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TpeboBanus 6e30MacHOCTH

Hacrosimee pyKoBOJACTBO IO  JKCIUTyaTallMd  NPEIHAa3HAYeHO U
CIEIUATIMCTOB, OCYIIECTBISIOMNX MOHTaX, TEXHUYECKOE OOCITY)KWBAHHWE W IS
M3Y4YeHUsT YCTPOWCTBA W  TpPHUHIMIA paboThl  PacXxoJIOMEPOB-CUCTUYHNKOB
AJIEKTPOMarHuTHeIX  Streamlux  (gajzee MmO  TEKCTY —  PacxoJioMephl),
oOcnyxuBaromiero mnepcoHana. IlepcoHall W CHEUUATUCTHI JIOJDKHBI TPOUTH
MHCTPYKTaX MO0 TEXHUKE O€30MaCHOCTH.

Hacrositiee pykoBOJACTBO MO 3KCIUTyaTalldd HE 3aMEHSIET HKCILTYyaTallMOHHYIO
JOKYMEHTAIIMI0  00OpYJOBaHUSA, SIBJISIFONIMMUCS  COCTAaBHBIMU  DJIEMEHTaAMHU
pacxoqomepa.

[Ipy MOHTa)Ke U TEXHUYECKOM OOCTY>KMBAHUM PACXOJOMEPOB UCTOUYHUKOM
OMACHOCTH SIBJISIIOTCS HanpsikeHue 220 B cuiioBoii ceTH, BBICOKME TeMIEPATYPhl U
naBieHUsT B TpyoOompoBoae. Bce paboThl peKOMEHIOBAHO OCYIIECTBISATH IPHU
00€CTOUYCHHBIX IIEMSAX OJICKTPONMUTAHUS ¢ TPU OTCYTCTBUU TMOBBIIICHHOTO
JIABJICHUS U TEMIIEPATypP B TPyOOIPOBOJIE.

BHUMAHHE!

PykoBojacTBO 10 SKCIUTyaTaluu pacxoioMepa-cueTynuKa
3JIEKTPOMArHUTHOTO Streamlux  gomxHO  OBITH  JOCTYITHO
00CITyKUBAIOILLIEMY [IEPCOHATY.
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1. Ha3naueHue 1 00,1aCTh NPUMEHEHHUSA
1.1. Haznauenue

Pacxomomep-cueTynk 35eKTpOMarHuTHBINA Streamlux cocTouT u3:
e [epBUYHOTrO IIpeobdpazoBaTens (Hanee no Tekcty - [111);
® BTOPUYHOTIO MpeodpazoBares (nanee mo Texkery - BII).

Bropuunsie npeodpazoBarenu MT100HS / MT101 — npenHa3sHaueHbl AJis
U3MEPEHH W  TpeoOpa3oBaHUSl  BBIXOJHBIX CHTHAJIOB OT  TEPBUYHBIX
npeoOpa3oBaTesei.

Bropuunsiii mpeoOpazoBaTens mpeacTaBisieT coO00H MHUKPOMPOIECCOPHBIN
U3MEPUTEIIbHO-BBIUMCIUTEIBHBINA OJIOK, BHITTOHSIONTUHN Ciienytonue yHKITUN:

e * qpueM U 00pabOTKYy CHUTHAJOB, MOJYYEHHBIX OT MEPBUUYHBIX
npeobpaszoBarenei;

e ° OmpenesieHUuE 3HAYCHUN U3MEPSIEMbIX TapAMETPOB;

® apXMBUPOBAHME U XPAHEHUE B DSHEPrOHE3aBUCHMOM MaAMITH

pe3yibTaTOB  HM3MEPEHUW W BBIYHUCICHUW, YCTAaHOBOYHBIX
[1apaMeTpoB U T.IL.;

® BBIBOJL  W3MEPUTEIBHOM, apXUBHOM, JUArHOCTUYECKOW U
yctaHoBouHOM uHpopmaruu Ha guctied JKKWM u  yepes
untepdeiicel RS485;

® BBIBOJ| M3MEPUTEIBHOW WHGOPMAIIMN Yepe3 YHHUBEPCAIbHBIE
aHAJIOTOBBIC W/MITM TOKOBBIA BBIXO/I;

® aBTOMAaTUYECKUU KOHTPOJIb 151 VHIUKALUIO HAJINYHS

HEHUCIIPABHOCTEW U HEIITATHBIX CUTYAI[MH B PACXOJIOMEDPE;
® 3alIUTy OT HECAHKIIMOHUPOBAHHOTO [JOCTyNa K AapXWBHBIM U
YCTaHOBOYHBIM JaHHBIM.

1.2. Texunyeckue XxapaKTEpUCTUKH

Tabnuya 1. Texnuueckue xapaxkmepucmuxku

Marepuan kopnyca

AJIFOMUHWI, CTaJlb, HEPKABEIONIAsl CTallb, IJIACTHK

DNEKTPOMPOBOIHOCTE paboueii cpebl,
MKCM/cM

>5 (>20 nns neMUHEpaTu30BaHHOM BOIbI)

TOKOBEIN BEIXOQHOM CHTHAI, MA 4-20MA /4 MA
Tpa"3uCTOPHBIN BBIXOJ NPN
YacToTHBINA BEIXOIHOM curHai, 11y ot 1 mo 5000
MmnoynpcHBIM  BBIXOOHOM — CHTHAI

Y A > | o1 0,001 10 1000
JI/UMIT

[IpoTokod nepenayn JaHHbIX

RS-485, Modbus RTU, PROFIBUS, HART

[TapaMeTpbl 3JEKTPUIECKOTO
IIUTaHUuA:

- HalpsKeHHE MOCTOSIHHOTO TOKa, B
- HanpsbKeHHE MePeMEHHOro Toka, B

otT 24 no 36
ot 85 1o 250

[ToTpebasiemas MOIIHOCTH, BT

Makc. 20 1 nepeMeHHOro HanpsiXKEHUsT TUTaHUS
Makc. 7,5 115t IOCTOSIHHOT'O HANPS)KEHUs] IUTAHWS
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OTHOCHTENBbHASA BIAKHOCTb BO3yXa,
0 85
% He boisiee
Temnepatypa okpyskatouieii cpenspl, °C | ot -10 1o +60
Bec, kr
- BII MT100H5 3
- BIIMTI101

1.3. M'abaputHbIe pa3mMepbl BTOPUYHOTO NMPeoOpa3oBaTeis
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Pucynok 1. I'abapumnsie pasmepor BII MT100H5
Eounuyst uzmepenus: mm.

) f JW 3 o d]?
|
-
~ A
- o
e |
' |
'—J-ﬁ;a;a—T! Te—
- i
: 164

Pucynok 2. I'abapumnwie pazmepor BII MT101
Eounuyvl uzmepenuan: mm.
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2. lTogknroueHue u padoTa BTOPUYHOTO Mpeodpa3oBaTeis.

2.1. JIucnnel 1 Ha3HAYEHHE KJIABUIIL.
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Pucynok 3. I'nasnwiit 3xkpan pacxooomepa ¢  Pucynox 4. I'nagustit 7kpan pacxooomepa 6
pesrcume «uzmepenue» 6mopuiHozo pesrcume «uzmepenue» 6mopuiHozo
npeobpazosamena MTI100H5 npeobpazosamena MTI101

Taobnuya 2. Ob603nauenusn 31emeHmo8 ynpasieHus

O6o3HaueHue
Ha pUCYHKE HaunmenoBanue
3.4

Hamnpasnenue motoka padodeit cpessl:
e «+» - HalpaBJIEHHUE TIOTOKA paboyeil cpebl COBIMAaeT ¢ MApKUPOBKOM
1 MEPBUYHOTO MpeodpazoBaTens (IPSIMO OTOK);
® «-» - MOTOK paboueli cpe/ibl HalpaBIieH MPOTHUB MAPKUPOBKHU IEPBUYHOTO
npeoOpazoBares (0OpaTHBIN MOTOK)
2 3HaveHHE pacxojia
3 Equanie n3MepeHus pacxoia
B nanHoi#f cTpoke BO3MOKHO OTOOpaKeHHEe CIeIyIOINX MapaMeTPOB:
e ckopocTth notoka (FLS);
MIPOIICHTHOE OTHOIIIEHHE OT MakcuMaiibHOro pacxozaa (FQP);
kod(urment 3anonaeHuss (MTP)
00K cYeTINK 0OBEMHOT0 Pacxo/ia MPsIMOTO U 0OPaTHOTO TIOTOKOB;
CYMMHPYIOIIHNA CYETYNK 0OBEMHOTO pacxoja MPsiIMOTO HAMIPaBICHHUS
MOTOKA;
® CyMMHUPYIOIINNA CYETYUK 0OBEMHOT0 pacxoaa 00paTHOTO HaIlpaBJICHUS
MOTOKA
[Ipenynpenurenpubie (aBapuilHbIe) CHUTHAIBI (CM. I. 3. «HEPBBIA 3aITyCK»
tabnuna 5.)
«Bp160p»
«BHuU3 -»
«BBepx +»
«Bxom»

O [0 [J || WD
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2.2. DnexkTpuyeckas cxeMa BTOPUYHOT0 IpeoOpazoBaTes

=S e

Fupe[1A 250/ac)

Electrl -al Shock

Hazard

\/

Pucynok 5. Inexkmpuueckasn cxema BII MT100HS5

Tabnuua 3. O6o3nauenue knemm BII MT100H5

Ob6o3HaueHue
Haumenosanue
Ha PUCYHKE 5
FUSE [IpenoxpaHuTenb
L: roxonpoBopsmas xuna 210-240 B (mepeMeHHBIH TOK);
LN/+ .
«+t» 24 B (HOCTOSIHHBIN TOK)
LN/ - N: HeliTpanbHbIii npooj 210-240 B (mepemMeHHBIH TOK);
«-» 24 B (TOCTOSITHHBIN TOK)
POUT YacToTHBIN (MMITYJIbCHBIN) BBIXOJI JJIS IBYHANPaBJICHHBIX TOTOKOB
AILM]1 BrIxo curHana TpeBoru Jisi BEpXHEro npejenna pacxoa
ALM?2 Bpixo curHana TpeBOru Juisi HUKHErO IIpefena pacxoaa
COMM O6umup”1. 3a3zeMiIeHHe YaCTOTHOTO, UMITYJIbCHOTO, TOKOBOT'O BBIX0J1a 1
aBapUIHbBIX CUTHAJIOB
10UT 0 B (mocTosiHHBIN TOK) 7151 2- poBOKOB(KMIT) M udpoBoii Beixog HART
IVIN 24 B (MOCTOSTHHBIN TOK), MICTOYHHUK MTATAHUS JIJIs1 2-TTPOBOJIOB (FKHIT)
TRX- WnTepdeiic RS485 («-»)
TRX+ Hutepdeiic RS485 («+»)
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Pucynok 6. Inexkmpuueckasn cxema BII MT101

Tabauua 4. Obo03nauenue knemm BII MT101

OO6o3HaueHne Ha PUCYHKE 6

HaunmenoBaunue

YacroTa POUT YacToTHBIN (MMITYJIBCHBIN) BBIXOJ 7151 JBYHAITPABICHHBIX
BBIXO/IHAS MOTOKOB
PCOM WNMImyibCHBIN BBIXO, OOIIHIA (3eMIIsT)
ALMH Curnanuzanusi BBIX0J1a 3a BEpXHUH mpesen 00beMHOT0
pacxozaa
Cur-HaiabHBIH ACOM OOmuii curHaIM3aIuy BeIX0/1a (3emiis)
BBIXOJ ALML Currmanusanus BbIX0[a 32 HUKHUKN npeaen 00BEMHOTO
pacxozaa
ACOM OOmuii curHanM3auy BeIX01a (3emiis)
WnuTepdetic TRX+ Nutepdeiic RS485 («+»)
TRX- Wutepdeiic RS485 («-»)
TokoBbIit 24B (OCTOSIHHBIN TOK), UCTOYHUK IMUTAHUS JIJIsT 2-
VDIN o
BBIXO]I POBOOB (5KHJT) BBIXOJHOM TOK 4-20mA
(aHAIIOTOBBIN) IOUT 0 B (mocTosiHHBIN TOK), ICTOYHUK MUTAHUS JIJIs1 2-
npoBo1oB( k) UK nugposoii Beixoxq HART
ICOM AHanoroBblii TOKOBBIN BBIXO]1 OOIITHI (3eMIist)
L/+ L: ToxonpoBopsmias sxwia 210-240 B (mepemMeHHBIH TOK);,
HcTounuk «+» 24B (OCTOSIHHBIN TOK)
MTATAHUS N/- N: Heitrpansnsiit mpoBos 110-240 B (mepeMeHHbIN TOK);
«-» 24B (IOCTOSIHHBIN TOK)
SIG1 CurHan | (curHaI OT JIEKTPOJIOB)
Cursansl oT SGND OOuwmii (3a3eMJICHUE ICKTPOJIOB)
JaT4uKa SIG2 Curnain 2 (cursai ot 3JIEKTPOJIOB)
TCOM Pe3epBHbIil
EXT+ «+» Tok Bo30ykIeHUS
Curnaisl Ha EXT- «-» Tok Bo30YyxIeHUS
JaT4uK DS1 DKpaHUPOBaHHE TOKa BO30OYkaeHus |
MTSR Pe3epBHbIi
DS2 DKpaHUPOBaHUE TOKA BO3OYKIeHUs 2
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2.2.1. IloakmroueHue AMEeKTPUYECKOr0 MUTAHUS

e = AC/DC

g 3A3EMJIEHUE
Jun s ] +AC/DC
| — — L

Pucynox 7. llooknwouenue ynekmpuyeckozo numanus BII MT100HS

....................... + AC/DC
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Pucynok 8. llooknwuenue inekmpuueckozo numanusa BIT MT101
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2.2.2. [logkmroueHre TOKOBOTO BBIXOJa

BHUMAHHUE!

TokoBBIN BBIXO/] HA BTOPUYHOM IMIpeoOpazoBatesie mMpu 2- MpoOBOIHOM
COE€IMHEHHUHU — ITaCCUBHBIN.

ToxOBBIN BBIXO] TPeIHA3HAYCH IS TIEPEIav TeKYIIEro 00bEeMHOTO pacxoa
Ha TIPOTrPAMMHUPYEMBIN JIOTHYECKUN KOHTPOJUIEP, MOJYJIM, WHIUKATOPHI U T.M. B
BHJI€ 3HaUeHUs Toka B uHTepBasie oT 4 10 20 MA (0-10 MA).

ITo ymomuanuro 4 MA BeicTaBieH Ha pacxon 0 m*/u (1/mMun), a 20 MA - Ha
MaKCUMAaJIbHBIN pacxof (cM. 1. 3.5. MeHI0 M6 «MakCUMaJIbHBIA pacxom).

" comml I
POUT [i&1]
ALM1 |2
ALM2 ]

comm [Ek

TRX- 1] Viamepiens ans npAMOro Toka

S T T S N T - -
i F .l.'.".'.: 711 =
: i -G I I | O _J
Tl = I I W "
-z . : | - - - =
>

WNameputens gnsa oBpaTHOro Toka

Pucynok 9. Ilooknwuenue mokoeozo evixooa BII MT100HS

Wameputenb ans npamoro

\\ (o6paTtHoro) Toka
@)
(=g =gy o oo
|EIENE]| 66 o ¢ 0]
TE5s [cosss
R
1
z 52
[
_ /O
/

Pucynok 10. Ilooknouenue moxosozo evixooa BII MT101

11
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2.2.3. IloaxkaroueHre UMITYIbCHOTO (4ACTOTHOTO) BBIX0O/1a

BHUMAHHUE!

HMHYHBCHBIP'I 201041 YaCTOTHBIN BBIXO/J Ha BTOPUYIHOM
HpCO6p330BaT€JI€ ABIACTCA ITaCCUBHBIM.

BHUMAHHUE!

Bo BropnuHOM mpeoOpa3oBaresne BCTPOEH TPAaH3UCTOPHBIN BBIXO/] 110
ity NPN 171 TOIKIIIOYEHHST K HUMITYJIbCHOMY WJIM YaCTOTHOMY
BBIXOJY.

Ecnu Heobxonumo nonkiouenue no tuimy PNP crneayer ycraHoBUThH
KoHBepTep curHasioB NPN — PNP.

NMIysIbCHBINM BBIXOJI pacXoJoMepa MpeAHAa3HAYEH IS MEPEIadul 3HaYCHUN
TEKYILEro 00bEMHOr0 pacxoia MOCPEICTBOM KOPOTKHMX HUMITYJIbCOB (CM. m. 3.5.
MeHI0 M15 «4acTOTHBIN / UMITYJIbCHBIN BBIXO/1», M 16 «l1eHa UMITyjIbCa).

YacTOTHBIN BBIXOJI COBMEIIEH C HWMITYJIbCHBIM BBIXOJAOM. AKTHBAIMS
YaCTOTHOTO BBIXOJa OCYILECTBIISIETCS B HACTPOMKAaX BTOPUYHOTO MpeoOpa3oBaTeis
(em. m. 3.5. meHI0 M15 «4acTOTHBIN / UMITYJIbCHBIN BBIX0A», M 17 «MakcuMalibHast
gacToTay). CyTh 4aCTOTHOTO BBIX0/1a 3aKJIFOYAETCS B TOM, YTO Y€M BBIIIE 00HEMHBIN
pacxoj; (CKOpOCTh TMOTOKA), TeM OOJbIle OyAeT 3HAUY€HHWE YacTOThI, C KOTOPOM
BTOPHUYHBIN TTpeoOpa3oBaTesb OyJET reHepUPOBATh UMITYJIBCHI.

, Wamepnrens ana
Pl ~ METOYHUK NUTAHKMA NPAMOTO ToKa
- : NOCTOSHHOrD TOKA " e
~ cowul LS
POUT
ALM1 L1
/ ALM2 | - ™~
l,-’ COMM !
| 10UT
Il TRX-
\ TRX+ |
'\ IVIN Hamepurens ana 1
\ obparHoro Toka :
\ - I
A F & !
-, « - . s’ ]
b % ‘
I
J |
I
I
|
I
&

Pucynok 11. Cuamue umnynpcnoz2o unu yacmomnozo cucnana BIT MT100H5

12
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MCTOYHUK nuTaHua

O (| RNOCTOAHHOrO ToKa _ |"||+ na
(? O 0O o
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|

Uamepurens ana
npsimoro (obparHoro)
TOKa

L=

POUT

]
—
L

Pucynok 12. Cuamue umnynabcnozo uiu 4acmomHuo2o CUZHANA Yepe3 I1eKMPOMAZHUMHbLI
cuemuyuk ¢ oonoanumenviovim numanuem BII MT101

13
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2.2.4. TlogkmroueHre BEPXHET0 U HIXKHETO YPOBHEN CUTHAIIA3ALUU

Curnanuzauusi mpeIHa3HayeHa Ui OMOBEIICHUs OrepaTopa MPH BBHICOKOM
(BepxHMiIl ypOBEHb CUTHATN3ALIMHU) WIA HU3KOM (HIDKHUN YPOBEHb CUTHAJIM3AIINH)
o0bemMHOM pacxoae. Ha pucynke 13 u 14 uzoOpakeH HpuMep MOAKIIOUEHUS
CUTHAJIBHBIX JIAMII.

S WUCTOYHUK MTATAHUA
7 24V DC
-y QPP U0
v 333882288\ Lo
N1 N1 Z+--|§M-s—1§__
=1 | =t=—1" 1

CUTHAJZTM3ALMA
BEPXHEIO YPOBHA

® CUTHAZIU3ALMA

HUXHEIO YPOBHA

Pucynox 13. Asapuiinana cucnanuszayus BIT MT100HS5

CurHanuaayua
HWXHEro YypoBHA

WeTouHuk O f

nuTaHuA
NOCTOAHHOMO

|
TOKa _ e e

ALCOM

CurHanusauus
BEpXHEro YpoBHA

B

Pucynok 14. Asapuiinaa cucnanuzayus BII MT101

14
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Buyrpu  CHapyxu

b POUT

%

:

—< PCOM

—u AT.COM

Pucynok 15. Ilooknouenue omkpoimozo konnekmopa (OC Gate)

15
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3. IlepBbIii 3amycK

BHUMAHHUE!

Ilepen 3amyckom pacxogomepa ybOeautech, 4YTO (akTHUECKHe
3HAYEHUS YCJIOBUM DJKCIUTyaTallud HE TPEBBIIIAIOT HOMHUHAJBHBIC.
DJIEKTPUYECKOE  TOJKIIOYEHHE  BBINOJHEHO  COTJIACHO  I1.2
«IToakmroueHnne u paboTa BTOPUYHOTO ITpeoOpa3oBaTEIIsD».

ITocne BKIFOYCHUS pacxoioMepa BCTpOSHHAs! (QYHKITHS CaMOJIHArHOCTUKH BO
BTOPHYHBIN IpeoOpa3oBaTellb OCYIICCTBISICT MPOBEPKY OCHOBHBIX (DYHKIUH W
HCIIPAaBHOCTH TICPBUYHOTO W BTOPUIHOTO MpeoOpazoBaTeie.

Bropuunslii mipeoOpa3oBaTelb BBITOJHICT CaMOIHUATHOCTUKY M BBIBOJIUT
pe3yibTaThl Ha auciuield. Ha numcmuiee sTa mHpOpManms MpeicTaBiIcHa B BHUJC
0003HaYEHU yKa3aHHBIX B TaOIHIE 5.

Taénuuya 5. IIpedynpeoumenshuvie (asapuiinvle) cuHa bl

Coo01enue Ha
JIACIIIEE

3HaueHue

dakTUyecKriit 00bEMHBIN Pacxo/] MPEBBICHI TOPOT CpadaThHIBAaHM TapaMeTpa
PB BEpPXHETO Tpeena usmepeHuit (cm. 3.5. MeHro «mapametpsi» M21 «3HaueHne
aBapUMHOI0 CUTHAJIAa BEPXHETO MpEAeiiay

dakTruecknii 00bEMHBIH pPacxo]] HWIKE IMopora cpabaThIBaHHs TapameTpa
PH HWKHETO Mpejena u3MepeHuit (cm. 3.5. MeHto «mapameTpb» M23 «3HaueHue
ABapUMHOIO CUTHAJIA HWYKHETO Mpeaenay

[IpoToyHass yacTh MEPBHUYHOrO MpeoOpazoBaTes pacxoia HE 3arojHeHa

[T . o
paboueii cpenoit (mycrast TpyoOa)
CIC CucremHuas ommbka (eciy mocie TUArHOCTHKU Ha JWCIUIEE OTOOpa)KaeTcs
omubka «CHUCy» - He0OX0aUMO 0OPATUTHCS K U3TOTOBUTEIIO)
FGP DJEeKTPONPOBOIHOCT paboYel Cpebl CIUIIKOM Majia

[Ipu ycnenmHom 3aBepuI€eHUU THATHOCTUKU PACXOAOMEP NEPEXOANT B PEKUM
«U3MEPEHUEY.

[TporpamMmmMHOe obecriedyeHre BO BTOPUUHOM PacXx0J0MEPE BKIIOYACT PEKUM
«U3MEPEHUEN» U «HACTPOUKAY.

3.1. HacTpolika-KOHTPaCTHOCTH JHCILIES

JI71st U3MEHEeHUs KOHTPACTHOCTH JUCILIes] HEOOX0JUMO Ha HECKOJIBKO CEKYH/T
3a)KaTh OJHOBPEMEHHO KJIABHIIIU «BbIOOP» U «BBEPX» UIIU «BHUBY, TJIE:
* «BBIOOp + BBEPX) - YBEIIMUEHUE KOHTPACTHOCTH;
* «BBIOOpP + BHU3)» - YMEHbILIEHUE KOHTPACTHOCTH
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3.2. Ilepexon B peKHUM «HACTPOUKA

Jlna nepexona B pexum «HacTtpoiika» HE0OX0IMMO OJHOBPEMEHHO HaXXaTb
KJIABUIIN «BBIOOD + BXOMI».

Taonuya 6. Cmapmoeoe mento pexcuma «Hacmpoiika)

Ne | Ilapamerp Onucanue
1 | IMapametpsl | BeiGepute 3Ty QyHKIMIO, 4TOOBI BOMTH B PEKHM HACTPOUKH MAPAMETPOB
BriGepute 3Ty GyHKIHIO [T BBITOJTHEHUS TIOJIHOW OYMCTKA CYyMMAaToOpOB

Copoc
2 c MMEE[‘O op | PACXOnOMEpa (maponb ycranaBnuBaetcs B 25 cum. 1. 3.4. «K MeHI0 HacTpoeK
Y p apamMeTpPOBy).
Bribepute ot HKIIMIO, 9TOOBI MPOCMOTPETh 3aluCh 00 W3MEHEHUU
3| Kypuan p y Qynkuuto, pocmoTp

K02(puImeHToB pacxogomepa

OyHKIMS «I1apaMETPBD».

Haxwmute kHOMKM «BBIOOP + BXOA», OTOOpa3uTCA QYHKIUS «apaMeTpb».
YtoObl BONTH B (YHKIHUIO «IIapaMEeTpbD» HaXMHUTE KHOIKY «BXOI», MPHOOP
nepeneT K GyHKIIMU BBOJIa MMapoJis AOMycka, BbicBeunBaeTcs coctosiaue «00000y.
JUis BBOJA COOTBETCTBYIOLIErO NApoJid JOMYyCKa HEOoOXOJUMO HCIOJIb30BATh
KHOIIKM «BBEPX» WM «BHU3». JlJid mepemenieHus Kypcopa HEoOX0AUMO 3a)KaTh
KHOIIKY «BBIOODP» M Ha)KaTh KHOIKY «BBEPX», Kypcop nepeaBuHeTcs Biupaso. [locie
BBO/Ia MApOJIsi HEOOXOIMMO 3aXkKaTh KHOMKHU «BBIOOP + BXO/1», UTOOBI BOMTH B 3KpaH
HACTPOMKH MapaMETPOB.

OyHKIUSA «COPOC CYMMATOPOBY.

Haxxmute kHOMKM «BBIOOp + BXOM», YTOOBI OTOOPa3UTh (YHKIIMIO
«TmapaMeTph», a 3aTeM HAKMUTE KHOTIKY «BBEPX» IS Iepexoa B PyHKITHI0 «cOpoc
CyMMAaTOpOB», BBEIUTE MEPBBIM Mapoib Momycka. Haxkmure KHONKH «BBIOOp +
BX0». Ilocie BBITTOTHEHUS ATUX ACHCTBHI cyMMaTop nmpudopa ooHymurcs (Oyaer
otoopaxkatbes «00000»).

OyHKIUA «KYpHAID).

HaxxmMuTe KHONKM «BBIOOp + BBOA», YTOOBI OTOOPA3UTh (PYHKIHUIO
«mapaMeTpeD», a 3aTeM HAXKMHUTE KHOINKY «BBEpX» IS mepexoaa K (yHKUUU
«KypHa». HaxxmHTe KHOINKY «BXOI» M Ha dKpaHe OoToOpa3arca Ko3(hPHUIIMEHTHI
pacxogomepa (3aBOJICKOM, KAJIMOPOBOYHBIN U MOMPABKU «HYJISD))
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BHUMAHHUE!

B pexxume BBOJa 3HAUEHUH KIIABUIIM UMEIOT CIEAYIOUINE (PYHKINN:
g ® «BHHU3» - U3BMEHEHHE YUCIIa B MEHBUIYIO CTOPOHY Ha €AUHULLY;

«BBEPX» - U3MEHEHHE YUCIIa B OOJBIIYI0 CTOPOHY Ha €IUHUILY;
«BBIOOP» + «BHU3» - CIBUT Kypcopa BIIEBO;

«BBIOOP» + «BBEPX» - CIIBUT Kypcopa BIIPABO;

«BBIOOP» - BXOJI/BBIXO/] B/U3 MEHIO; «BBIOOPY (3akaTue Oosee 2
CEKYyH]I) - BO3BPAT B PEKUM «HU3MEPEHUE).

3.3. YpoBHHU gomycKa

I[J'IH 3alllUThI OT cnyqaﬁﬂoro HN3MCHCHUA BAXHBIX IApaMCTPOB HIPEAYCMOTPCHBI

ypoBHHU jomycka. [Taponu, ycTraHOBIEHHBIE U3TOTOBUTENIEM MPUBEICHBI B Ta0JIUIIE
7.

Taonuya 7. Illapoau, ycmanosnennvie uzzomogumenem

YpoBeHb ITaposb Tun nocryna
1 00521 [IpocmoTtp: Menro ot 1 no 54
[TIpocmoTp: Menro ot 1 no 54
2 03210 N3menenue: Menio ot 1 1o 24
[Ipocmotp: Mento ot 1 no 54
3 06108 N3menenune: Menmw ot 1 o 25
4 IIPOKOHCYJIBTUPYUTECH C IIpocmotp: MeHto ot 1 o 54
U3TOTOBUTEIEM Nsmenenune: Medro ot 1 go 38
5 IIPOKOHCYJIETUPYUTECH C
M3TOTOBUTENEM [Ipocmotp: Menro ot 1 no 54
6 IIPOKOHCYJIETUPYUTECH C N3menenne: Mento ot 1 10 52
U3TOTOBUTEJIEM

3.4. MeH10 «1apaMmeTpb»

BHUMAHHUE!
A Jlnsa mepeMereHus Mo MEHIO HCIOJIb3YUTE KIIABUIIU «BBEPX» WIH

«BHHU3», OJI1 BXOJa B IIapaMeETp - KIABHUITY «BXO».

18



I = ENERGETIKA LTD.

B cBs3u ¢ MonepHu3anMeil MNpOrpaMMHOIO OOECHEUYeHHs] MEHIO
«mapameTpb»
MPEIOCTABIEHHOTO B JAHHOM PYKOBOJCTBE MO KCILTyaTaI|u.

BHUMAHHUE!

MOXET HC3HAYUTCIBHO OTJIMYaThCA oT

Tabnuua 8. Menrw BII

Ne | DyHKIUA | ITapameTpsl / onucanue
A3bIK
B nmanmHOM mapamerpe BO3MOXXHO HW3MEHEHHE s3blka HHTepdeiica
M1 S3BIK BTOpPUYHOTO Tpeodpa3oBaTens. Ha BBIOOpP JOCTYNHO TpH sI3BIKA:
PYCCKUM, aHTTTUMCKUN KUTAUCKUU.
RS485 unrepdeiic
Ceresoii anpec B nanHOM mapamerpe 3aaeTcsi 3HaUCHHE aJpeca pacxojomepa Mpu
M2 (COM azpec) €ro MOJAKJIIOYEHUH K ceTu ctangaptra RS485
Jwnanazon 3navenuii: ot 01 g0 99.
C:6O 15 g;zb B nanHOM mapamMeTrpe ycTaHaBIUBAETCS CKOPOCTh MEpeaavyn JaHHBIX
M3 (cKOpOCTb B cetu crangapta RS-485 B box (Bauds, Bd).
Hepeaun Hocrtymasl cienyronue 3nadenns: 300 Bd, 600 Bd, 1200 Bd, 2400 Bd,
4800 Bd, 9600 Bd, 19200 Bd, 38400 Bd.
JnaHHbIX), box
JlnamMeTp nepBUYHOrO npeodpaszoBaTest
Jlnamerpel B nmaHHOM mapaMmerpe yCTaHABIMBACTCS 3HAYCHHE JHaMeTpa
M4 Hng;?)BHOl_r[(l)_[ ycnoHoro mpoxona (/ly) mepsuunoro nmpeoOpazoBatens (yKazaH Ha
poxoaa 1L MapKHPOBOYHOM TaOIUUKeE).
My, MM

ITapameTpbl 00bEMHOT0 Pacxoaa U 00beMa: eJUHUIBI H3MEPEHUs, IMANA30H, OCTOSIHHAS

BpeMEHH, HANIPaBJICHHEe OTOKA, KAJMOPOBKA HYJIs, 0TCEYKa pacxoaa

B nmanHOM mapamerpe yCTaHABIUBAIOTCS €IUHHIIBI
00BEMHOTO pacxoa.

U3MEpEeHUs

Ennauner
M5 OOBEMHOLO JIOCTYIIHBI ClIeyIONTUE €IUHUIIBI U3MEPEHUS: ;‘I/C (JIUTPBI B CEKYHTY),
pacxoza J/MUH (JIUTPBI B; MUHYTY), J1/4 (JINTpPHI B 4ac), M~/c (METpbI KyOu4yeckue
B CEKyHJy), M°/MHH (MeTphl KyOMdYeckHe B MUHYTY), M>/d (METpHI
KyOHUecKHe B 4ac).
B nanHoM mapamerpe ycTaHaBJIMBaeTCs BEPXHHUM Mpeaes U3MEpeHUs
00BEMHOTO pacxojia, NpPH OTOM HWKHUH Tpeaen HW3MEpEeHUM
MakcuManbHBIH | aproMaTHUCCKH yCTAHABIMBACTCS PABHBIM «O».
M6 00BEeMHBIIT MakcuManbHBI pPacxoJl yCTaHABIMBAETCS B 3aBUCUMOCTH OT [y
pacxon pacxogomepa.
BHMMAHMUE: n3menenne napamerpa M6 Biusier Ha napamerp M10.
Bpewmst nemnidupoBanus (criaxuBaHus, 0OHOBIICHUS KPUBOM CUTHAsa
00BEMHOr0 pacxofia) / TIOCTOSHHAs BpPEMEHU. 3HAUEHHUE II0
M7 Bpewms YMOJYaHuIo: 6 C.
nemrdupoBanus | [Ipu HU3KOM 3HAUEHUH JAHHOTO ITapaMeTpa 3HaYCHHE PacXo/ia MOKET

«ZIpeioBaTh» U3-3a HATTMYUS HIEKTPOMArHUTHOTO IIyMa, ITy3bIPbKOB
BO3yXa WJIM MaJOW 3JEKTPONPOBOJHOCTU U3MEPsieMOM cpeabl. Eciu
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Ne DyHKIUA IIapameTpsl / onucanue
VBEIIMYUTh 3HA4YCHWE JMJAaHHOTO TMapaMmerpa «apeiid» pacxoma
YMEHBIIAETCs 32 CYET YBEIWYCHUS BPEMEHH 0OpabOTKH CHrHaiia OT
I1IT.
3HayeHHe TMapaMeTpa «BpeMs JeMI(QHUPOBAHUS» MOXKET ObITh
YCTAHOBJICHO B MHTepBaJie OT 1 10 60 cek.
C momomipl0 AAHHOTO TMapaMeTpa MOXKHO YyKa3aThb HalpaBJICHUE
notoka. Hampumep, eciu HampaBiIeHHE IMOTOKa MPOTHBOIOIOKHO
HANpaBJICHUI0O MapKHUPOBKH, HAHECEHHOM Ha KOPIyC IMEPBHYHOTO
npeoOpasoBarens, TO  IapaMeTpy  «HAIlpaBlICHHE  IOTOKa»
HE00XOIUMO MPUCBOUTH 3HAUCHUE «OOpaTHOEY.
Ha BBIOOD JOCTYITHO JBa 3HAYCHHUS:
® «IpSIMOE» - TOTOK paboyell Cpe/ibl HallPaBJIeH B COOTBETCTBUU C
MapKUPOBKOW TEPBUYHOTO MpeoOpazoBarens (manee - mpsMoit
MOTOK);
e «oOpaTHOEe» - TOTOK paboyeil cpeapl HampaBlieH B
NPOTHBOIOJIOXKHYIO CTOPOHY OTHOCHUTEIFHO MapKHPOBKH
NEPBUYHOTO MpeoOpazoBaTens (fanee - 00paTHBIN MOTOK)

Hamnpasnenue
IIOTOKA

M3

BHUMAHMUE!
JlaHHBIII TIapaMeTp OKa3blBae€T BIMSHUE TOJHKO HA 3HAYCHHE
00BEMHOr0 pacxoia, OToOpa)kaeMoro Ha MAHCIUIEE BTOPUYHOTO
npeoOpa3oBaTelis, BBIXOJHON CHTHAJ HE U3MEHSIETCSI.
JlaHHBINA TIapaMeTp HEOOXOIUM JUIsl KaMOPOBKH «HYJIEBOM TOUKH
pacxomoMepa Uil UCKIIOUEHHS ONIMOKW OIpenesieHUs] 00beMHOT0
pacxojia B IPOLECCE €ro IKCILTyaTallHH.
[TocnemoBaTenbHOCTh KaTMOPOBKH:
® HaIOJIHUTH YYaCTOK U3MEPEHHUsI pabouei cpenou;
® yIamuTh BO3AYX U3 BHYTPEHHEH IMOJOCTH TEPBHYHOTO
npeoOpaszoBaTens;
® OCTaHOBUTH TIOTOK pabodel cpenpl, OHa JOJKHA OBITh
HETIOIBIKHA,;
® BBINIOJHUTH BXOJ B TApaMETP «HYJb PacXo/1ay;
e ycraHoBuTh 3HaueHue FS = 00000 mm/c.

[Tpumep:

[Ipu Bxoze B mapameTp «HYJb pacxo/ia» MEepBOHAYAIbHOE 3HAUYCHUE
«FS = -00133», Torna HUXXHEe 3HAYEHHWE HEOOXOIUMO YCTaHOBHUTH
paBHBIM «+00133»:

M9 | Hyns pacxona

FS = 0000
+ 00133

Ecnmu wm3Haganmeno «FS = +00133», Torma HMKHEE 3HA4YEeHUE
HeoOxoaumMo n3MeHuTh Ha «-00133», uto mo3BonmuT ycTaHOBUTH «FS
= (00000y.

BHUMAHMUE!
KanuOpoBKy «HyJIeBOH TOYKM» HEOOXOAMMO MPOBOAUTH TOJIBKO Ha
TOM paboueil cpenie, Ha KOTOPO MIaHUPYETCSI U3MEPEHNE 0O0BEMHOTO
pacxopa!
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JlaHHBIN TapaMeTp YyCTaHaBIMBAEeT 3HAUEHUE BEPXHEro mpenena
M3MEpeHuil 00bEMHOI0 Pacxo/a.

Ecmm  daktruecknii 0O0beMHBIH pacxoa OyIeT BHINIE JTaHHOTO
3HA4YeHHUs, TO Ha JUCIUIee OyAeT OTOOpakaThCsi 3HAUYCHHE BEPXHETO
npeena u3MEpeHui.

Otceuka pacxolla yCTaHaBIMBAE€TCd B IPOLIEHTaX OT BEPXHErO
npeaenpHoro anamnasona pacxona ot 000 go 599,99 %.

Hanpuwmep: 3nauenue orceuxu = 20 %. B a3Tom cnyuae, MUHUMaIbHBIH
pacxox = 20 % OT MakCHUMaJbHOTO 3HA4YEeHMs pacxoia (3HaueHUs,
ycranoBiieHHOro B M6) [Ipumeuanue: sta GyHKIMS 1EHCTBYET TOIBKO
eciau B M11 pexxuM «BKITIOUECHOY.

[TapameTp «MakcUMaabHBI OOBEMHBIN pacxom» (BEPXHUM Mpeen
U3MEpeHusi O00BEMHOro pacxojaa) BiuseT Ha 3HaueHus FQP
(IpOIIEHTHOE COOTHOIICHHWE TEKYIIero OOBEMHOTO0 pacxoja K
M10 3HaueHue MaKCUMaJlbHOMY pPAacxojy), YacTOTHOTO ¥ TOKOBOTO BBIXOJHBIX
OTCEUKHU CUTHAJIOB.

Pacuert 3nauenus FOQP:

FQP d 100, [%
= — %
Q MR %]

rae,
FM - Texyuiee 3HaueHnEe 00BEMHOTO Pacxo/a;
MR - 3HaYeHME MAaKCUMAJIBHOTO 00BEMHOTO pacxoa (BepXHUN
npezen u3MepeHusi 00bEMHOTO Pacxo/ia).

[pumep: FM= 45 n/a; MR = 900 /4

FQP = — » 100 = 5 [%]

900

JlaHHBIN TapaMeTp MO3BOJISIET BKIIOUYUTH WM OTKIIOYUTH (PYHKIIHIO
«3HAYEHUE OTCEUKM.

«Otceuka pacxofa» = «BKIL» - (QYHKIHS «3HAYCHHE OTCEUKN
Ortceuka
M11 BKJIIOUCHA;
pacxona
«Otceuka pacxofa» = «BBIKI.» - (QYHKIHUS «3HAYEHHE OTCEUKN
OTKJIIOYEHA.
3navenne Ha MeHIO M 10 (oTceuka pacxona).
B nanHOM mapameTpe yCTaHaBIMBAIOTCS PA3PSAHOCTb U EIUHUILIBI
U3MEpEHUs CUeTUHKA.
Pazpaonocms u eOunuybl uzmepenus
Ennauner
M12 6 Ennannel uamepenus Pa3psnHocth
o0beMa
1 (suTper) | 0,001 | 0,010 | 0,100 | 1,000
M (metpsl kyOuueckue) | 0,001 | 0,010 | 0,100 1,000
AHaJI0TOBbI€ BHIX0bl BTOPHYHOI0 MMpeodpa3oBarTeis
MI3 OO6parHbIi OyHKIUSA JEHCTBYET TOJBKO JIsi OOpaTHOTO MOTOKA, €CIM B MEHIO
MMOTOK M13 - «BKIJIIOUEHOY.
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Hanpumep, Mmerto M13 = "BBIKIIOYNTH", HET BBIXOJHOI'O CHUTHAaJA,
Ja’ke ecu 0OpaTHBIM MOTOK B TPyOE eCTh.

[Ipumeuanue: STOT NEPEKIOYATENIb HE MOXKET KOHTPOJIMPOBATh
BBIXO/Ibl IIPY MTOJIOKUTEIBHOM PAacXo/ie.

JlaHHBII ~ DapaMeTp  YCTaHABIMBACT  JHANa3oH  BBIXOJHOTO
aHaJIOrOBOTO cUrHana. [yt BbIOOpa JOCTYITHBI aHATOTOBBIA TOKOBBIN
curHai B qranasosne 4 - 20 MA / 0-10 B.

Ilo ymonuaHuIo AMana3oH TOKOBOTO CUTHAJIA YCTAHOBJIEH B PEXHUME:
4 - 20MA.

PacdueT 3HaYEHHS TOKOBOI'O BEIXOJHOI'O CHTHAJIA

FM
CO = (CH = CL) * 1 + CL, [MA]

rae,
FM - Texyuiee 3HaueHnEe 00BEMHOTO Pacxo/a;
3HAQUYCHHE MaKCUMaJIbHOTO OO0BEMHOTO pacxoaa (BEpXHHI
M14 | TokoBbIi BBIXOA npeJen u3MepeHus 00bEMHOTO Pacxo/ia);
MR - 3HaYeHME MaKCUMAIBHOTO O0BEMHOTO pacxoja (BepXHUI
npezen u3MepeHusi 00bEMHOT0 pacxo/a;
CO - 3HaYeHNE TOKOBOT'O CUTHAJIA 111 00beMHOT0 pacxoaa FM;
CH - BepxHull mpezesl TOKOBOrO cUrHaia (yCTaHaBIMBAETCA B
napameTpe «TOKOBBIN BBIXO», CM. MeHI0 M 14);
CL - HuXHUHM mpenen TOKOBOro curHaia (yCTaHaBJIMBAEeTCs B
napameTpe «THUIT TOKOBOTO BBIXO/a», CM. MEHIO M 14).

Ipumep: FM = 500 [/1]; MR = 900 [11/4]; CH = 20 [MA];
CL =4 [wA].

— —_ 4 *

+4 ~ 12.89 [MA]

ITo BBIOOpY: YaCTOTHBIN/UMITYTECHBIH.

YacTOTHBIN: HA BLIXOAE YACTOTHEIM CUTHAII.

Yacrotuelii / | IMITyIbCHBIN: Ha BBIXOJIE MACIITA0MPyEMBbIii UMITYIbCHBIM CUTHAI.
M15 UMITYJIbCHBIM | «HacTOTHBINA /MMITYJIbCHBIN BBIXOMI» = «HUMITYJIbCHBIN» - TPAH3UCTOP
BBIXOJ TCHEPUPYET MMITYJIbCHBI BBIXOJHOM CHTHAN. «YacTOTHBIA /
VMMITYJIbCHBIM BBIXOA» = «YaCTOTHBI» - TPAH3UCTOpP TE€HEPUPYET
YaCTOTHBIM BBIXOJAHOM CUTHAJI.

B nanHOM mapamerpe ycTaHaBIMBAEeTCsl BEC UMITyJbca (KOJIUYECTBO
O0BEMHBIX €IUHHII Ha OJMH HMIyJbc). Bec ummynbca MOXKHO
YCTaHOBUTH €ci B M 15 BBIOpaH peKUM «MMITYJIbCHD.

M16 | LleHa ummyibca [lena nmnynsca |Bec umnynbca |Ilena umnynsca | Bec umnynbca
1 0.001 n/umn 5 0.001 m3/umn
2 0.01 n/mmn 6 0.01 m3/umn
3 0.1 n/umn 7 0.1 M3/umn
4 1.0 n/umn 8 1.0 M3/uMn

Hwnanazon gactot: ot 0 70 9999 I'm.

MakcumanbHas | B jaHHOM napameTpe yCTaHaBJIMBACTCS BEPXHUU IIPEAEI YaCTOTHOTO
4acToTa curHasa. MakcuMmasibHas 4acToTa CBsi3aHa C AMANa30HOM OOBEMHOIO

pacxoja M6 (MakcuMasbHBIN pacxon).

M17
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PacueT 3Ha4YEHMS YaCTOTHOI'O BBIXOJHOI'O CUTHAJIA:

FS a FF, [T
— —— %
MR oTul

rae,
FM - Texymiee 3HaueHnEe 00BEMHOTO Pacxo/a;
MR - 3HaYeHME MaKCUMAIBHOTO O0BEMHOTO pacxoja (BepXHUN
npeen u3MepeHus 00bEMHOTO Pacxo/a);
FS - 3nauenune yactoTHOrO curHana jist pacxona FM;
FF - BepxHuii mpesen 4aCTOTHOTO cUTHAJA (YCTaHABIIMBACTCS B
napameTpe «MaKCUMajibHasi 4acToTa», cM. MeHio M 17).

[pumep: FM= 45 n/4; MR =900 n/4

FS =

500 * 5000 = 250 [I]

Curnaansanus

JlanHBII  mapaMeTp  BKJIIOYACT WM  OTKJIIOYAaeT  (PYHKIHIO
oOHapykeHHsl «IycToil» TpyOsl. Ecim mapamerp «oOHapyxkeHue
yCcTOo TpyObD» BKIIOUEH («0OOHApYKEHHUE ITyCTOH TPYyObI» = «BKI») U
IPOTOYHAs 4YacTh IEPBUYHOrO IpeoOpa3oBarens HE 3alojHEHa
paboueil cpemoil, TO BTOpHYHBIA TpeoOpa3oBaTeNib MEPEcTaeT
OOHapyXeHue | reHepupoBaTh KakKHe-TMOO BBIXOJHBIE CHUTHAJBI W Ha JUCILIEE
MyCTOM TpyObl | OTOOpa)xkaeTcst HyJIeBOil 0ObEMHBIN pacxo/l.

Ecnmu «oOHapyxeHue mycTod TpyOb» = «BBIKI», TO B Cilydae
«ITyCTOM» TpyOBbl BTOPUYHBIN Npeodpa3zoBaTeilb MOXKET T€eHEpUPOBAThH
BBIXOJIHBIE CUTHAJIBI, HOJy4aeMble u3-3a BHEILIHETO
AJIEKTPOMAarHuTHOro myma, ocrarouHod J/IC m T.., Ha aucmee
BO3MOKHO OTOOpaKEHHE 00BEMHOTO pacxo/a.

MI18

[TepBas cTpoka: M3MEpPEeHHOE 3HAYCHHE MTPOBOAMMOCTH («K»).
Bropast ctpoka: Koo pUIMeHT TPOBOAUMOCTH KHUAKOCTU. 3HAUEHUE,
KOTOpOE OMPEENSIeT CUTHA TPEBOTH ITyCTON TPYOHI.

3nauenue no ymonyanuio: 02000.

WNuaukaius 0o0bEMHOTO pacxoja, UMITYJIbCHBIM BBIXOJ U TOKOBBIN
BeIxon "= 0", kKorma TpyOa mycTasi.

[Tpumeuanue: ycTaHOBUTE 3TOT MapameTp, Korjaa TpyOa 3amoiHeHa
KUJKOCTBIO.

ITopor
MI19 | cpabarpiBaHUS
MyCTOU TPyOBI

JlaHHBIN TapaMeTp MO3BOJISIET BKIIOUYUTH WIH OTKIIOYUTH (QYHKIIHIO
OTCIIKHMBAHMUSA  TPEBBIIICHUS BEPXHEro TIpejena  Juara3oHa
Bepxuuii M3MEpeHus O00beMHOro pacxoma (cM. MeH0 M21  «3HadeHue
M20 npeaen aBapUIHOIO CUTHAJIA BEPXHETO MPEAEIIa).

cUrHanm3auuu | «BepXxHuil mpenen CUTHaNIM3alUM» = «BKJD» - CHCTEMa aBapHITHBIX
CUTHAJIOB BKJIIOUEHA. «BEPXHHH IMpEaesl CUTHAIM3ALNNY = «BBIKID) -
CHCTEMa aBapUITHBIX CUTHAJIOB OTKJIIOUEHA.
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3unauenue: ot 0 % 1m0 199,9 %
3HateHIe B nmanHOM mapamerpe 3amaércs MOpOr CpadaThIBAHUS MPEBBIIICHUSI
ABAPHIFOro BEPXHETo MpeJena quana3oHa U3MepeHus pacxoia.

M2 1 CHIHATA Curnanuzanusi BEpXHEro mIpejena 00bEeMHOT0 Pacxojia BKIIOYAETCS
BepXHETO TOJBKO €CIU B MEHI0O M20 «BKIFOYEHOY. . o
npeena ITpumep: MR=800 1/4, xouTponb npeBbimieHust 50 %. ABapuUHHBIN

CUTHaJ IpU MPEBBIICHUN BEPXHETo Mpejena Iuana3oHa N3MepeHUs
pacxona cpabotaer ecnu Oynet pacxon Beimie 1200 /g
JlaHHBIN TapaMeTp MO3BOJISET BKIIOYUTH WM OTKIIOYUTH (YHKIIHIO
OTCJIE)KUBAHMSI aBapuiiHOrO curHana M23.

M2 Hwxnuit npenen | « HwkHui nipefen CUTHaNM3aluny = «BKJID)» - CHUCTEMa aBapUKHBIX

CUTHQJIM3ALMU | CUTHAJIOB BKJIIOYEHA.
«HwxHMI TIpeien CUTHAIM3AMN) = «BBIKJDY - CUCTEMAa aBapHUITHBIX
CUTHAQJIOB OTKJIFOUEHA.
3navenue: ot 0% 10 199.9% (3HaueHME HUIKHETO MpeJena pacxoaa
3HaueHune BKJIFOUCHUSI CUTHAJIU3AIINHN ).
aBapuitHOTO Curnanuzanusi HXKHEro mpejena o0beMHOT0o pacxoja BKIIIOYaeTcs

M23 CUTHaJla TOJIBKO eciu M22 = «BKJIIOUEHO» W 3Ha4Ye€HHE O0BEMHOIO Pacxoja
HUKHETO MEHbIIIE, YeM 3HAYCHHUE, YCTAHOBJICHHOE B MEHIO M23.
npezena ITpumep: MR=800 /4, kouTporms 50 %. ABapuiiHbIi CHrHaI

cpabotaet, eciiu pacxoj Oynet Huxke 400 j1/4.
JlaHHBIN TapaMeTp MO3BOJISET BKIIOUYUTH WM OTKIIOYUTH (QYHKIIHIO
Curnanuzanus
M4 cHCTeMHOG CaMO/IMarHOCTHKH, KOTOpas HCIONb3YeTCs MPH 3allyCke pacxooMepa
LGk (eM. m. 3 «mepBbIii 3amyck» Talnuma 5. «operynpeauTeNbHbIe
(aBapuiiHbI€) CUTHAJIBI»).
HN3MeHeHHe mapoJisi cOpoca HAKONMUTEJIbHOI0 CHETYHKA 00beMa
M5 OOnynenue HeoOxoquMo yCTaHOBHTH Tapoyib Il cOpoca HAKOMUTEITHHBIX
CYMMaTOpOB CUETYHKOB 00beMa.
IlepBu4HbIii Npeodpa3oBaTe/ib
JIaHHBINA TapaMeTp IOKa3bIBaeT, ¢ KaKOH 4YacTOTOH BO30YXICHHUS
GYHKIIMOHUPYIOT KaTyIIKH UHAYKTUBHOCTH MEPBUYHOTO
npeoOpa3oBarens. 3HaU€HUE YaCTOTHI BO30YXK/IEHUS 3aBHCHUT, IIPEXKIEC
BCEro, OT pa3Mepa MEepBUYHOrO NpeodpazoBaTens, YaCTOThI
ANEKTPUUYECKON CETH U TUIa paboueii Cpebl.
Tun
M26 H3MepAeMOii Jlns mepBuuHOrO mpeoOpaszoBaTens ¢ nuamerpoMm Hiwke Jy-200
cpebI PEKOMEHyeTC  YCTaHaBIMBATL  SHAYCHUE  HApaMeTpa  «THI
nu3MepsieMoi cpenb» = «Tul 1», Boime y-200 «tun 3» nian «Tam 2».
BHUMAHHUE!
[Tocne kaxkaoro M3MEHEHUs YacTOThl BO30YXKIEHHUS HEOOXOIUMO
BBHITIONTHATh KaTHOPOBKY «HYJIEBOH TOYKW» (CM. MeHI0O M9 «Hymb
pacxojiay).
Jara
M27 | mpousBoactBa | ['on, Mecsil mpor3BOICTBA IEPBUYHOTO MIPEOOpa30BATETISI.
[1I1
M28 Cepuiinbpiit HoMep | JlaHHBIA TapaMeTp COACPKUT HHEPOPMAIMI0 O CEPUMHOM HOMEpE
11 MIEPBUYHOTO Mpeodpa3oBaTels.
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Ne DyHKIUA IIapameTpsl / onucanue
. | 3aBojcKol KamuOPOBOYHBINA KO OULIUEHT.
KammbGpoBounbIit a p bun
M29 KO3((pUIIMEHT
ﬁbg’ (12 ) BHUMAHMUE!
q W3MeHsITh 3HaU€HUE JAHHOTO MapaMeTpa 3anperieHo.
Koppexkuusi iuHeapuzanumu
[To BEIOOPY: BKITIOUUTD / BHIKIIFOUHT.
Ora GyHKIUS BKIIOYEHUS WIA OTKJIIOYEHHE MHOTOTOYEYHOM
KaITMOPOBKH.
BxroueHo: KoppeKius TMHeapu3aluu UCI0Ib3yeTcs;
BrIkITIoueHO: KOppeKIHsl TMHEapU3alii He UCTIONIb3YEeTCs, TaXe eCITu
M30 JInHeHbIH MeH10 oT M31 1o M38, ycTaHOBJIEHBI.
KO3 PHUIHEHT
BHUMAHMUE!
KanuOpoBka 1Mo KOHTPOJIBHBIM TOYKaM OCYIIECTBIISIETCS Ha 3aBOJE
U3TOTOBUTEIE.
3amperneHo  KM3MEHEHHE 3HAUYCHUW  KOHTPOJNBHBIX  TOYEK U
kod(purmenToB nepecuera (cMm. oT MeHIO M31 1o M38).
Touka
KOppEKLUU Konrtponbhas Touka 1.
M31 .
00BEMHOTO Juama3zon 3HadyeHuii: ot 0 10 19.999 m/c.
pacxona |
Koadpdunuent .
(1)(1)“ 1 KoaddurmenT nepecuera At KOHTPOIBHON TOUKH 1.
M32 | mnepecuéra g o
Jwnanazon 3navenuii: ot 0 1o 1.999.
TOYKH |
Touka
KOpPEKIUU KonTposbnas Touka 2.
M33 o
00BEMHOTO Juamazon 3aauenuit: ot 0 1o 19.999 m/c.
pacxona 2
Koadduruent .
(M).. ! Koaddunment nepecuera At KOHTPOIbHON TOUKH 2.
M34 | nepecuéra nus o
Juanazon 31auenuii: ot 0 1o 1.999.
TOYKH 2
Touka
KOpPPEKLIUH KonTponbHas Touka 3.
M35 .
00BEMHOTO Juama3zon 3HadyeHuii: ot 0 10 19.999 m/c.
pacxoja 3
Koadpdumuent .
(1)(1)“ 1 Koaddunment nepecuera A KOHTPOIbHON TOUKH 3.
M36 | nepecuéra ans 9
Juanazon 31auenuii: ot 0 1o 1.999.
TOYKH 3
Touka
KOpPEKIUU KonTposbnas Touka 4.
M37 o
00BEMHOTO Juamazon 3aauenuit: ot 0 1o 19.999 m/c.
pacxona 4
Koaddurnuent .
(1)(1)" 5 Koadduunent nepecyera it KOHTPOIBbHOM TOUKH 4.
M38 | mepecuéra nius o
Jwnanazon 3navenuii: ot 0 g0 1.999.
TOYKH 4
YcTraHoBKa mapamMeTpoB sl 00beMa KHIKOCTH.
IIpu TexHM4YeCKOM 00CTYKUBAHMHU WJIM 3aMeHe PacxoJoMepa MOKeT NOTPed0BaAThHC S
BOCCTAHOBHUTH 3HAYEHUsI MPeEIbIIYIIEro HAKOMJIEHHOT0 00beMa. BBo TaHHBIX B MEHIO OT
M39 10 M42 no3B0JISIIOT 3TO peajin3oBaTh
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OrpanuueHue
MUHHMAIBHOTO | v o oBTE 3HAUCHHE: OT 00000 10 99999.
M39 00BEMHOTO
Muaniye pa3psabl HOJ0KUTEIBHOIO HAKOTIEHHOTO 00beMa.
pacxozna
(MPCOIIH)
Orpanunuenue
MAKCUMAIBHOTO | v ra1ouTE 3HAUCHTE: OT 0000 10 9999.
M40 00BEMHOTO
Crapiue pa3ps/ibl MOJIOKUTETFHOTO HAKOIIICHHOTO 00heMa.
pacxona
(CPCOIIH)
OrpanunueHue
o0OpaTHOTO
Ma1 MUHUMaIbHOTO | YctaHoBUTH 3HaueHue: oT 00000 o 99999.
00BEMHOTO Muamimue pa3psapl OTPUIATETFHOTO HAKOIJICHHOTO 00heMa.
pacxona
(MPCOOH)
Orpanunuenue
oOpaTHOTO
M4o | MAKCHMATBLHOTO VYceranoButs 3Hauenue: ot 0000 go 9999.
00BEMHOTO Crapiue pa3ps/ibl OTPULATEIBHOTO HAKOIIEHHOTO 00beMa.
pacxona
(CPCOOH)
DyHKIMSA M0ABJIEeHHUS MOMeX
JlaHHBIN TapaMeTp MO3BOJISET BKIIOYUTH WIH OTKIIOYUTH (PYHKIIHIO
KOPPEKTHPOBKK 00OBEMHOTO pacxoja MpH HaJM4uu B paboueit cpene
Pa3IMYHBIX TBEPAbIX BKIIOYEHUH, HallpUMeEp, MpPU HCIOIb30BAaHUU
UyBoTBUTEb- pacxoomMepa Ha CyCIEH3uH, IHemnono3e u Ap. [lomexu wmoryt
M43 HOCTE BO3HUKHYTh TOT'/1a, KOT/Ia TBEPIbIC TPaHYJIbl, IAPANAOT UIIW YAAPSIOT
AeKTpoabl. DYHKIHS MONABICHHUS dTUX MOMEX MOXET CHUXKATh WX
BO3JICHCTBUE YCTAaHOBKOM NapaMeTpoB B MeHI0 M43 u M45.
«UyBCTBUTETBHOCTE» = «BKII» - (DYHKIIMS BKIIIOUCHA;
«YUyBCTBUTEIBHOCTbY» = «BBIKI» - (YHKIIHMS OTKIIOYCHA.
JlaHHBIM ~ TIapaMeTpOM  YCTaHABJIMBACTCSA  YyBCTBUTEIBHOCTH
pacxosomepa K TBEPABIM BKIIIOUEHUSIM B U3MEPSEMOM cpeie.
KoppektupoBka BblnosiHsAETCS ¢ moMolblo 10 3HaueHui ckopocrei
paboueii cpeast B auamazone ot 0.010 (rpamamms 1) mo 0.800
(rpanmarus 10) m/c.
. MaxkcruMaibHas CTeNeHb YyBCTBUTEILHOCTH U TTOJIABJICHUS TOMEX IS
Hactpoiika rpanamm 1.
M44 | 4yBCTBUTEND-
HOCTH
Ne | 3nauenue ckopoctu, M/c | Ne 3Ha4yeHue CKOPOCTH, M/C
1 0.010 6 0.100
2 0.020 7 0.200
3 0.030 8 0.300
4 0.050 9 0.500
5 0.080 10 0.800
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DTOT mapaMeTp OmpelessieT ATUTENIbHOCTh MHTEpBaia MOJaBICHUS
nomex B enuHuIax Mc. Jlnanazon 3nauenuii: ot 0010 no 8246 mc.

Bpewms
p Ecim nmpoaomKUTENbHOCTh OTAEIBHOIO CUTHAJIa MEHBIIE, YeM
M45 | 4yBCTBUTENb-
HOCTH 3HAueHHUE, yKa3aHHOE B MEHIO M45, TO 3TOT CHUTHA MOXKET OBITh

paclieHeH Kak IoMexa M mojiaBjieH. B mpoTuBHOM ciydae oH Oyner
BOCTIPHHUMATHCS KaK OOBIYHBIM CUTHAI.
YupasjieHue napoysiMmu

M46 [Taposs 1
M47 [Taposb 2 N3menuts naponmu ¢ M46 no M49 BO3MOXHO TOJIBKO HCHOJB3YS
M48 [Tapons 3 [1apoJib YPOBHS S5 JUIsl U3BMEHEHHUSI 3HaYEHUH NTapameTpa.

M49 ITapons 4
Hcnoab3yercst TOJIBKO B 3aBOJICKHX YCJAOBUAX: KATHOPOBKA HYJI€BOH TOYKH WIH

KAJMOPOBKA NMOJHON MIKAJIbI

JlanHbIli ~ mapaMeTp  SABISETCS  3aBOJCKUM  KaJMOPOBOYHBIM
KO3((QUIIMEHTOM TOKOBOTO BBIXOJAHOTO CHTHala JUIsi HUKHETO

M350 K1 .
npezeia u3MEpeHnii 00beMHOTO pacxoaa (HysneBas Touka 0 MA unu 4
MA).
JlanHbIli ~ mapaMmeTrp  SBISETCS  3aBOJACKUM  KaJMOPOBOYHBIM

M51 K KOA((QUIIMEHTOM TOKOBOTO BBIXOJHOTO CHTHAala JJIsi BEPXHETO
npezeia u3MepeHuit 00bEeMHOT0 pacxoaa (MakcCUMalbHbBIN pacxos 10
MA unu 20 MA).
JlaHHBIN rnapamerp SIBIIAETCSA CIIEUATBbHBIM 3aBOJICKUM

3aBoICKOI Kod(ppurmeHTom.
M52 | KanuOpOBOYHBIN
Kod(hurmeHt BHUMAHHUE!
V3MeHeHne JaHHOTO MapaMeTpa 3amnpeieHo.
MS53 Jlara Jlata mpou3BOJICTBA BTOPUYHOTO TIPEOOpa30BaTENS.
npon3BozicTea BIT
M54 Cepm/ng’g Hovep 3aB0OJICKOI1 HOMEp BTOPHUYHOTO Mpeodpa3zoBaTels.

4. ITouck u ycTpaHeHHEe BO3MOKHBIX HEHUCIIPABHOCTEMH

Taonuya 9. Bo3zmoosicnvle HeucnpasHocmu u CROCOObL UX yCMPAHEHUA

HeucnpaBHoOCTH IIpyuyuHa ¥ BApUAHTHI YCTPAHEHUS
Ilepebou rnekmponumanus
® [IPOBEPHTE MOJKIIOUCHHUE MUTAHUS
Henonaoxa coeounumenvroeo kabens
® TIPOBEPhTE COCTUHUTEIHHBINA KaOenb
IIpedoxpanumenv smopuuro2o npeobpazosameins vlulell U3 CMpos
® BBLINOJIHUTE 3aMEHYy IPEJOXPAHUTENST BTOPUYHOTO IpeoOpazoBaTes
(cM. pHCYHOK 95).
Koumpacmnocme oucnnes cauwikom Huskas
® VBEIMYHTh KOHTPACTHOCTh guciies (cm. m. 3.1. «HacTpoika
KOHTPACTHOCTH JIUCILIES).
Tpyb6onposoo 3anonimwen He NOIHOCMbIO UMU 8 cpede NPUCYMCMEYem
HecTaOuUnpHBIN | NY36IPbKU 8030yXA
pacxon ® yBEIMYbTE PACXO]
® yIaJIKTE My3bIPbKH BO3/yXa

Ha mucnmee e
oToOpaxaercs
nHpopMarus
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HeucnpaBHoCTh

IIprnyuHa ¥ BAPHAHTHI YCTPAHEHUSA

3azemnenue napyuerno
® TIPOBEPUTH 3a3eMJICHHE pacxoioMepa

Tomexu QJIEKMPOMACHUNTHbLE
® TNECPEMECTUTH MCTOYHHK IMOMEX AAJBIIC OT pacXxoaoMeEpa

[Ipu oTcyTcTBUM
MoTOKa paboueit
Cpeabl 3HaUCHHUE
pacxona
Kosie0IeTcs uiu
HE paBHO HYJIIO.

Kanubposxa no «uynesoii mouku» pacxooomepa He Obla 8bINOIHEHA.
® BBINIOJHUTE KaTMOPOBKY IO «HYJIEBOH TOoUke» (cM. 1.3.5. «MeHIo
napameTpb», MeHI0O M9 «HyJIb pacxomay).

Dnexmpoovl nepauuHo20 npeobpazosamers 3a2ps3HeHbl.
® BBIIOJHUTH OYUCTKY AJIEKTPOAOB IIETKOM C MATKOM IIETUHOM WU
MATKOH TKaHBIO

He xoppexmno evibpano mecmo monmasica

® CMEHHUTE MECTO MOHTaXKa
Tpybonposo0 3anonmneH He NOIHOCMbIO UIU 8 Cpede NPUCYMCmeyem
ny3vlpbKU 8030yXa

[IpeBbiienne
® YBEIMYbTE PACXO]l
TOYHOCTHU . ATTHTE TIV3 oBIvXa
UTE My3bIPbKU B X
U3MEpEeHUs YA Y3bIP o
pacxoja H3onayus cuenanbHo2o Kabens nospexicoena
® BOCCTAaHOBUTH M3OJISIMIO UM 3aMEHUTH KaOellb
Teub mpybonposoda unu 3anOpHOU ApMamypol
® BOCCTaHOBHTE LIEJIOCTHOCTH TPYOONPOBO/Ia MM 3aIIOPHOM
apMaTypbl
Ha ngucrmtee .
o etc OnexmponposooHocms paboueti cpedbl CIUWKOM MAA
MOSIBIISIETCS
N e yOemurech, 4YTO (aKTUYECKOE 3HAYEHUE DJICKTPOIPOBOTHOCTH
aBapHHbBIN 3HAK . .
«FGP» paboueii cpenbl COOTBETCTBYET MUHUMANIbHOM (Tabymma 1).
Ha nucnutee Cucmemnas owudka pacxooomepa
HOSIBIISIETCA e oOparuTech B CIIy:KOY TEXHUUECKOU MOIICPIKKH.
aBapUUHBIN 3HAK
«KOJIOKOJIBYHMK
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5. MapkupoBKa BTOPUYHOT0 Mpeodpa3oBaTeJis

{— PACXOﬂOMEP-C":I ETHUK ]
SNEKTPOMAITHUTHBIN STREAMLUX
(Mopgudukauus:)«— 2 —116

Monenb:)«— 3

(BTopuyHbIi NpeobpazosaTtenb:|«—4

(3aBoackon N9j«— 5 (CTeneHb 3aWuThl:+«—6
(MuTanue:)«— 7 Eor:py}l(aromeﬁ cpep,biﬂﬂ—s
Bbixoabl)«—9 (Ceszb:)+~—110)

(data npoussoacTea:«— ||

o O

4

7

|
14 15
Pucynok 16. Mapkupoeounas mabauuka 6mopudHozo npeodpazosamens

Tabnuya 10. Pacuwiughposka mapkupogounoii madauuKu 6mopudHo2o npeoopazosamens

pacxooomepa

1. HamMCHOBaHHE U3JICIIHS; 9.  BBIXOJIBI BTOPUYHOTO TIpeoOpa3oBaTers;

2. MomuduKaius U3Ieus; 10. cBs3b (U(pOBOI BEIXOM);

3. MOAeIb U3ICIIHN, 11. paTta mpou3BOACTBA U3IEIHS;

4. Mopelib BTOPUYHOTO 12. npou3BOIUTENH U3JIETUS;
npeoOpazoBarers; 13. calT npou3BOIUTENS U3ICIIHS;

5. 3aBOJCKOHM HOMED; 14. 3HaK yTBep)KIEHUS THUIIA;

6. KIiacc 3aluThl; 15. 3Hak TamoxxeHHoro Coro3a;

7. TUTaHUE PacxoAOoMepa; 16. QR koj ¢ 1ONOJHUTENBHOMN

8. JMama3oH TeMIepaTyphbl nHpopmanueit 006 U3aeIun u
OKPY’KaIOIIeH cpeibl; IPOU3BOJUTEIE

29



B = ENERGETIRA LD, I
u [ |

6. 3amuTa 0T HECAHKIMOHMPOBAHHOTO BMELIATEJIbLCTBA

B nmemsx nmpenorBpamieHus — HECAaHKLUHWOHWPOBAHHOW  HACTPOWKHA W
BMEIIIATEILCTBA B pabOTy pacxoaoMepa MPOW3BOAUTENh IPU BBITYCKE U3
MIPOU3BOICTBA MTPOBOIUT MJIOMOUPOBAHUE B MECTaX, YKa3aHHBIX HAa pUCYHKax 17 u
18. Bo Bpems 3KCIulyatanuu, TPaHCIIOPTUPOBAHUSA, XPAaHEHUS M TEXHUYECKOIO
0o0CITy)KUBaHUs, IUIOMOBI (TIeYaTH, HAKJICHKH) NPEANPUITUSA-U3TOTOBUTENSI B
TEUEHUE TapaHTUHUHOTO CpPOKa JOJKHBI ObITh COXpaHEHbl W HE JOJKHBI MUMETh
CJIE0B MOBPEXACHUN. B cilydyae mMOBpeXICHUS 3alIUTHBIX KJIEMM HM3TOTOBUTEIIb
CHUMAET C ce0s rapaHTHiTHbIE 00s13aTeNbCTBRA.

Mecra
MJIOMOMPOBKHU OT
HECAaHKIIMOHHOTO
JI0CTYyTIa

Pucynok 17. Cxema nnomouposexu BIT MT100HS5
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MecTo niI0MOMpPOBKH
OT HECAaHKIIMOHHOTO
J0CTyIa

Pucynok 18. Cxema nnomouposexku BII MT101

[Iporpammuoe obecmeuenue (mamee mo Tekcty - [1O) sBmsercs
KOH(HUICHIIMATEHON uHdopmaruen MPEANPUATUS-U3TOTOBUTENS c
COOTBETCTBYIOIIMM Pa3rpaHUUCHUEM JOCTyIa K HEMY COTPYIHUKOB U3TOTOBHUTEIIS
Y IPUHITUTIOM HEPACIIPOCTPAHEHUSI.

Hoctyn nuil (kpoMe Tpynmbl pa3pabOoTUUKOB) K UCXOAHBIM TekcTam 110 He
npeaycmotped. Unentudukaims [1O ocyiiecTsisieTcs mo HOMEPY BEpCUH, KOTOpast
O0TOOPA3UTHCS HA AUCIUIEE MPU BKIIOUEHUH PACX0JI0OMEPA.

Nnentudukanronupie naHHble (PU3HAKH) 3HaveHHe
Wnenrudukanuonnoe HanumenoBanue 110 -

Howmep Bepcun (nnentudukanunonssiii Homep) [10 8.X

O6o3nauenne X B 3amucu HoMmepa Bepcuu [1O 3aMeHsieT CHMBOJIBI, OTBEYAIOIIHE 3a
METPOJIOTHYECKH HE3HAYUMYIO YaCTh.
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7. TpancoprupoBanue

BHUMAHHUE!

BTopuunbiii mpeoOpazoBaresib HEOOXOJIWMO TPAHCIOPTUPOBATH B
CYXOH, YUCTOU U yJIApOIPOUYHON YIIAKOBKE, 3aIMILIAIOIIEN U3IAETUE OT
BO3MOKHBIX MEXAHUYECKUX MOBPEKICHUM, OCAJKOB, COJIHEYHOIO
CBETa U T.JI.

BHUMAHHUE!

Bropuunslii npeoOpa3oBaTesb B YIIaKOBKE BbIACPKUBAET CIEAYIOIINE
YCJIOBHS IIPY TPAHCHOPTUPOBKE:

e Ttemrepatypy ot Munyc 40 °C go mmoc 60 °C;

® OTHOCUTENBHYIO BIXKHOCTh Bo3ayxa npu 35 °C He 6omee 95 %.
[locne TpaHCOPTHPOBKH, B 3UMHEE BpeMs, Mepel] PaclnakOBKOU
pacxoioMep JOJKEH OBITh BBIAEPKAH B OTAIJIMBAEMOM MOMEIICHUH
HE MEHee 4yeM 12 4yacoB, YTO MO3BOJUT UCKIIOYUTH BOSHUKHOBEHUS
KOHJIEHCaTa Ha KOPIIyCe W BO BHYTPEHHHUX MOJIOCTSAX PACXOJ0Mepa.
Bo3nyx nomenieHust XpaHeHus1 pacXxoJoMepa HE JIOJKEH COAEepKaTh
NbUIA, NapOB KUCJIOT M IIEJIOYEH, a TaKKE TIa30B, BbI3BIBAIOIINX
KOPPO3HIO.

8. Xpanenue

BHUMAHMUE!

Pacxomomepsl pexkoMeHIyeTcsl XpaHWTh B yHAaKOBKE 3aBOja-
u3rotoputens. JlomyckaeTcss XpaHEHHWE pPAcXOAOMEpPOB B CYXHX
HEOTAIUIUBAEMBIX TOMEIIECHUAX C TEMIEepaTypol BO3AyXa OT MHUHYC
10°C no mmroc 50°C 1 OTHOCUTENBHOM BIIaXKHOCTBIO BO3tyXa 110 75 %.

9. Yruan3zanus

YTunuzanus pacxooMepa WK BBIIIEANINX U3 CTPOsI COCTaBHBIX €ro 4acTeu
MOXKET TMPOU3BOAUTLCA JIFOOBIM  JIOCTYIHBIM IOTPEOUTETI0 CIOCOOOM B
COOTBETCTBHUH C YCTAaHOBJICHHBIMH TPEOOBAHUSMU.
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10. Texuuveckoe 00CTy;KNBaHME

BII ne tpebyeT cnenmanbHOro o0Cy)uBanus. [lepnoandaHocTs ocMoTpa U
ero 00bEM 3aBUCHUT OT YCJIOBHI 3KCIUTyaTalnu (padoyasi KUAKOCTh, TEMIIEPATypa,
JaBJICHUE), U OIIPeIEIsIeTCs] OpraHN3aueii-cOOCTBEHHUKOM TIOCTIE KOHCYJIBTAIlUU C
MPEANPUATAEM-U3TOTOBUTEIEM WM OPraHU3ALMEN, MNPOBOIAIICH TEXHUYECKOE
oOcny’>KMBaHUsl pacxojoMepa, HO HE peke OAHOro pasza B roi. s TsHKEMbIX
YCJOBHM 3KCIUTyaTaluuu (BBICOKHE TEMIEPATYpPhI, JaBJICHUE U3MEPSEMOMN Cpelibl U
T.Il.) PEKOMEHIyeTCs TMEePUOAUYHOCTh OCMOTPA, M MPOBEpKa pabOTOCIIOCOOHOCTH
YCTaHOBUTB HE PEXKE OJTHOTO pas3a B MECSL.

TexHuueckoe 0OCTY)KMBaHUE MPOBOAUTCA HA TEPPUTOPUU MPEANPUSITHS,
AKCILTYaTUPYIOLIErO MPUOOp, CHIIAMH 0OCITYKMBAIOIIETO MepCcoHaia.

HecoOmtonenue ycnosuit sxcrutyatauuu BII MoxkeT mpuBecTu K €ro otkasy
WJIY TIPEBBILIEHUIO JOIYCTUMOIO YPOBHS IOTPELIHOCTH U3MEPEHUMN.

Buemnne nospexaenuss BII moryT BbI3BaTh €ro oTka3 JMOO yBEIWYEHUE
IIOIPELIHOCTHA U3MEPEHUS.

Jucnen cinenyer mpoTUpaTh MSATKOM YMCTOM TKaHBRO, CJIErKa CMOYEHHOU
BOJIOM, CTIEIMAILHOM caneTKOM sl YUCTKU SKPAHOB WM PACTBOPOM, IIPUTOTHBIM
JUIsT 4YUCTKKM 3KpaHoB. He wucnons3yiite O€H301, pacTBOPUTEIH, aMMUAK,
aOpa3uBHBIE YUCTALIME CPEACTBA, MOIOIIKUE CPEICTBA JHOOOr0 TUIA WM CHKAThINA
BO3OYX.

[Ipu ocmoTpe Tak K€ HEOoOXOAMMO KOHTPOJIUPOBATh HCHPABHOCTH
ANEKTPUYECKUX KOHTAKTOB, COCTOSIHUE 3a3€MJIEHHUS, LEJIOCTHOCTh W30JISLHAN
COEIMHUTEIbHBIX JIEKTPUUECKUX KaOeneu.

['apaHTUHHBIA PEMOHT MPOU3BOAMTCSA IIPU HAIWYMKA  3AMIOJHEHHOIO
TEXHUYECKOTI'0 I1acIopTa.
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Ipunoxkenue 1. DIP-nepexiaoyaTein BTOPUYHOTO Npeodpa3oBarTeis

Bropuunsiii nmpeobpazoBatrenr MT101 ocnamen DIP-nepekmtouatensmu
(pucyHok 19), pacnojokeHHbIMH Ha MOHTaxHOW 1uiare. Ha3HaueHue
nepexyrouaTenei ykazano B Tabmure 11.

Pucynox 19. DIP-nepekniouamenu

Taobnuya 11. Haznauenue DIP-nepexnouameneil

[lepekmroyareb Pexum Haznauenue

Bxrouenre (QyHKIUN «BEPXHUN Tpenent
Pexxum «ON» | curHaimm3anuny. I[logada nurannsa 24 B Ha
JTAHHBIN BBIXOJI.

Pexum «OFF» | OtkmroueH.

Peskiim «ON» BKJIIO‘I@HE/IC WMIYJbCHOTO BBIXOJ Ha
[Tepexmrouarens 2 oTkpbIThI KosuekTop (OC Gate).

Pexxum «OFF» | OtkmroueH.

Bxirouenne QyHKIMHM «HUKHHUE Tpenen
Pexxum «ON» | curnaimm3anun». [logada murannsa 24 B Ha
JTAHHBIN BBIXOJI.

Pexum «OFF» | OTkmroueH.

[Tepexmtouarens 1

[Tepexntouarens 3

[Tonknrouen K TEPMHUHAIBHOMY
pesuctopy RS485 nns ceasm.
Pexum «ONy
[Tepexmtouarens 4 [Ipumeuanune: TepmuHan uCHOJIb3yeETCS

TOJIBKO I TaJIbHEN CBSI3U.
Pexum «OFF» | OTkiroueH.
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IIpuno:xenue 2. [Iporokos cesizu Modbus

BBenenue.

Pacxomomepst ¢ BII MT100HS/MT101 umeet crangapTHblil uHTEpdEiic CBA3U
MODBUS, noaaepxuBatouiuii ckopocts nepenauu 1200, 2400, 4800, 9600, 19200,
38400. Yepes cetb cBs13u MODBUS xocT MoxkeT coOupaTh MrHOBEHHBIN 00BEMHBIN
pacxo/i, MTHOBEHHYIO CKOPOCTh, HAKOIMUTEIbHBIA 00BEM U T.I1.

B pacxomomepax ¢ BII MTIOOHS5/MT101ucnons3ytoTcss IapaMeTpbl
MOCJeA0BaTEILHOTO TTOpTa: 1 cTapTOBbIN OUT, 8 OMTOB TaHHBIX, | CTOMOBLIN OUT,
0e3 KOHTPOJISI YETHOCTH.

CTpyKTypa ceTu M NPOBOAKA.

CranpaptHOoil KOMMyHUKalMoHHO# ceThto MODBUS miist pacxonomepa ¢ BII
MTI100H5/MT101 sBnsercst muHHas ceTh. OHAa MOXKET MOJEpKuBaTh OT 1 10 99
pPacxo0MEpOB JIJIsl OPTaHU3ALNK CETU. B KauecTBe caMoro JajabHEro pacxogomepa
B ceTH OOBIYHO TpebyeTcs coriacyrommmii pesuctop 120 Q myis mapanienbHOro
MOAKIIOYEHUSI JBYX TMOPTOB KOMMYHHKAllMOHHOrO mpoBoja. CraHgapTHOE
KOMMYHUKAIIMOHHOE COEIMHEHUE — 3TO SKPaHUPOBAHHAsI BUTAs Mapa.

[

Pesucrop = %E

[E\ RS485

Pacxomnomep Pacxomomep |... ... Pacxomomep
#1 #2 #99

Pucynok 20. Cmpykmypa cemu pacxooomepa

RTU dopmart cTrpykrypsl nporokosaa Modbus.

IIporokon MODBUS sdBnsiercsi CBOEro pojaa CBS3bIO BEAYIIUK-BEIOMBIH.
Kaxxnioe coobiienre HaynHAeTCsl C TJIaBHOTO U MOJYMHEHHOTO OTBEYAET TJIaBHBIN
3aKa3 yepe3 nepeaady JaHHbIX Hazal.

Bo BII MTI100H5/MT10lucnons3yercs ¢opmar kagpa MODBUS RTU
(mectHamnarepuunbiii popmar). Ero dopmat kaapa nokaszan Ha pucyHke 21.

OcHoOBHasi CTPYKTypa 3aKa3a

Hauazo VYerpoiictBo | DyHKIMA Peructp Peructp CRC Crom
aznpec KOJ aznpec JUIMHA
T1-T2-T3-T4 8Bits 8Bits 16Bits 16Bits 16Bits | T1-T2-T3-T4

Pucynok 21. Kaop cooouienusn ocnosnozo RTU

35



I = ENERGETIKA LTD.

OcHoBHOM Kaap coobmennus RTU

Crapt Y CTpOHCTBO Py Hara CRC Cron
azpec KOZ
T1-T2-T3-T4 8Bits 8Bits n 8Bits 16Bits T1-T2-T3-T4
Pucynok 22. Kaop cooouienusn éedomozo RTU
3ameuanmue:

® TI-T2-T3-T4 st0 crapt mnum ocraHoBka kazapa. IIporokom MODBUS
yCTaHaBJIMBAET, UTO KaXK/IbIE JIBA KaJipa IOJKHBI UMETh 3a/IEPKKY HE MEHEe
3,5 cuMBOJIOB. DTO MOKA3aHO HA PUCYHKE 23.

Frame 1 Frame 2 Frame 3
ty — - A N —_—
TS R U S R 0 Y S L
I“—Pi L—»i i 3.5char ' i
atleast 3.5 char atleast 3.5 char 'N—h45 - !
5 char

Pucynok 23. Hnmepean kaopoe MODBUS

® AJpec yCTpOICTBa: ATO aJpec CBSA3M pacxojioMepa. Y HEro He MOXKET ObITh
JBYX OJMHAKOBBIX aJIDECOB B CETH.

® Kon ¢yukmuu: ycranaBiauBaercs mpotokosiom MODBUS. Bo BII
MT100H5/MT101ucnonb3yercss koa (yHKIUU 4, KOTOPBIA peau3yeT
byHKIMIO cOOpa Yyepe3 CUUTHIBAHUE BXOTHOTO PETUCTPA.

® Ajpec peructpa ¥ HOMEP pErucTpa: Ha4aJIbHBIN aApec pEerucTpa, KOTOPbIN
BOCCTaHaBIMBaeT JaHHble. Homep peructpa — 3TO HOMEp, KOTOPBIA
UCIIOJNIB3YETCS ISl XpaHEHUS TaHHbBIX.

® JlanHbIC OTBETA BEIOMOTO: HOMEp OaiiTa u nanHbie N OaTOB.

Bce onn moapo6no mokasansl B mpotokoiae MODBUS.

Tabnuya 12. Onpedenenue kooa nopaoka npomoxoaa MODBUS

(byléginﬂ Nwms DyHKIUA
01 Read coil status reservation
02 Read input status reservation
03 Read holding registers reservation
04 Read input register Read Flowmeter real-time information
05 Strong set single coil reservation
06 Preset single register reservation
07 read abnormal status reservation
08 Loopback diagnostic check reservation
09 Program (only used for 484) reservation
10 Control exercise (only used for 484) reservation
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@yﬁzﬁnn Nms OyHKIUA
11 Read events count reservation
12 Read communication events record reservation
13 Program (184/384 484 584) reservation
14 Inquire (184/384 484 584) reservation
15 Strong multi-coil set reservation

Taoénuya 13. Adpeca pecucmpoeé npomoxona Modbus RTU

Anpeca Anpeca
MPOTOKOJIOB | TPOTOKOJIOB | DopMar JaHHBIX Omnpenenenue perucTpa
(Decimal) (HEX)
4112 0x1010 Float Inverse MrHOBeHHEI MOTOK N
MPEJICTABIICHHE C IJIABAIOIICH TOUKOU
4114 0x1012 Float Inverse MrHoBeHRas ckopocTs y
MIPEJICTABJICHHE C TUIABAIOIICH TOUKON
[IpencraBnenne NporeHTa 00bEMHOTO
4116 0x1014 Float Inverse pacxoia K MaKCHMallbHOMY 00bEMHOTO
pacxofy € IUIaBaIOIIEeH 3ansiTON
[IpencraBnenne ko3 duurenHTa
4118 0x1016 Float Inverse MPOBOJUMOCTH KUJIKOCTH C TIJIaBaOIIEH
3aIATON
4120 0x1018 Long Inverse Llenast 9acTh MOJIOKUTEITLHOTO
HAKOIMTEJILHOT0 3HAYCHHS 00beMa
4122 0x101A Float Tnverse JlecATUYHAS YaCTh MOJIOKUTEIILHOTO
HaKOIMTEJILHOTO 3HAYCHHS 00beMa
4124 0x101C Long Inverse [lenast 9acTh OTPUIIATEITHLHOTO
HaKOIMTEJILHOT0 3HAYCHHS 00beMa
4126 0x101E Float Tnverse JlecaTu4HAs 9aCTh OTPUIIATEIHLHOTO
HAKOIMTEJILHOT0 3HAYCHHS 00beMa
4128 0x1020 Unsigned short EnuHuna n3mMepeHnss MrHOBEHHOTO
pacxona (cm. Tabnuiy 13)
. E a u3Mepe o0Bbema
4129 0x1021 Unsigned short ML H3MEPCHILT 0OhEM
(cM. Tabuuny 14)
4130 0x1022 Unsigned short CurHanuzaiysi BEpXHEro npeesna
4131 0x1023 Unsigned short Curnanusanysi HUKHETO Ipejena
4132 0x1024 Unsigned short Curnanmsanusi mycToro TpyoonpoBoja
4133 0x1025 Unsigned short CucreMHas CUTHAIM3ANS

IIpumep nadopa agpecos nHa IJIK.

Ecnmu npu nactpoiike IIJIK Her mapameTpoB HacTpoHMKH (PYHKIIMOHAIBHOTO
KOZa, BaM clieyeT 100aBUTh 3 Tepel aJpecoM perucrpa Mpu HCIOJIb30BAHUU
¢dbyukimonaasrHoro koga 04. Eciu 6a3oBsliit aapec peructpa [1JIK naunnaercs ¢ 1,
BaM clielyeT J00aBUTh | K HCXOHOMY aipecy IPH HACTPOUKE PETUCTpa.

Ipumep: agpec peructpa MODBUS pacxonomepa - 4112 (0x1010), a kox
¢bynxkunn MODBUS - 4. Takum oOpazom, aapec peructpa [TJIK — 34113.

37



I = ENERGETIKA LTD.

IIpumep 3HaYeHHUA TAHHBIX.

[TnaBatommit  ¢opmat: pacxogomep c¢ BII MT100H5/MT101 MODBUS
ucnonszyetr IEEE754, xotopslii mpenctaBiser co0oil 32-OuTHbBINM (opMmaT ¢
maBaromel 3amsaTod. Ero cTpykTypa mMmokazaHa cleaylonmM oOpa3zoMm: (s
nprMepa BO3bMEM MTHOBEHHBIN TIOTOK)

0X1010 (34113) 0x1011 (34114)
BYTEI BYTE2 BYTE3 BYTE4
S EEEEEEE E MMMMMMM MMMMMMMM | MMMMMMMM

rae,

S - cuMBOJI MaHTHUCCHI; |=0TpUIIaTENbHO, 0=T0J0KUTEIBHO;

E - skcnioHeHTa; BBIpa)KaeTCs pa3HULIEH C JECITUYHBIM YUCIOM 127
M - manTHCCca; Miaamuye 23 OuTa U JeCATHYHAS YacTh

Ecnu ve Bce E paBubl «0» 1 «1», popMyna npeoOpa3oBaHus MEXY YUCIAMU C
TJIaBAIOIIEH 3aMsTON U JECATUIHBIMHA YMCIAMU BBITIISITUT CJICTYIONTUM 00pa3oM:

V= (=122 (14 M)

Taonuya 14. EOunuya usmepenus 00vemno20 pacxooa

Kon Enununa nsmepennsi 00beMHOTO pacxoaa
0 1/c (MUTPBI B CEKYHLY)
1 7/M (JIMTPBI B MUHYTY)
2 1/9 (TUTPHI B Yac)
3 M>/c (MeTpBI KyOHUYecKue B CEKYH/IY)
4 M>/M (MeTpbl KyOHJecKie B MHHYTY)
5 M>/4 (METpBI KyOuUecKue B yac)

Tabnuya 15. Eounuya uzmepenus oovema

Kox Enuanma n3mepenust oobema
0 71 (JINTPHI)
1 M (MeTphl KyOHUecKue)
Curnaamnszanus

CurHanuzanmsi BEPXHEro MpeJena, CHUTHaJu3alMs HIKHEro Ipejena,
CUTHAJIM3aIUs IIyCTOM TPYObl, CUCTEMHAsI CUTHAJIN3AIIHS:
0 ------ HeT TpeBory; | ------ TpeBora
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