPOMopLUMOHaNbLHOrO PerynupoBaHus Moxet npeBbiwats 100%. B atom cnyyae koHTponb PID npumeHsietcs
no Bcemy paboyemy AvanasoHy.

O6LIJI/1pHaﬂ 30Ha nponopunoHanbHOro perynuposaHua yeennynBaeT CTabunbHOCTb CUCTEMbI, HO ogHOBpPEeMEHHO
yBenndmeaet KonebaHuns BO BpemMsa cTabunbLHON thasbl.

Cnuwkom y3kas 30Ha MPOMOPLMOHANLHOrO PerynupoBaHusl 3acTaBuT CUCTEMY pearvpoBath Tak, Kak npu
ynpasneHun B pexume BKIT-BbIKI1, n nepexoguntb Yepes KOHTPOSbHYKO TOYKY WM HEe OOXOAWTb [0 Hee.

MOXHO YBENnu4MTL 30HY MPOMOPLMOHANBHOMO PErynmpoBaHust WU UHTErpanbHoe BpeMmsi, YTOObl YMEHbLIUTh
nepeperynMpoBaHue 1 cTabunuanpoBaTtb CUCTEMY.
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58 | NHcTpykums no akcnnyataumm EBC501 | N9532 YactoTHoe ynpasrneHue nopnuToYHbIMU Hacocamm

Ti — YcraHaBnMBaemoe uHTerpanbHoe Bpemsi — 3TO
KONM4YECTBO BPEMEHW (PaccHUTLIBAEMOE KOHTPOMIEPOM),
Tpebyemoe Ans OOCTVXKEHWUS MPOLECCOM 3afjaHHOM
YCTaBKN YPOBHSA. YCTAHOBUTE KOPOTKOE WHTErpanbHoe
BpeMmsi, yHKUMst BymeT pearmpoBaTb ObICTPO Y MOXET
"nepeckounTs” Yepes ycTaBKy. YCTaHOBKa 6GOMbLIEro
3HAYeHNs MHTErparibHOro BPEMEHU MPUBERET K
3amemneHHon peakuun. Kak npasuio, 3HayeHue
WHTErpanbHON COCTaBNSAIOWEN paBHa BPEMEHU U3MEHEHUs
YacToTbl Hacoca ¢ 20 go 50 Iy, 3apaBaembli OManas3oH OT
0 po 1000 c.

Td - lNponssogHOe BO3AEWCTBME COOTBETCTBYET TEMMy W
HanpasneHuio nameHeHns B Owwnbke (Tekywee 3HaveHve
YPOBHSI MWHYC yCTaBka). 9T0 03Ha4aeT, 4To ObICTpoe
M3MEHEHME B OWWOKE BbI3bIBAET CUMbHYIO peakuuio ot
KOHTponnepa. BospgeictBre no npov3BogHOM “"npensuant”
3HaYeHNe TeKyLero YpOoBHS B KOTNE MO OTHOWEHMIO K
yCTaBKe M COOTBETCTBEHHO PErynupyet BbIXOQHOE 3HaYeHue
KOHTponnepa, Takum 06pas3om ykopaumsasi BpeMsi peakumm
thyHkumn PID. 3apaBaembii guanas3oH or 0 go 1000 cek

YacTtoTta onpoca Ts — yactora pacyeta peakumm KOHTypa
MO-perynupoBaHus. PesynbtatomM Kaxxgoro pacyera
SABNSETCSH HOBOE 3HAaYeHVe Ynpaensiowero Bbixoda.
Vicrionb3yinTe 9TOT mapameTp Ons onpedeneHus MHTepsanos
Mexgy obHoBneHusiMu yHkummn PID, B egnHuMuUax, paBHbIX
10 mcexk.

TMpumep
Pa6ouuii guanasoH (100%)

LK % 30Ha nNponopLUMoHaNbLHOro

perynuposaHus 10%

Het Bo3pencteua MO

60 ,

A N3mMeHeHUsi, KOTOpble BAMUSIIOT Ha HAaCTPOWKY KOHTypa, AOJKHbI BbIMONHATLCS TONbKO
YNOIHOMOY€EHHbIM MEePCOHanoM, B COBEPLUEHCTBE 3HAKOMbIM CO BCEMMW acreKTamu
npouecca. MpumMmeHeHne npouenyp aBTOHAaCTPOWKM KOHTypa OKa3biBaeT BAUsSIHWE Ha MpoLliecc,
B TOM 4ucrne Bbi3biBasi 6GonbLIMe U3MEHEeHUsI 3Ha4YeHUs1 ynpaensiowero Bbixopaa. YTo6bl
MWHMMU3UPOBATb OMACHOCTb TPaBMUPOBaHUSI MepcoHana Unu noBpexpeHusi o6opypoBaHus,
y6eauTech, YTO Bbl TWATENIbHO MpOaHanu3upoBaNiv MOCEeACTBUSI NIOObIX M3MEHEHUNA.
ABTOHacTpoka B EBC He 3ameHsieT Heo6xoAMMOCTb 3HaHUs npouecca.

ABTOHacTponka

N aktmeeH

- e
BeinonHsetca ABToHacTpolika }

9M50100P301010913

BrinonHsetcs ABTOHacTpoiika

ABTOHACTPOWKYy MOXHO NMPOM3BOANTbL
TONbKO Npu paboTarlem

koTne. Ona Havana npouecca
aBTOHacTporkn Haxmute CTAPT

Ha akpaHe. [ns MPUHYOUTENbLHON
OCTaHOBKM aBTOHACTPOMKU Ha>KMuTe
CTOIrN.

MnA aktueeH

SHTPOPOC



Cratyc MNWLO - perynaTtopa

MW 6e3 owmbok

BbinonHsercs ABTOHacTponka

MWL akTuBeH

M3meHeHue ycTaBkn

WHTerpanbHas HakpyTka

CBepTbiBaHWe BO3AENCTBUS MO MHTerpany

3HadeHne Bxoga PV Huxke 30HbI NpoanopLmMoHanbHOro perynmpoBaHns

3HaveHne Bxoga PV Bbille 30HbI MPOaNOpPLMOHANbLHOIO PerynmpoBaHnst

HecooTBeTCTBME NapamMeTpOB aBTOHACTPOWKM. 3anycTTe aBTOHACTPOWKY NMOBTOPHO, UMK 3anuLuMTe NapameTpbl BpyUHYtO

KoadhduumeHT Kp paBeH Hynto
HeBepHbIi Agnana3oH BxogHoro curHana PV
HeBepHbI AnanasoH BbixogHoro curHana OUT

WHTerp. nepenonHeHe paBHoO 000. MNA He gonycTUT AanbHENLWero yBenuy. UHTer] bHi 3Ha4YeHus.

OHTP. TOYKa MeHbLLIE HVPKHETO Npeaena no Bxody Unu Gonblue BepxHero npeaena
Owwbka aBTOHACTPONKK, He yaanock paccuutaTtb napametpsl ML
Momexu 6onee 5% oT BxogHoro curHana PV

[Togknto4veHne

LinT ynpasneHus EBC501.10

3oHp ypoBHsi NRGT
26-1 (Gestra)

Hacoc 1 nogrvmayr koma Hacoc 2 nogrvmayr koma
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60 | WHetpykums no akcnnyaraumm EBC501 | 9540 Maposoii napo3anopHbi KnanaH ¢ (hyHKLMEN VHTErpanbHOM 3almTbl

KOTNOBOW MAPO3AMOPHBLIN KNAMNAH C ®YHKUMEW

MHTEMPANIbHOW 3ALLNTDI

OnucaHne CTPYKTypbl U yHKUMM/ONUcaHne npoLecca

MapoBoi 3anopHbI KnanaH OTAensieT naporeHeparop
oT obuer napoBon ceTu. MapoBoOi 3anopHbIA KnanaH
MOXeT paboTaTb B aBTOMATUHECKOM U PYYHOM PEXMUM.

DYHKLUMS MHTErpanbHOW 3awWwmTbl KOTNa OTKpbIBAET
3amnopHbIii KrnanaH Nullb HACTOMbKO, HACKOMbKO
BO3MOXHO HE [OMYCTUTb M3OLITOYHOW MOLHOCTU KOTNa.
970 NpemoTBpPaTUT PEe3KWin cnap OaBneHust B KoTne

N BbI3bIBAET XOPOLUEE COOTHOLIEHME KOTIOBOW BOdbI
Bnapawuwer B TpybonpoBogHyl CeTb C napom. 970
OTHOCWTCSl, B YacTHOCTMW, KOraa OaBfieHue napa B CeTu
HaxoguTcsi B COPOLIEHHOM COCTOSIHUW.

BoamoXxHble nocnepcTBusi yBlieyeHusi Boabl npu
OTKNIO4YEeHUU MHTerpaanoﬁ 3aWuTbl KoTna:

ABTOMATUYECKNN PEXUM

B aBTOMatMyeckoM pexvme napo3aropHbli KnanaH
paboTaeT Mo curHany KackagHoro perynsitopa npu
YCNOBWM, YTO KOTEN WUCTpaBeH U Habpan Hy)XXHoe OaBneHue.
MaposanopHbIil KnanaH OTKpbIBAETCA M 3aKpblBaeTcs Mo
3afjaHHbIM MHTEpBanam 1 BENUMYUHE MMNyrbca ¢ 3afaHHoW
3afepXKo Ha cpabaTbiBaHue.

B aBTOMaTU4eCcKOM pexume (yHKUUSI UHTEerpanbHoi
3alMTLl KOTNa aKTUBHA.

[OaBneHne B KOTNE MCMONb3yeTCsl B Ka4ecTBe NepeMeHHOM
ans paboTbl (YHKUMU UHTErpanbHol 3almThl KoTra.

MapoBol 3amnopHbI KnanaH HaxoguTCs Mop KOHTPONEM
naBneHns 3almTbl kotna. [dasneHne 3awutsl kotna PKM

Py4dHON pexum

B py4HOM pexume napoBoK 3amnopHbIi KranaH MOXeT
6bITb OTKPBIT U 3aKPbLIT UM OCTAHOBMEH B MPOMEXYTOYHOM

9M50100P301010913

*  KOPPO3Usi, OTIOXEHME CONMeil U KoHaeHcata B CeTu;
*  MpoTeyka KrnanaHoB WU3-3a OTNIOXEHUSI COmneit;
*  ruppoyAapbl;

e (Goiinep BbIKMIOYaETCA K3-3a HEXBaTKW BOAbl,
nuTaTenbHble Hacockl Gonblie He MOryT JOCTaBUTb
JOCTaTOYHOE KONMU4YecTBO BOfbl.

Ona Toro 4t06bLI N36eXxaTb BO3OEUCTBUS BOMbI,
HEeO6XOOMMO YCTaHOBUTb KOHOEHCATOOTBOAYMKM Nepen
Ka)kabiM NMapo3arnopHbIM KnanaHoM, €Cnu HakornieHne
BOAbl OO Mapo3arnopHOro KnanaHa BO3MOXHO.

CKnagblBaeTcs U3 pasHuubl paboyen yctaBkm PK1 n
HKHero ructepeauca dPK 3apaBaeMbli onepaTtopom ¢
naHemn (PKM=PK1-dPK). Ecnn paboyas yctaeka PKi
namenuntcsi, To PKM nameHeHnst COOTBETCTBEHHO.

Ecnn TpebyeTcs CnvwkoM MHOro rnapa, B pesynsrate 4ero
najaeT faeneHne B KOTNe OO YCTaBKM AAaBMEHNs 3aluThbl
kotna PKM, npoucxoguT mMedneHHoe 3akpbiThe napoBoro
3anopHoro knanaHa. Ecnv gaeneHne B kotne crano 6onblue
PMK, notomy 4TO cokpatuncs obbem noTpebneHus napa,
TO MapOBOW 3amnoOpHbIA KnanaH OTKpbIBaeTCsi cHoBa. B
cny4vae XONMOQHOro 3arfycka, NMapoBON 3aropHbIN KnanaH

He OTKPOETCS Moka AaBreHue B KOTNe He CTaHeT 6onblue
naBneHns 3awmtbl kotna PKM.

nomnoXeHnn. OYHKUMS MHTErpanbHOWM 3awnTbl KoTna B
Py4HOM pexume GroKupyeTcs.

SHTPOPOC
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DOYHKLUMOHUpPOBaHME

YnpaBenenHue knanaHom B PYYHOM
pexume

MeXay YCTaBKOW pabouero paBneHusi
M faBneHueM 3alMTbl KoTna

ﬁ‘ A@ % @ » dPK — HWXHUIA rucTepesuc, pasHuua

......................................... OGpaTHbI OTCUET BPeMEeHU 3afepX-

* 3anpoc kota * Her
AKTUBEH, koten 3anpoca
MaCCOBbIﬁ pacxopa _napa (OI'ILI.VISl) MOMKIMO4EH K KoTna, Koten
cet OTKIIO4eH OT
cemm

MepekntoyeHne pexMmoB paboTbl
napo3saropHoro knanaHa ABTO/PYY

- ‘ —_—|GE | 3 . “““““ 3 6o
“““““ 4" > N = Eis = -
ﬂ OTKnoueHue napo3arnopHOro KnanaHa

HacTpoiika naposanopHoro knanaHa

Bennuuna umnynsca ti, cex 1
WHTepsan ts, cek 3
BBEOWUTE NAPOJIb
3apiepxKa Ha oTKpbITUE ’to,Tﬁ
3apepxKa Ha 3aKpbiTve mﬁ
ON |

Ti | Ts

Hmmm} mmmu}

OFF |

BenuumHon mvmnyneca u
WHTEpBAarioM 3apaeTcsi Bpems
OTKP/3AKP knanaHa. 3apepxka
Ha OTKpbITUE U 3aKpbiTue
No3BoONsieT NpoLenypy BKMOYEHUS
UNWN OTKIIOYEHUS KOoTna OT obuiei
napoBor cetu 6onee nnaBHO.
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62 | VHctpykuma no akcrnyataumm EBC501 | 3540 lMapoBoi napo3anopHbid kranaH ¢ (hyHKUMEN VHTEMPaITbHON 3aluuThl

TpeHO maccoBoro pacxopga napa kotna Mp

KoHTponb MaccoBoro pacxopa mnapa KoTna BO3MOXEH Mpu Hanuyuu pacxojomepa mnapa KoTna U gaTyuka Temnepartypsbl
napa Ha BbIXOfe W3 KOTna MOAKOHYEHHbIX cormacHo cxeme kK EBC.

.,..--.‘_._..KHOHKa cTapTt/cTon TpeHpa

WNHpukaTtop Hanuuus B Crnote KapTbl

] % .‘.:'"»-.__.I."INE!MSITVI ) ) ) -
\ ‘L% 1o MHﬂMKaTOp paGOTbl TpeHpa

A‘.""‘-,_._.VlHJ.'I,VIKaTop paboTbl TpeHpa

KHonka BKIOUEHUsi NPOKPYTKU

3anncb TpeHga Ha KapTy namsaTu

BcraBkTe KapTy namsitu B CrOT.
3anycTuTte TpeHn HaxaB KHOMKY
CTapT U 3aTeM HaXMWUTE Ha WKOHKY
KapTbl NamsiTi, TPeHn HayHeT
3anucbiBatbes Ha kapty. Ecnm
BbIKMIOYNTL TPEHA, 3anucb Ha KapTy
NpeKpaTuTCsi aBTOMATUHECKMU.

= =

02/09/10
4:02:55

31/05/10
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[TogkntoyveHune

SHTPOPOC

Wut EBC501.10

1 13okg
s

V]AN[L]
Mpusopn
napo3anopHoro
KnanaHa kotna

9M50100P201010913



64 | NHctpykumsa no akcnnyataumn EBC501 | NS550 YnpaeneHne TemnepaTypoil yxOOsiumx rasos

YMPABJIEHME TEMMEPATYPOW YXOOALWMX FA30B

OnucaHne CTPyKTypbl U yHKUMM/ONUCaHWe npoLecca

PerynupoBaHue TemnepaTypbl AbIMOBbIX ra3oB Mo
3apgaHHon yctaBke B EBC B cnyvae npumeHeHus
KnamaHa sKoHOMaisepa wunu npuMeHeHust 3-x XO[oBOro

-_———_——_ - - - - — =

SkoHomarizep

BapuaHT 1.

ABTOMATNYECKNN PEXNM

Onsa Toro 4tobbl M3bexatb onepaumoOHHbIX OWNGOK
N NoBpeXAeHns TennooOMeHHNKA ObIMOBbIX ra3oB,
napamMmeTpbl AN CpepHen TemnepaTtypbl ObIMOBbLIX ra3oB

PyuyHon pexum

Perynupytolwumin knanaH, B cny4ae ynpasfieHUsi CO
CTOPOHbI AbIMOBLIX a30B, UMM 3-MO3ULIMOHHLIA KnanaH
B Cry4ae ynpaBneHusi CO CTOPOHbI BOfAbl, MOXET ObiTb

9M50100P301010913

KnanaHa co CTOPOHbl MOOBOAMMOW BOObl B 3KOHOMaWm3ep.
TemnepaTypa gbiMoBbIX ra3oB (TG) 3agaHHas Ha 3aBope
130°C.

ﬁ_/\
E— — " K3 KoTna
V\ M

SkoHomarizep

BapwnaHt 2.

B ObiMoxofe Obinu orpaHu4YeHbl Ha 3aBope. [duanasoH
BBOOMMOW yCTaBku orpaHuyeH B npepenax 115...300 °C.

OTKPbIT, 3aKPbIT UM OCTaHOBMEH B MPOMEXYTOHHOM
nonoxeHun. PerynupoBaHue TemnepaTypbl ObIMOBbIX
rasoB He paboTaeT B PYyHHOM pexume.

SHTPOPOC
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®OYHKUNOHUpPOBaHNe

LS LA

Tekywas TemnepaTypa OTXORSLUMX
rasoe

MepekntoueHne pexmumoB paboTbl
npuBoga ABTO/PYY

& N B

Hactpounka T[LO-perynaTtopa

SHTPOPOC

BBEOWUTE MNAPOIb

—

—
e
i

10 mcek

OTKnloueHue perynupoBaHus
Temneparypbl OTXOASILLMX ra3oB

Pexumbl pabotbl knaraHa 6yayT
OTOOPaXKEHbI HAa MAaBHOM MEHIO

Ynpaenexue knanaHom 8 PYYHOM

(=

¥

Onsa Bxopa Hactporiku MM,
BBEOWTE Maporb.

Hmmm}

SP — Tekywas ycraBeka,
PV — Tekywas temnepartypa,

OUT - ynpaBnsiowmin BbIxon
(pacyeTHoe 3HaueHue ML),

R — cbpoc Ha 3aBOACKME HACTPOMKMU.

9M50100P201010913



66 | VHcTpykumsa no akcnnyataumm EBC501 | N3550 YnpaBneHne temnepartypoil yxogsilumx ra3os

Q 30Ha MpOMopUMOHANLHOMO PerynmpoBaHns MoxeT npesbiwate 100%. B aToM cnyyae koHTponb PID npumeHsieTcs

no Bcemy paboyemy AOuanasoHy.

O6u.||/1pHa9| 30Ha nponopunoHanbHOro perynupoBaHna yBenunyvnBaet CTabunbHOCTb CUCTEMbI, HO ofHOBpPEeMeEHHO

yBennymeaet KonebaHus BO Bpewms cTabunbHoOn thasbl.

Cnuwkom y3kas 30Ha MPOMOPLMOHANbLHOrO PErynupoBaHusl 3acTaBuT CUCTEMY pearvpoBath Tak, Kak npu
ynpaeneHun B pexume BKIT-BbIKI1, n nepexogunte Yepes KOHTPOMbHYIO TOYKY WM HE JOXOAWUTbL OO Hee.

Mo>xHo YBENMNYNTL 30HY NPONOpUMOHANbLHOro perynupoBaHna U UHTeErpanbHOEe BpeM4, YTOObI YMEHbLLWUTb

nepeperynMpoBaHue 1 cTabunuanpoBaTtb CUCTEMY.

Kp — 3oHa nponopunoHansHOro perynupoBaHust - aT1o
OManasoH, 3afaHHbIi okono yctaBku. OH Bbipaxaercs

B MpoLeHTax OT auanasoHa Temnepatypbl gatdvka TG.
Ecnu TemnepaTypa KoTna HaxoguTcsl B npegenax aTtoro
omanasoHa, ¢yHkums PID aktuBHa. 3apaBaemblil guanasoH
or 0 po1000, rge 1=0,1%.

3HaveHne obnactn TemnepaTtyp B KOTOPOWA MOXET
pa6otate MUO-perynsitop paseH 0°-250°C (ouanasoH
M3MepeHusl gatyvka), NonHbIi guanas3oH paeeH 250°C.

30Ha MponopuUMoHansHOro perynupoBaHns yCTaHOBINEHA
B 3HayeHne 10%. STo o3Ha4vaeT, YTO AManas’oH 30HbI
nponopunoHansHoro perynuposaHus cocrasnser 105°-
155°C.

Ecnu Temnepartypa Haxogutcsi BHE 30HbI
NPOMOPLIMOHANLHOIO perynuposanus, qyHkumsa PID He
peuncTeyerT.

Ti — VHTerpansHoe Bpemsi - 9T0 KOMMYECTBO BPEMEHMU
(paccuutbiBaeMOe KOHTpoOnepom), Tpebyemoe ans
AOCTUXEHWUSI MPOLIECCOM 3afaHHON yCTaBku TemnepaTypsbl.
Ecnu Bbl ycTaHOBUTE KOPOTKOE WHTErpanbHoe Bpems,
hyHkUMs ByneT pearmpoBaTb ObICTPO U MOXET
"nepecko4mnTb" Yepes ycrtaBky. YcTaHoBKa 6onbluero
3Ha4YeHUs VMHTerpanbHOro BpeMeHu MnpuBefeT K

6onee MeffieHHOM peakumn. Kak npasuno, 3HayeHue
WHTerpanbHon cocTasnsiolen pasHa Bblbery npusopa
UCMOMNHUTENbLHOrO opraHa. 3apjaBaeMbli Ananas3oH ot 0 go
1000 cek.

A

Td — lNponsBogHOEe BO3AENCTBME COOTBETCTBYET TEMMY U
HanpasneHuio nameHeHns B Owwnbke (Tekywee 3HajveHve
TeMM. MUHYC ycTaeka). 9T0 o3Ha4aeT, 4To ObICTpoe
M3MEHEHME B OWWOKE BbI3bIBAET CUMbHYIO peakumio ot
KoHTponnepa. Bosgeicterve no npou3BogHOW “"npensuount”
3Ha4YeHVe TekyLen Temnepartypbl B KOTE MO OTHOLIEHUIO K
yCTaBKe M COOTBETCTBEHHO PErynupyeTt BbIXOQHOE 3HaYeHve
KOHTponnepa, Takum 06pas3om ykopadusas BpemMsi peakuum
tyHkumm PID. 3apaBaembii granasoH or 0 go 1000 cek.

YacrtoTta onpoca Ts — yacTtota pacdeta peakumm KOHTypa
M O-perynupoBaHust. Pe3ynstatoM Kaxgoro pacyera
ABMSETCS HOBOE 3HAYeHWe YrpaBnsiowero BbIxoda.
Vcnonb3ynte aTOT napameTp ans onpefeneHns UHTepBarnos
mMexgy obHoBneHusMu yHkumm PID, B eguHuuax, paBHbIX
10 mcek.

TMpumep
Pa6ouunit puanasoH (100%)
°C 30Ha nponopLUMoHanbHOro
‘ perynupoBaHus 10%=25°C

100%

250°C

N3mMeHeHuns1, KoTopble BIUSIIOT Ha HaCTpOﬁKy KOHTYpa, AOJIXHbI BbINOJIHATLCS TOJIbKO
YNOJIHOMO4Y€eHHbIM NnepcoHasioM, B COBEepLUeHCTBe 3HAKOMbIM CO BCeMU acneKktamMu

npouecca. NMpuMeHeHne npoueayp aBTOHAaCTPOWKM KOHTypa OKa3blBaeT BMsIHME Ha mpouecc,
B TOM u4ucne Bbi3biBasi Gonbline M3MEeHEeHUsi 3Ha4eHUsi ynpaensioluero Boixoga. Yto6bl
MWHMMU3UPOBATb OMAaCHOCTb TPaBMUPOBaHUSI MepcoHana WM NnoBpexpeHuss o6opyaoBaHus,
y6eautecb, YTO Bbl TLATENbHO NMpPOAHANM3UPOBaNU MOCNEACTBUSl NOGbIX U3MEHEeHUM.
ABTOHacTpoiika B EBC He 3ameHsieT Heo6xoaMMOCTb 3HaHUSI npouecca.

9M50100P301010913
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ABTOHaCTPOWKYy MOXHO NPON3BOANTbL
ML aktueeH - BbinonHsietcst ABTOHACTpoiika TONbKO |'|le paGOTaIOLU,eVl

ropenke. [na Hayana npouecca
aBTOHacTporkn Haxmute CTAPT

Ha akpaHe. [ns MPUHYOUTENbLHON
OCTaHOBKM aBTOHACTPOMKU Ha>KMuTe

M0 akTuBeH CTOI—I

HacTporika

- o
BbinonHsietcs ABToHacTponka }

o |
[ oy |

Cratyc N0 - perynatopa

MM 6e3 owmbok

BbinonHsaerca ABToHacTponka

ML aktnBeH

M3meHeHve ycTaBku

WMHTerpanbHas HakpyTka

CBepTbiBaHMe BO3OEVCTBMSA NO MHTerpany

3HaveHne Bxoga PV Huxke 30HbI MpoanopLMOHanbHOrO perynmpoBaHns
3HaveHne Bxofa PV Bbillie 30HbI MPOANOPLMOHANLHOTO PerynmpoBaHust

HecooTBeTcTBIE NapameTpoB aBTOHACTPOWKU. 3anyCcTUTe aBTOHACTPOIKY MOBTOPHO, UMW 3anuLInTe napaMeTpbl BPYYHYO

KoadbcpnumeHT Kp paBeH Hynio
HeBepHbIn AnanasoH BxogHoro curHana PV
HeBepHbiln AnanasoH BbixogHoro curdana OUT

WHTerp. nepenonHeHue pasHo 10000 T fanbHEeWLwero yBenuy. MHTErpanbHOro 3HaveHusl.

KOHTpP. TOYKa MEHbLLE HUXHE pegena no Bxogy wnu 6onblle BEpXHero n ena

OLwwnbka aBTOHACTPOWKM, He yAanock paccymtate napamerpsl M

Nomexu 6onee 5% ot BxogHoro curHana PV

[Mogknto4veHue

BapwnaHTt 1. BapunaHT 2.

LnuT ynpaBneHuns EBC501.10

118falee

Lint ynpasneHus EBC501.10

1 {3fale

V]AN[L]
MpuBopn
TPEXXO[OBOro

V]A[N[L]
MpuBopg KnanaHa
9KOHOMaunsepa

[arwk TG Temneparypa
YXOHSALYX rasoB (onLus)

[QEUEGED

VG VG
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CI 206 BapuaHtbl cxem nognmtkn kotra. Cxema Ne2
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CI 206 BapuaHtbl cxem nogrmtkn kotrna. Cxema Ne3
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74 | NHetpykumsa no akcnnyatauum EBC501 | MH101 Mepemaya paHHbIxno uHTepdericy RS485 npotokon MODBUS

NEPEOAYA OAHHbLIX MO WHTEP®EWNCY RS485

MPOTOKOJT MODBUS

Obwee nonoxeHue

Mepemaya paHHbIX Ha BEPXHWUM YPOBEHb OCYLLECTBASETCS
Yepes MopT 2 KOHTponnepa no npotokony Modbus.
Heobxooumo BbibpaTh Ha naHemu ESC (EBC) no kakomy

UHTepchency ByneT OCyleCTBASATLCSA nepenada AaHHbIX
RS232 nnn RS485 u 3apatb agpec ESC (EBC) B cetn (ID
c 64 no 127).

Tononorus N snekTpocxema CeTu

Tononorusi cetTn npepcTaBnseT cobol MHOrOTOHEYHYHO
wuHy. Kaxpasa cetb RS485 BkntoyaeT 2 Tvna ys3nos; yanbl
COOTHOCHATCS C KaXX[bIM YCTPOWNCTBOM, COEOUHEHHbIM C
CeTbi0 (IN3NYECKMN.

e KOHe4Hble y3rbl: [aHHble YCTPOWCTBA MPUCOEOMHSIIOTCS!
C 060MX (IM3NYECKMX KOHLIOB CETU, KOTopble comepxat
ceTeBble OKOHYaHUsI;

e Y3en Ha NMHUK: BCe YCTPOWCTBA, MOAKIOYEHHbIE K
CEeTU, KPOME KOHEYHbIX Y3JIOB.

[ns obecneyveHnst BbICOKOW CKOPOCTU CBSA3N Ha
CPaBHUTENbHO ANMHHBLIX AUCTAHUMSX MPOBOQA BbIMOMHSIOT
(hyHKumio kaHanoB nepepayn. Mo 9TOM MpUYMHE B
KOHEYHbIX y3rax AOMKHbl ObITb YCTAHOBMEHLI CETEBbIE
OKOHYaHUs1 B LIEMSAX COrnacoBaHMsi MOMHbIX COMPOTUBNEHWNA.
[ns KaXpgoro ycTponcTBa onucaHa WHAMBUOyanbHas
MeToaMKa YCTaHOBKW CETEBbLIX OKOHYaHWMN.

Cxema npoBofgHbIX coeanHeHun cetn RS485

[na ceTeBbIX YCTPOMCTB MCMONb3ynTe kabenu aKpaHMpOBaHHOM
BuTON napel (STP). PekomeHpyemble Tvnbl kabene:

° Kabenb Twinax, H8106;
e Kabenb ynpasneHus, ctaHgapt 4001 (0,5 mm2, BuTas napa);
° Kabenb Twinax, H3094;

° Kab6enb ynpaenenus, Tun V45551-F21-B5 (1.5 mm2, Butas
napa).

[MpuHUMNbl Npoknagkn Kabeneun

CurHanbl RS485 HE wmsonupoBaHbl. Heobxogumo m3beratb
NnoTeHUMansHOro Hanps>keHus, npesbiwatowero +10 B. Bo
n3bexaHne Cepbe3HOro MOBPEXOEHUS CUCTEMbI MOPTbI BCEX
HE M30NMMPOBAaHHBIX YCTPOWCTB HOMKHbI ObITb COMOCTaBMEHbI
C OOHMM M TeM Xe curHanom 0OV.

9M50100P301010913

O6uwast onMHa Bcex CeTeBbIX kabenei He MOXET MpeBbilaTb
1000 MeTpoB, Kak MokasaHO Ha CXeme.

} MakcumanbsHas onvHa U3 CroXeHHbIX kabenewn Bceil ceTu
-
1000 m

KOHEYHbIV MPOMEXYTO4HBIN MPOMEXYTOYHbIN KOHEYHbIV
ysen ysen ysen ysen

RS485

MuHUMU3MpyIiTe onuHY MygT (BbIBOOOB), BEQYLUMX OT
KaXkgoro yCTpOWCTBa K LMHe. OnuHa MyqTbl HE JOmKHa
npesblWatb 5 caHTUMETPOB. B mpeane rmaeHbIn Kabenb
LOOMKEH MOOKMoYaTbCA U BbIBOAUTLCS U3 YCTPOWCTBA,
00bEOUHSAEMOrO B CETb, KakK MoKasaHO Ha cxeme CTp. 77.
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ESC 500.10 EBC 501.10

EBC 501.10

EBC 501.10

Data +
Data -

~[o—ol

MUKponepeknyarenu

A"

KoHeu cetn

MUKponepekn4vaTenu

"l

He cospaBaiite ycnoBusi onsi nepekpelBaHus
NnonoXuteneHbixX (A) 1 otuuatensHbix (B) curHanos.
MonoXxwuTtensHble BbIBOAbI OOMKHbI COEAUHATLCS
MONOXMTENbHLIMU KabensiMn, a oTpuuaTtenbHble BbiBOAbI -
oTpuLaTenbHbIMU.

Heobxognmo cosfgatb CeTeBble TOYKW MOOKYEHMUS
C NOMOLBbK ABYX KOHEYHbIX yCTpOI7ICTB,
BCTPOEHHbIX B CeTb. KOHe4Hble yCTpOVICTBa
3agalTca MuKponepeknyaTtenamu. Ons YCTaHOBKHA
MMKponepeKmoanenelh BbINONTHUTE cCrefyuee:

1) Otkniouute nutaHme ESC (EBC);

2) CHMMuUTe GNOK pacluMpeHusi ¢ KOHTponepa.

St
1 200000000 =1
b 00000000 000OOoan d

L

[TogknioveHne K nopty

RS485 Port 2
MopT KoHTponnepa
m
1 A curnan (+)
2 RS 232 curHan
3 RS 232 curHan
BbiBog,
(koHTaKT) #1
4 RS 232 curHan
5 RS 232 curHan
6 B curHan (-)
SHTPOPOC

MUKponepekntyaTenu

" mun"n"

MUKponepekn4yarenu

" i

3) YcTaHOBUTE MUKponepeks4vaTenu gns nopra 2.

HacTpovikn nepembiyek, NnokasaHHble Bhile, onpenensoT
BO3MOXHOCTb KOHTpOMnepa BbIMOMHATL (PYHKLUNM
KOHe4Horo yctpounctea B cetn RS485. O6patute
BH/MaHMe, 4TO 3Ha4yeHne 3aBOACKON HACTPOWKMU Mo
ymonyaHuio - YES. Ecnm MJIK He ABnAeTCA KOHEYHbIM
CEeTEBbLIM YCTPOWCTBOM, YCTaHOBUTE 06€ MepemMbiYKn B
nonoxexue NO.

4) YctaHoBUTe 6NOK paclumpeHusl.

9M50100P201010913



76 | NHetpykumsa no akcnnyataumm EBC501 | MH101 Mepemaya paHHbIxno uHTepdericy RS485 npotokon MODBUS

DOyHKUNOHNpOBaHNe

Hactpoinika nopta gns ESC500.

I 2 YCTAHOBKA Koryrypaius LT 2 Bb|60p
DATHI 11 BPEMEHU 4
nHTEepgdenca.
Skpan ABAPUM
WHTEPOEWC MOPTA 2 WHTEP®ENC MOPTA 2
HOMEP§ MODBUS HOMEP ID B cetu MODBUS
g om. Ha sape naen 3apgaHue
BEPXHW PSIl MUKPOMEPEKIIOYATENEV HE TPOTATb!! BEPXHWM PSIl MVIKPOMEPEKIIOHATENEV HE TPOTATB
1"
MEPEA NEPEKMIOYEHVEM CHVMUTE MUTAHUEN! S MEPEA MEPEKIIOYEHVEM CHUMWUTE MUTAHVE!! agpeca B cetu
Ecnu wHTepgec RS232 o % Ecnu wHTeptec RS232 on JI:{_H Modbus.
- Ecnn whTeptec RS485 oY | ‘ Ecnu wHTepec RS485 o |
‘ Ecnu uHtepdec RS485 ON ] Ecnn uiTepdec RS485 o
W YCTPOWCTBO B KOHUE cetn ¥ YCTPOWCTBO B KOHUE ceTn ]

HacTtpoiika nopta gns EBC501.

w | nare i doevena MOTOPT RS R gus . BBIOOP
nHTepeiica.
&ﬂ g % @ » NHOOPMALINS HACTPOMKA NOAKNIOYUTE BKIBbIKN
:iE O CUCTEME [OATHMKOB BINOKN BbIXOAbI
PACWWPEHWSA YNPABNEHWSA
WNHTEP®EWC MOPTA 2
HOMEP ID B cetTn MODBUS

3apaHne

Ha 3apHeit naxenu cMm. Tenen Ha sapHeit naxenn oM.
; afpeca B cetn
BEPXHUIN PSII MYKPOMEPEKTOYATENEN HE TPOFATHII! » BEPXHUI Pl MUKPOMEPEKMIOYATENEN HE TPOrATHIT
MEPEN NEPEKMIOYEHVEM CHAMMTE MATAHUEN! MEPEA NEPEKMIOYEHVEM CHUMUTE MATAHWE!! Modbus

e e on HHEEH Eom wrsagec RS2 o HHHE

, Ecnu wHrepdiec RS485 ON l Ecnu ukepgec RS485 Gy |
Ecnn uHteptec RS485 o Ecnn wHtepdec RS485 @ I

W YCTPOWCTBO B KOHUE ceTn | Ul YCTPOVICTEO B KOHLE Cetn 1

9M50100P301010913 SDHTPOPOC
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basa gaHHbIX nepemaBaembix no npotokony Modbus CY
ESC500 (Port 2)

Tabnmya 1

dusunve-
ckun BXOL/

0O603HaveHue napa-

Appec

meTpa Modbus

1

VL_open (VL1-ON/
OFF)

VL_close (VL2-ON/
OFF)

VR_ON/OFF
VD_open (ON/OFF)
VD_close

VT_ON/OFF
VB_ON/OFF
HC1_ON/OFF
HC2_ON/OFF
VC_ON/OFF
Alarm_OUT
LD_PV
PD_PV
TD_PV
PP_PV
TS_PV
QS_PV
PS_PV
Ms_PV
LC_PV
TB_PV
POWER_ESC
STOP_ESC
LH_IN

LL_IN
HC1_ALM
HC2_ALM
HC1_WOR
HC2_WOR
LD_ALM
TS_ALM
QS_ALM
LC_ALM
PD_ALM
TD_ALM
TB_ALM
PP_ALM
LDH_ALM
LDL_ALM
PDL_ALM
TDL_ALM
CAN_K1_ALM
CAN_K2_ALM
CAN_K3_ALM

SHTPOPOC

BbIXOA

0o

O1

02

04
05
06
o7
08
09
010
016
ANO
ANT1
AN3
Al3
AlO
Al

8

KnanaH nopnutku peaspatopa OTKP (Knanan 1 BKJ1/
BbIKJT)

KnanaH nopnutku peaspatopa 3AKP (Knanan 2 BKIJl/
BbIKJT)

KnanaH cbpoca Bopbl U3 peaspaTtopa

KnanaH nopauyn napa B pgeaspatop OTKP (BK/1/BbIKJT)
KnanaH nopauyn napa B pgeaspatop 3AKP

3awmra HacocoB MOAMMUTKM KOTMOB OT CyXOro xopa
KnanaH HarpeBa Bopbl B geaspatope BKI1/BbIKJ1
KnanaH oxnaputensi BKJ1/BbIKJ1

KoHpgeHcaTtHbln Hacoc 1 BKI1/BbIK/1

KoHpgeHcaTtHbln Hacoc 2 BKI1/BbIK/1

KnanaH cbpoca koHpeHcaTta BKI1/BbIKJ1

Bbixon oblen aBapuy Ha CUpeHy

Tekylwmin ypoBeHb Bofbl B geaspatope (%)

Tekylwee paBneHne B feaspatope (kMa)

Tekylwasa Temnepartypa B feaspatope

Tekywee paeneHne XBC Ha nognutke (kla)
Temnepatypa B o6LWemM naponpoBofe

Pacxon napa B obuwem naponposoge (M3/4)
[aeneHve napa B o6wem naponposofe (ka)
MaccoBbin pacxog napa B obuwem napornpoBope (Kr/4d)
TekyWwnin ypoBeHb BOfbl B KOHAEHcaTHOM 6ake (%)
Tekylwasa Temnepatypa B oxnagutene

Mutanve wuta ESC

ABapuiiHaa octaHoBka ESC

MuH1ManbHLIA YypoBEHb B AeaspaTtope
MakcumanbHbIl ypoBEHb B Aeaspartope

ABapus KoHpeHcaTHoro Hacoca 1

ABapusi KOHAeHcaTHOro Hacoca 2

Pa6ota koHgeHcaTHOro Hacoca 1

Pabota koHgeHcaTHoro Hacoca 2

O6pbIB paTuMka ypoBHS Aeaspartopa

O6pbIB paTynka Temnepatypbl B oblem naponposope
O6pbIB patunka pacxopa B oblem naponposope
O6pbIB paTynka ypoBHS KOHOeHcaTHoro 6aka

O6pbIB paTuvka AaBneHusi feasparopa

O6pbIB paTunka Temnepartypbl feaspaTtopa

O6pbIB gatymka Temrnepartypbl oxnagutenst

O6pbiB patymka paeneHuss XBC

MuHMManbHLIR ypoBEHb B AeaspaTtope
MakcumanbHbIl ypoBEHb B Aeaspartope
MuHumanbHOe faBneHve B peaspartope

MuHumanbHas Temnepatypa B geaspartope
CANbus_Hert cBs3u ¢ kotnom 1

CANbus_Hert cBsid3un ¢ kotnom 2

CANbus_Het cBsian ¢ kotnom 3

4
16384

16385

16386
16387
16388
16389
16390
16391
16392
16393
16394
16400
122
17
108
128
15

16

9

14
147
125

119
120
128
130
82

77
12420
12422
112
113
114

Tun paH- |Mopknto-
HbIX YyeHue
5 6

BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
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78 | NHetpykumsa no akcnnyataumm EBC501 | MH101 Mepemaya paHHbIxno uHTepdericy RS485 npotokon MODBUS

lponomxeHne

Tabnuya 1

CAN_K4_ALM CANbus_Hert cBsidau ¢ kotnom 4 115 BIT
CAN_K5_ALM CANbus_Hert cBsidau ¢ kotnom 5 116 BIT
CAN_K5_ALM CANbus_Hert cBsidaun ¢ kotnom 6 117 BIT
REQ_K1 3anpoc kotna 1 12322 BIT
REQ_K2 3anpoc kotna 2 12338 BIT
REQ_KS3 3anpoc kotna 3 12354 BIT
REQ_K4 3anpoc kotna 4 12370 BIT
REQ_K5 3anpoc kotna 5 12386 BIT
REQ_K6 3anpoc kotna 6 12402 BIT
STAT_KA1 Cratyc kotna 1 B kackage 3901 INT
STAT_K2 Cratyc kotna 2 B Kackage 3917 INT
STAT_K3 Cratyc kotna 3 B kackage 3933 INT
STAT_K4 CraTyc koTna 4 B Kackage 3949 INT
STAT_K5 Cratyc kotna 5 B kackage 3965 INT
STAT_K6 Cratyc kotna 6 B kackage 3981 INT
Tabnvya 2

CraTyc KoTna B Kackape

Peructp m 3Ha4YeHUI0 NPUCBOEHO

3901 0 Benywwn (M)

3917 1 Bepombin 1 (S1)
3933 ) 2 Bepombin 2 (S2)
3949 3 Bepombii 3 (S3)
3965 4 Bepombii 4 (S4)
3981 5 Bepombii 5 (S5)
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basa pgaHHbIX nepegaBaemMbix Mo nportokony Modbus CY
EBC501 (Port 2)

Tabrnmya 3

0O603HaueHue napa-

MeTpa

dusunyeckun
BXO[O/Bbl-

Appec
Modbus

1
HK1_ON/OFF
HK2_ON/OFF

Alarm_OUT
VP_ON/OFF

VE_OPEN/CLOSE

VE_MIDLE

VF_open (ON/OFF)

VF_close
Ist_ ON/OFF

llst_open (llst_ON/

OFF)

list_close (lllst_ON/

OFF)
VK_open
VK _close
VG_open
VG_close
PK_PV
LK_PV
EK_PV
TG_PV
TK_PV
QK_PV
MK_PV
LK_SP
PK_SP
EK_SP
PK1_SP
PK2_SP
PKmin_SP
HK_OUT

BR_LIF
POWER_EBC
STOP_EBC
LL1_ALM

LL2_ALM
PH_ALM
SUM_ALM
BR_ALM
BR_WOR

HK1_ALM
HK2_ALM

SHTPOPOC

010
o1

012

013
014
015
016
AN1
ANO
AN2
AlO

All

Al2

3
Hacoc 1 mopnutkn kotna (BKIJ1/BbIKIT)
Hacoc 2 nopnutkn kotna (BKI1/BbIKJT)
BrokvpoBka Mo BbICOKOMY CONECOAep>KaHWo BOfbl
Bbixon o6len aBapuy Ha CUpeHy
KnanaH nepwopuyeckoii npogyekn (BKI1/BbIKIT)
KnanaH o6ecconuBanusi OTKP/3AKP
KnanaH o6ecconuBanus CPEOHEE nonoxeHne
KnanaH nopnutku kotna OTKP (BKI1/BbIKJT)
KnanaH nognutku kotna 3AKP
MepBasi cryneHb ropenku BKI1/BbIKI
Brtopasi ctyneHb ropenku OTKP (BKJ1/BbIKI)

Brtopasi ctyneHb ropenku 3AKP (Tpetbsi cTyneHb BKI1/
BbIKIJT)

MapozanopHsblii knanaH kotna OTKP

MapozanopHsblii knanaH kotna 3AKP

KnanaH (wnbep) skoHomamnsepa OTKP

KnanaH (wnbep) skoHomamnsepa 3AKP

Tekylwee paBnexHne kotna (kMa)

Tekywwnin ypoBeHb Bofbl B KoTne (%)

Tekylwasa anekTponpoBopHOCTb BoAbl (MC)

Tekylwasa TemnepaTtypa yxOAslWmUxX rasos

Temnepatypa napa Ha Bbixope Kotna

Pacxop napa Ha Bbixoge kotna (M3/4)

MaccoBbin pacxog napa kotna (Kr/4)

YcraBka ypoBHSi BOfbl B KoTne (%)

Tekywasa yctaBka pasneHusi B kotne (kfla)

YcraBka npoBopgumocTu Bogbl B kotne (MC)

YcraBka paBneHuns B pabouvem pexume kotna (kla)
YcraBka paBneHuns B Xgywem pexume kotna (kMa)
MuHumanbHO ponycTumoe paeneHve B kotne (kMMa)
3HaveHve Bbixoga 4..20 MA Ha 4aCTOTHWK MOAMUTOHHOIO
Hacoca

Hapa6otka ropenku (4ac)

MutaHve wuta EBC

ABapuiiHaa octaHoBka EBC

BrokvpoBka Mo patyvky 1 orpaHvyeHusi MUHUM. YPOBHS
KoTtna

BriokupoBka Mo patyvky 2 orpaHvyeHusi MUHUM. YPOBHS
KoTtna

BrokvpoBka Mo OrpaHUYUTEN0 MakCUM. JaBMEHWUS KOTna

MpepnoxpaHuTensHas LUenb. BHewHss 6nokmpoBka KoTna
ABapus ropenku

Pabota ropenka

ABapusi nognuToyHoro Hacoca 1

ABapusi NMOAMUTOYHOrO Hacoca 2

16384
16385
16386
16388
16389
16390
16391
16392
16393
16394
16395

16396

16397
16398
16399
16400
4083
4082
4084
4085
4086
4087
4088
4089
4090
4091
50

51
12342
186

28678

© © N o O

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

INT
BIT
BIT
BIT

BIT

BIT

BIT

BIT

BIT

BIT
BIT
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80 | WHctpykumsa no akcnnyataumm EBC501 | MH101 Mepemaya paHHbIxno uHTepdericy RS485 npotokon MODBUS

lponomxeHne
Tabmmya 3
HK_STOP 110 BnokmpoBka Hacocos Mo cyxomy Xopy 10 BIT
HK1_WOR 111 Pa6oTta nognutouyHoro Hacoca 1 11 BIT
HK2_WOR 112 Pabota nognuTo4HOro Hacoca 2 12 BIT
LH_ALM 113 BnokmpoBka no orpaHNynUTento MakCMManbHOIO YPOBHS 13 BIT
KoTna
BRI_REQ 3anpoc | cT ropenku 12339 BIT
BRII_REQ 3anpoc Il cT ropenku 12340 BIT
BRIII_REQ 3anpoc Il cT ropenku 12341 BIT
BR_MOD Pexum pabotbl ropenku 0-ABT, 1-Pyuy 40 BIT
LK30_ALM MpepynpexpeHne MUHUMANbLHOMO YPOBHA B Kotre (30%) 75 BIT
LK85_ALM [MpepynpexpeHne mMakcumanbHOro ypoBHsl B Kotne (85%) 76 BIT
LK98_ALM Bnokmpoeka nognutku no yposHio (98%) 77 BIT
RELE_ON/OFF OTKNOYEHNE YNPaBNSIOWNX BbIXOQOB 39 BIT
BOL_NET 3anpoc nopknoYeHnst Kotna B CETb 12357 BIT
CAN_ALM CANbus_Her cBsian ¢ ESC 12402 BIT
I/0_EXP Bnokn paclmpeHns He NopkoYeHbl 12403 BIT
LK_ALM O6pbIB gatunka ypoBHa LK 12404 BIT
PK_ALM O6pbiB gatyvka gaenexust PK 12405 BIT
EK_ALM O6pbiB gatyvka nposopgumocty EK 12406 BIT
TG_ALM O6pbIB patunka Temnepartypbl yxopsawmx rasos TG 12407 BIT
TK_ALM O6pbiB gatyvka Temnepartypbl napa TK 12408 BIT
QK_ALM O6pbIB gatynka pacxopa napa QK 12409 BIT
EK97_ALM MMpepynpexpeHne mMakc. NPOBOAMMOCTU 12400 BIT
EKmax_ALM Bnokmpoeka no makc. nNpoBOANMOCTYU 12401 BIT
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