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M Buumanmue!

[Tpu BBIITyCKE M3 TPOM3BOJICTBA UIsi 000X MHTEP(EHCOB MpeodOpa3zoBaTess yCTaHABINBAIOTCS
CIICAYIOIINE TApaMETPhI CBS3H:
- npotokos Modbus RTU;
- cKkopocTh oOmMeHa — 9600 6ut/cex;
- ¢popmar nepegauu ciaosa (6aiita) qTaHHBIX — SN2:
1 crapToBbIii OUT;
8 OUT MaHHBIX (MJIaAMIUN OUT NOCHUTIAETCS TIEPBHIM);
2 CTOTOBBIX OuTa (HET OUTA MapUTETA);
- cMeleHne ajgpecoB nHpopmanroHHbx 00bekToB 0X0000;
- CeTeBOH azipec mpubopa COBMAACT C ABYMsI MOCICHUMU IIUPpPaMH €Tr0 CEPHITHOTO HOMEpa.

Nutepdetic-2 umeet cnenyronue GyHKIMOHATBHBIE 0COOCHHOCTH:
- IpU Mojaye NMUTaHus Ha npubop, uurepdeiic B TeueHue 10 cex HaXOIUTCS B peKUMe OOMEHa B
COOTBETCTBUU C 3aBOJICKUMM HAacTpOMKaMU (HE3aBUCHUMO OT IMOJIb30BATEIIbCKMX HACTPOEK UHTEp-
¢eiica). OTo JaeT BO3MOXKHOCTH MoJib3oBarento ¢ nomouipto CIIO «EMaster» oOHapyXuTh U BOC-
CTaHOBUTbH yTpau€HHbIE MapaMeTpbl HacTpoukH uHTepdeiico [TNUM;
- UM€EeT CHEeUAJIbHBIN peXUM paboThl ISl OCYIIECTBICHUSI METPOJIOTMUYECKON MOBEPKH MPHOOpA.



Hacrosimee pyxoBosactBo (PO) mpenHasHaueHo /yis 03HAKOMIJICHUS € MPUHIUIOM paOoThI mpe-
oOpa3zoBateiniell u3mMeputeabHblx MHOropyHkunoHanbHbix ET (nanee IIMMM), conepxut texHuue-
CKUE XapaKTEePUCTUKH, ONMCAaHNE KOHCTPYKLIUU U APYrue CBEACHUS, HE0OOX0IMMBbIE JUIsl TPaBUIbLHON
UX SKCILTyaTaluu U 00CITYKUBaHUSI.

B PD nipunATHI ciieyroniue COKpameHus:

[INM - npeoOpa3zoBaTesib U3MEPUTENIbHBIN MHOTO()YHKIIMOHAIbHBIH;
THUT - TenensmepeHus TEKyIMX 3HAYEHUI IapaMeETPOB;

BIIO — BcTpoeHHOE porpaMMHOE 00ecTieueHuE;

AT — ananoro-uudpoBoii mpeodpazoBaTelb;

EEPROM — sHeprone3aBucumasi namsTh.

UTT — uzmepuTenbHbIi TpaHCcHOpMATOP TOKA;

WUTH — u3meputenbHbIi TpaHChOpMaTOp HANPSKEHUS;

Kt — xoa¢ppunuent tpanchopmanuu UTT;

Ku - koadpdunuent rpancpopmanuu UTH;

[I9BM - nepcoHanbHast 3J1€KTPOHHO-BBIYMCIUTENbHAS MalIMHA;
CIIO — cepBucnoe mporpammuoe odecrnedenue [19BM;

[Ipn nanpHelimeM coBepmeHcTBOBaHUM [IMIM BO3MOKHBI HE3HAUMTENIBHBIE W3MEHEHHS B
koHcTpyKuuu u BIIO, noBbliaromme UxX TEXHUKO-IKCIUTyaTallMOHHbIE TapaMeTpbl, HE OTPaKEHHbIE
B PD.

1 Onucanue u padora

1.1 Haznauyenue u3aeauns

1.1.1 IIMM npennazHayeHsbl Ui JTMHEHHOTO MIpeoOpa3oBaHusl IapaMeTPOB TPEXIPOBOAHBIX UIH
YEeTBIPEXIIPOBOJAHBIX 3JIEKTPUUECKUX CETeH mepeMeHHOro TpexdaszHoro Toka dactotod 50 I'm B
uu(poBbIe CUTHAIBI U MEepeauyd UX B JOKAIbHYI0 MH(MOPMAIMOHHYIO CE€Th aBTOMATU3MPOBAHHON
CUCTEMBI JUCIETYEPCKOIO YIPABIICHHUS.

1.1.2 IIM moryT npuMeHAThCA U1l KOHTPOJIS IapaMeTPOB IEKTPUUYECKUX CETEN U YCTaHOBOK
IIpU KOMIUIEKCHON aBTOMaTH3alMi OOBEKTOB AJIEKTPOIHEPTE€TUKH, B aBTOMATU3HPOBAHHBIX CHCTE-
Max YIpaBJICHUS TEXHOJIOTMYECKMMHU IPOLIECCAMU IHEPrOEMKUX OOBEKTOB pa3IMYHBIX OTpaciielt
IIPOMBIILIJIEHHOCTH.

1.1.3 IIMM cootserctBytoT TY BY 300436592.014 -2009, KOMILIIEKTY KOHCTPYKTOPCKON J0-
kymeHTauuu 3TDJIA.499.017 u 'OCT 12997. Buemnuii Bua [IMM npuBeneH B npusioxxeHuu A.

1.1.4 TIMM nonxiro4aroTcst K U3MEpUTENbHON 1enu HenocpeacTBenHo uiny uepe3 UTT u UTH.

1.1.5 IIMM umeroT 1Ba HE3aBUCUMBIX M30JUPOBAaHHBIX MopTa THHa RS-485, kax sl U3 KoTo-
pBIX (111 00a OTHOBPEMEHHO) MOKET ObITh UCIOJIb30BaH JUIS:

- Iepeiavy U3MEPEHHBIX [1apaMEeTPOB B JIOKATbHYIO HH(OOPMALIMOHHYIO CETh;

- IIepelayy JAHHBIX HA UHTEJUIEKTYalIbHOE HHIUKATOPHOE YCTPOMCTBO;

- TEXHOJIOrn4ecknux Hactpoek [11M;

- meTposaorunyeckoi nosepku [TMM.

1.1.6 B tabnuue 1 npeacraBiaeHbl HapaMeTpbl TPEXIPOBOAHBIX U YETHIPEXIIPOBOIHBIX AIEKTPH-
YeCcKUX ceTell, usmepsemble npeodpazonatensamu cepun ETxxx.

1.1.7 Iluranue ITMM ocyiiecTBIsSIETCS OT CETU NIEPEMEHHOIO TOKAa HOMUHAJIBHBIM HaIPSKEHU-
em 230 B gactoroit 50 ['1y wui OT H3MEpUTENHHOM 1ETH, B 3aBUCUMOCTH OT MO (DUKAITUH.

1.1.8 IIMM BBINOJIHEHBI B KOPITyCaXx, MPEIHA3HAYCHHBIX JIJI1 HABECHOIO MOHTA)Ka HA NAHENX,
nurtax wim DIN-peiikax ¢ nepeIHuM NprucoeAMHEHNEM MOHTaXHBIX IIPOBOJIOB.

1.1.9 IINM paboTaroT npu TeMIeparype okpyxaromero Bozayxa or munyc 40 no mitoc 60 °C u
OTHOCHTEILHOM BIaXHOCTH 110 95 % mipu Temneparype 35 °C.

1.1.10 TINUM oTHOCsTCS K 000PYAOBAHMIO, SKCILUIYaTUPYEMOMY B CTAallMOHAPHBIX YCIOBUSAX
IIPOM3BOJICTBEHHBIX TOMEUIEHUH (BHE )KHJIBIX JJOMOB).

1.1.11 IIMM He npenHasHayeHbl Uil NPUMEHEHUS B IOKAPOOIACHBIX M B3PBIBOONACHBIX
30HaXx.

1.1.12 [IMM sBAsirOTCS BOCCTAHABIMBAEMBIMH, B3AUMO3aMEHAEMBIMHA U PEMOHTOIIPUTOTHBIMU
W3EIUAMM.



Tabmuma 1-a

N3mepsiemple mapaMeTpel IPU YETHIPEXITPOBOJHON CXEME MO AKITYEHUS

o N3mepsemble
5 napaMeTpbl
HaumenoBanue g Pacuernnie
napamerpa = g B B B BBIPa)KEHUS
o SN A
O —~ = ~ =
) o m | m|m
JleiicTs ee 3HaYeHue Pa3HOro HATpPs Ua IR 1 &
KEHUS Fom P ub i Up= —Z”iz
Ue | + | + | + | + NS
eHCTB €e 3HaYEeHHE HaMPsDKEHHUS Hy- 118
JleficTayromt p y Uo |+ | + | + | + |Us==a|—=Y uy +uy +ug)
JICBOM TIOCIIEIOBATEIbHOCTH 3\NE i i
Hetic ee 3HaUCHHE MEKTy(ha3HOro Uab i i i i s 2
HCTB HAYEHHE M HOT -
A H)K}g}?;]; y Ubc + + | + + Usp= N (uAi uBz)
P Uca | + | + | + | + i=0
. Ia + + + + FYa
JleficTByroI1Iee 3HAUCHUE CHITBI (ha3HOTO 1 2
roKa Ib + |+ | + | + 1,=4 2l
Ic + |+ |+ |+ NS
. NI
elicTByIOIIee 3HAUCHHE CHITBI TOKa HYJIe- 1 /1 :
AeiicTyto y o | + | + | + | + | [p==i—=> (i, +iy +is)
BOU ITOCIIE€N0BATEIHLHOCTH o 3\ N i i
=0
Pa - + + + 1 M
AKTHBHASE MOIIIHOCTh ()a3bl HATPY3KH Pb - + |+ + P, = W z Uy 1y,
Pc - + |+ | + i=0
CyMMapHast akTHBHAs! MOIIIHOCTh P - + |+ + P=P,+P, +P,
Qa o R B S
PeakTuBHAas MOITHOCTH (pa3bl HArPYy3KH Qb - - + |t O, =S ; - P;
Q | - | -]+ ]|~
CymMmapHasi peakTHBHAsI MOILITHOCTb Q - - + | + 0=0,+0,+0.
Sa - - + +
[TonHast MOIIHOCTD (ha3bl HATPY3KU Sb - - + + S p = U M -1 P
Sc - - + +
CyMMapHas 1oJiHasi MOIIHOCTh S - - + | + S=8,+85;,+S,
Cospa | - - - + qu
Koaddpunment momHoctr daser Harpyzku | Coseb | - - - + Cosp b= S_
Cosoc | - - - + @
Koaddurment momuocTn 3-x hasHoii cuc- P
bpun B ¢ Coso - - - + Cosp =—
TEMBI S
1
Yacrora cetu f - - - + = ?

[Ipumeuanue:

3HaK «+t» 03Ha4acT, 4ToO MmapaMeTp U3MEPACTCA, 3HAK «->»» - HC U3MEPACTCA.




Tabmuma 1-6 V3mepsiemble mapaMeTpbl MpU TPEXIPOBOJHON CXEME MO AKITIOYCHUS

o N3mepsiemble napa-
5 METPBI
HaumenoBanue =z PacuerHsie
[Tapamerpa = S 5| BB BBIPa)KEHUS
o — N N <
\© | =B | =
o Sai Sai Sai Sai
y Uab | + | + | + | + =
CUCTB ee 3HaUYeHHe MeKAy(ha3HOTO Ha- = 2
5 SI)KGH}II/IISCI)IH e Ube | + | + | + |+ | Un= NZ(”AI uBz)
p Uca | + | + | + | + i=0
Ia + |+ |+ | + [
JleiicTByIOIIICE 3HAYCHHE CHJIBI (PA3HOIO TOKA Ib + + |+ | + 1,= —z i;l
e |+ | + | + |+ NS
CyMMapHasi aKTHBHAs! MOIITHOCTh P - + 0+ |+ P=P,+P,
CyMMapHasi peakTHBHAs! MOLIIHOCTb Q - - + | + O =+VJS§*-P?
CyMMapHast IoJHast MOIIHOCTb S - -+ ]+ | S= (S TS5 ) Cos30
Koadpdunument mourHocTH 3-x hasHoi P
b B ¢ Cosop | - - - + Cosp =—
CHCTEMBI S
1
Yacrora cetn f - - - + f= T

[Ipumeuanue:
3Hak «+» 03Ha4aeT, 4To NapaMerp U3MepseTcs, 3HaK «-» - HE U3MepAETCH.

[Ipumep 3anucu npeodpazoBaresss UIMEPUTEIHLHOIO MHOTO(QYHKIIMOHAIBHOTO cepun ET4xX,
MOAU(PHUKAIIUHU C TUTAHUEM OT U3MEPUTENIHLHOM LIeNU 1 HOMUHAJIBHBIM TOKOM (a3bl 0,5 A B Jpyrux
JNOKYMEHTaX U NP 3aKase:

[IpeoGpaszoBarens n3meputenbHblii MHOrodyHkunoHanbHbll ET434 TY BY 300436592.014 -2009

1.2. TexHu4eckne XapaKTepUCTUKHU

1.2.1 HomuHanbHblEe 3HaYEHUS] OCHOBHBIX M3MepsieMbIX napamerpos, cepust [IMM, monuduka-
WS ¥ BUJ IUTAHWUS TIPUBEICHBI B TaOIHIIE 2.

1.2.2 HomuHanpHoOe 3HaueHue uaMepsiemoi yactoTsl fy= 50 I'm.

1.2.3 HomuHanpHOE 3HaueHUe K03()pPUIIMEHTOB:
AKTUBHOM MOLIHOCTHU COSQPy = *1; peakTUBHON MOIIHOCTHU SinQy = *1.

1.2.4 Tekymue 3HaueHusi usmepseMbix napameTpoB (TUT), B 3aBucumMocTH OT HACTPOMKHU
[TNM, MOTyT CUUTBHIBATHCS YCTPONCTBAMU BEPXHETO YPOBHS B CIIEAYIOUIUX (hopmarax:
- IByXOalTHBIC 3HAYEHUS B OTHOCHUTEIBHOM IIEJOYMCICHHOM (hopmaTe (HOpMaTn30BaHHBIC 3HAYE-
HUSA);
- 1ByxOaiiTHbIE MacIITAOMPOBAHHBIE 3HAUEHUS C PUKCUPOBAHHOM 3anATON ((PU3NUECKUE 3HAUCHNUS);
- 4eThIpex0aiiTHhIC MacCIITAOUPOBAHHBIE 3HAYCHUS C TIABAIOIIEH 3amnsaTon ((PU3MIecKue 3HAUCHUS ).




Tab6nua 2

HomvmunanbHBIE 3HAYEHHUS HU3MEPHAEMBIX NTAPAMETPOB

=
E Monuduxka- Hanpsokenne MomHocTs MomHocTs Bux
= st Tok Hanpsoxenune MoK TydasHoe ¢a3zsl, cyMMapHas MMTAHES
o, ¢aspl, ¢azHoe, . Pug, Bt Pud, Br
8 In, A Und, B (H%I;?Hé) ) Qud, Bap Qud, Bap
’ Sud, B-A Sud, B-A
1 2 3 4 5 6 7 8
ETI111 5,0 - -
ETI112 2,5 10073 100 - -
ETI113 1,0 =57,735 - -
ET114 0,5 - - 230 B,
ET121 5,0 - - 50T
¥ [ ETI 2,5 38013 - -
- - 380
- ET123 1,0 =219,39 - -
w ET124 0,5 - -
ET131 5,0 - -
ET132 2,5 - - A3MEepUTENbHAs
ET133 1,0 10013 100 - - Lenb
ET134 0,5 - -
ET211 5,0 288,7 866,0
ET212 2,5 144,3 433,0
ET213 1,0 10013 100 57,74 173,0
ET214 0,5 28,87 86,60 230 B,
;5 ET221 5,0 1097 - 50T
ET222 2,5 548,5 -
P ET223 1,0 38013 380 2194 -
w ET224 0,5 109,7 -
ET231 5,0 288,7 866,0
ET232 2,5 1443 433,0 U3MEepUTENbHAs
ET233 1,0 10013 100 57,74 173,0 Lenb
ET234 0,5 28,87 86,60
ET311 5,0 288,7 866,0
ET312 2,5 144,3 433,0
ET313 1,0 10013 100 57,74 173,0
ET314 0,5 28,87 86,60 230 B,
;5 ET321 5,0 1097 3291 50T
ET322 2,5 548,5 1645
i ET323 1,0 38013 380 2194 658,2
w ET324 0,5 109,7 329,1
ET331 5,0 288,7 866,0
ET332 2,5 1443 433,0 U3MEepUTENbHAs
ET333 1,0 10013 100 57,74 173,0 Lenb
ET334 0,5 28,87 86,60
ET411 5,0 288,7 866,0
ET412 2,5 144,3 433,0
ET413 1,0 10013 100 57,74 173,0
ET414 0,5 28,87 86,60 230 B,
;5 ET421 5,0 1097 3291 50T
ET422 2,5 548,5 1645
hl ET423 1,0 38013 380 219,4 6582
w ET424 0,5 109,7 329,1
ET431 5,0 288,7 866,0
ET432 2,5 1443 433,0 U3MEepUTENbHAs
ET433 1,0 10013 100 57,74 173,0 Lenb
ET434 0,5 28,87 86,60




1.2.4.1 HopmanuzoBaunsle 3HaueHus: TUT mpencTaBisitoTcss M CUUTHIBAIOTCS U3 Ipubopa B BUAE:
N=K-A/Anom

Jliia npeoGpa3zoBanust N B 3HaU€HUS PU3NYECKUX BEJTUUMH CIIEAYET M0JIb30BATHCS BhIPAXKEHUEM:
A=N-Anom/K, rne:

N — nony4eHHoe ¢ mpudopa 3HaAUYCHHE MapaMeTpa (HOpMaIu30BaHHOE YUCIIO, 2 OaiiTa);

K — xoa¢ddunuent npusenenus (Hopmupyouiee 3Hauenue Tabnuua-4);

A — 3HaueHue u3MepsieMoro napamerpa B pusznueckux eaununax (B, A, Br, Bap, B-A, I', en.);

Anom — HOMUHaJIbHOE 3HaueHue napamerpa (Tabnuna-2 u n.1.2.2).

Jljis OBBIILIEHUSI TOYHOCTU CUMTHIBAHUS 3HAYEHHsI YACTOTBHI CETH, KOAPPHUIMEHT MPUBEICHUS
0 3ToMy napameTpy MoxkeT ObITh yBenuueH B 10 pa3 (K=50000) npu nactpoiike IIMM. Torna
HOPMaJIM30BaHHOE 3HaueHue N cuMuThIBaeTCs ¢ Mpubopa Kak JBYXOalWTHOE MOJOKHUTEILHOE YHCIIO
0e3 3Haka (HomuHanbHOE 3HaYeHue S0000).

1.2.4.2 MacumtabupoBaHHble 3HAUY€HUS (PU3NYECKUX BEJIMYMH C (PUKCUPOBAHHOM 3amaToit
(Tonbko s mporokoina MOK 60870-5-101) npeacraBisitoTcst B BUIE:

- 3HaUeHHE (PU3MUECKOMN BEIMYMHBI B QU3UUECKUX eIMHULAX - 2-0aiiTa.

- TMIOJIOKEHHE 3aMSITON — JOMOJHUTEIbHBIA OANT.

1.2.4.3 YetpipexOaiiTHble MaclITaOMpPOBaHHbIEC 3HAYEHUS (PU3MUECKUX BEIUYMH C IUIaBAIOIEN
3amsATON MPEICTaBIAIOTCS B BUIe KopoTkoro ¢opmara crangapra IEEE STD 754:
B 4-x OaiiTax mepenaroTcs: 3HaK YKCIIa, OPSIOK YUCIa U IpoOHAast 4aCTh MaHTHUCCHI.

Bonee noxpoOHbIe CBEEHHS O IPEICTaBICHUN YHCENl B COOTBETCTBYIOIIUX MPOTOKOIaX oOMeHa
- cm. [Ipunoxenue-I'.

1.2.5 B Tabnune 3 yka3aHsl pabodue auana3oHbl U3MEPSEMBbIX TapaMeTPOB U HANPSKEHUH MH-
tanus [IMM paznudsabix Moaudukanum.

Tabnuna 3
HaunmenoBanue napamerpa Huanazon u3menenus | Momudukanus [11MM
YacroTa usmepsieMbix curHasion (f) 45...55Tn BCE

ET211-ET214, ET221-ET224
ET231-ET234;

o ET311-ET314, ET321-ET324
Koaddurment aktuBHOM MOIITHOCTH (COS() +(0...1...0) ET§3 ) -ET§3 4f 3 3
ET411-ET414, ET421-ET424
ET431-ET434

ET311-ET314, ET321-ET324
Kosddunuent peakTuBHO# MomHOCTH (Sin +(0,5...1...0,5) | ET331-ET334;

(b(b 1 p m ( (P) ( ) ET411-ET414, ET421-ET424
ET431-ET434

ETI111-ET114, ET121-ET124

CHUCTB e 3HaYCHHUS (Pa3HBIX M MEKIY- 0...1,2°U ET211-ET214, ET221-ET224
A yrom (i) oy H ET311-ET314, ET321-ET324

(pazubix Hanpspxerni (U, Un) ET411-ET414, ET421-ET424

0.8 ...1,2°Uy; | ETI31- ET134, ET231-ET234,
ET331-ET334, ET431-ET434

JleiictByronue 3HaueHust GpasHbix TOKOB (1) 0...1,2¢In BCE

ET111-ET114, ET121-ET124
195,5...253 B ET211-ET214, ET221-ET224
ET311-ET314, ET321-ET324
ET411-ET414, ET421-ET424

[Ipumeuanue: Un, [H — HOMHHAaNIbHBIE 3HAYEHUS U3MEPsIEMbIX HarnpshkeHuid u Tokos (Tabmuna 2)

Hamnpspxenne muranus [IUM  (Um)

1.2.6 Ilpenensl nONMycKaeMbIX OCHOBHBIX NMPHUBEAECHHBIX MOTPEUIHOCTEH M3MEpPEHUH HE INpEeBbI-
LIaI0T 3HAYeHMH, yKa3aHHBIX B TaOiu1e 4.



Tab6nua 4

. Hopmupyromiee
H3mepsieMblii mapamerp Y, % EHaqpe}I]{IEe
JleiicTByromiee 3HaueHue (Ha3HOrO HAIPSKEHUS 0,2 5000
JleiicTByrolee 3HaueHHE MeXAy(Ha3HOrO HAPsKEHUS 10,2 5000
JleicTByIOLIEE 3HAYECHNE HANPSKEHUSI HYJIEBOM NOCIEN0BAaTENBHOCTH | +0,2 5000
JleiicTBytomiee 3HaueHnE PazHOro TOKA 10,2 5000
JleicTByrOLIEE 3HAYEHNUE TOKA HYJIEBOU MOCIEN0BATEIBHOCTH 0,2 5000
AXTUBHAsI MOIITHOCTD (ha3bl HATPY3KH +0,5 5000
CymmapHas akTUBHasi MOIITHOCTh +0,5 5000
PeakTuBHast MOIITHOCTH (ha3bl HATPY3KU +0,5 5000
CymMmapHasi peakTUBHasi MOILHOCTb +0,5 5000
[TonHas MOIIHOCTH (a3bl HArPY3KU +0,5 5000
CymMmapHas 1oJjiHast MOIIHOCTh +0,5 5000
YacroTa cetn 0,01 5000 (x10)
Koadpunuent moutHoctu ¢a3bl Harpy3Kku +0,5 5000
Koadpuuuent mourHoctu 3-x Ga3Hoil cucteMsl +0,5 5000

1.2.7 Bpemsi ycTaHOBJICHHS pabOYero peKMMa He MPEBBIIIACT 5 MUH TOCIIC MOJa4d MUTAHMUSL.
1.2.8 YacToTa 0OHOBJIEHUSI H3MEPEHHBIX JaHHbIX B peructpax [IUM - ne menee 12 '

1.2.9 TouHOCTH XO/a BCTPOEHHBIX YaCOB ACTPOHOMUYECKOTO BPEMEHH HE XYK€ +3 C/CyTKH.

1.2.10 KonnuecTBO 0JHOBPEMEHHO OOCITY)KHBAEMbIX KaHAJIOB Mepeaaudl JaHHBIX HAa CKOPOCTSIX
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 OuTt/cex — nBa.

1.2.11 Ilpuemnux untepdeiica RS-485 umeer BXoAHOE CONMpPOTHBIIEHUE, SKBUBaJIEHTHOE 1/4
€IMHUYHOM (CTaHAapTHON) Harpy3Ke, YTO MO3BOJISIET MOJIKIIIOYATh K IIMHE JaHHBIX 10 128 Takux xe
YCTPOICTB. 3alUTHBIE LIeNU HHTep(delica pearn30BaHbl BHYTPH MUKPOCXEMBI IIPUEMO-TIEpeAaTUNKa
U BBIJIEP’)KUBAIOT KOPOTKUE BHIOPOCHI HAIIPSDKEHUS B ITMHE JAaHHBIX MOLTHOCTHIO 710 400 BT B muke.

1.2.12 C nomomipto CIIO «EMaster» mpubop KoHGUrypUpYyeTCs MO CIEAYIOIUM OCHOBHBIM
napamerpam (cum. [Ipunoxenue B):

1) Bun uzmepsiemoii cetu (TpexmpoBOIHasl, YETHIPEXIIPOBOIHAS);

2) [TapameTpsl cBsI3u:

- aJipec B JIOKAJIBHOM CETH B uara3oHe ot 1 1o 254;

- ckopocth oomeHa ot 1200 mo 115200 6ut/c;

- KOHTpOJb MapuTeTa (Y4€THOCTh, HEYETHOCTh, OTCYTCTBHE).

3) Tun npoTokoa0B 0OMEHA U MapaMeTpbl MPOTOKOJIOB:

- Modbus RTU (Modbus ASCII);

- MBK 60870-5-101.

4) ®opmaThl MpeICTaBICHUS TaHHBIX:

- HOPMaJIM30BAaHHbIE 3HAUEHUS;

- MaclITabupoBaHHbIE 3HAYEHUSI C (PUKCUPOBAHHOM 3aISATOM;

- MaclITabMpOBaHHbIE 3HAYEHMUSI C IIJIaBaAIOLICH 3amsTOM.

5) [MapameTpsl i MOAIEPKKH CIYKObI €IMHOTO BPEMEHU:

- YCTaHOBKA M CUHXPOHU3allMs BCTPOEHHBIX YaCOB;

- Iepexo/] Ha JIETHEE BpeMsi;

- YCTaHOBKA TaiiMepa IeHCTBUTEIBHOCTH BPEMEHH.

6) Kondurypauus rpynn napamerpos (ase rpynnsl TUT);

- IPOU3BOJIbHBII HA0OP U3MEPSEMBIX TAPAMETPOB U3 CIUCKA JOCTYIHBIX;

- cMmeleHre HavanbHbIX agpecoB rpynn TUT (ass komaH cCUUTHIBAHUS TAHHBIX).
7) JomnoyiHuTENbHBIE HHPOPMAIIOHHBIE TapaMETPhI:

- TIPOM3BOJIBHOE COOOIIIEHUE TI0JIb30BaTENs (TEKCTOBAs CTPOKA JTMHOM /10 64 CHMBOJIOB);
- 3HaueHus koapunuentos Tpancpopmanuu KTT u KTH, k kotopsiM nojkirouen [TMM.
8) [Mapamerpsl 11t mpoBenenust mosepku [1MM.



1.2.13 Crenens 3amuthl kopnyca [IMM ot Bo3aelicTBust okpyxkatouieil cpeast [P54, kiieMmHuoit
kosoaku - [P20 (I'OCT 14254).

1.2.14 Tlo 6e30macHOCTH OT MOpPaXKEHUs deKTpruueckuM TokoM [IMIM cooTBeTCTBYIOT
tpeboBanusaM ['OCT 12.2.091. Jlns nenu nutaHus KaTeropus nepeHanpskeHus (Kareropus
MoHTaxa) I1, crenens 3arps3aenus 1. [ BXOAHBIX MeTIeH HAPSDKEHUST KaTeropus
nepeHanpsikeHus (kareropust Moutaxa) I, crenens 3arpsizHenus 1 mo FOCT 12.2.091.1.

1.2.15 Ilo 3ammTe OT nmopaxeHus 3nekrpudeckuM TokoM [IMM oTHocATCS K kiaccy 3amuThl 11
o 'OCT 12.2.091.

1.2.16 Mzonsuwmst snexrpudeckux uernei [IMM oTHOoCcHTENbHO KOpmyca M MEXAy coOoi
BBIJICPKMBAET B TEUYEHHE | MUH HCIBITATEIbHOE HANpSIKEHUE MPAKTUYECKU CHHYCOMJAIbHON
dbopmer wactororr 50 ['m, BenmuunHa KOTOPOTO yKa3aHa B TabyuIie S.

1.2.17 KineMMHbIE 32)KUMBI, NPEIHA3HAYCHHBIC IS MOIKIIOUEHUS W3MEPUTEIIBHBIX LENEH C
OTACHBIM HAINpPSKEHUEM, 3aKPbIThI KPBIIIKAMH.

1.2.18 IIMM ycTOMUYUBBI K JIEKTPOCTATUUECKUM pa3psaM 3-TO UCHBITATENLHOTO YPOBHS 110
CTb MBK 61000-4-2.

1.2.19 IIMM ycTONYMBEI K paOYaCTOTHOMY 3JIEKTPOMATHUTHOMY IIOJIFO 2-i CTEIIEHH KECT-
koctu o CTb TT'OCT P 51317.4.3.

1.2.20 IIMM ycroiumBel K IIpOBalaM, KPaTKOBPEMEHHBIM IPEPHIBAHUAM U U3MEHEHUSIM Ha-
MPsDKEHUSI UCTIBITaTebHOrO ypoBHS A kiacca 3 mo CTh MOK 61000-4-11.

Tabnuna 5
Kimmmarnaeckue ycnosust
Temneparypa, Temneparypa, Temneparypa,
(20£2) °C, (35+3) °C, (60£3) °C,
BIAXKHOCT 110 80 % | BaaxkHocTh (95143) % | BaaxnOCTh 10 80 %
HaumenoBanue ueneit | Hcnpita- | Compo- ConpoTHBIIEHHE ConpoTHBIIEHHE
TEJIbHOE | THUBIIE- W30JISI1UH, M30JISI1UH,
Harpsi- | HHUE U30- MOm MOm
KEHHE, TISIIHH,
kB MOwMm
Kopmyc — octasnbHble enu 2,3 40 2,0 10
[lens nmuTanus — octajib- 2.3 40 2.0 10
HbI€ LIeTN
Bxoansie nenun (Ua, Ub,
Uc, N, Ia, Ib, Ic) - Bexox 1,4 40 2,0 10
RS-485
[TapannenbHbIe BXOHBIE
nernu (Ua, Ub, Uc, N) — 1.4 40 2.0 10
IIOCJIEI0BATEIBHBIE BXO/- ’ ’
ueie nienu (Ia, Ib, Ic)
Ia-1Ib, Ic; Ib-Ic 1,4 40 2,0 10

1.2.21 IIMM ycTOHYMBBI K HAHOCEKYHJHBIM HMIIYJbCHBIM IIOME€XaM 3-I'0 HCIBITATEIBHOIO
ypoBHs o CTb M3OK 61000-4-4.

1.2.22 TIMM ycTOMUYMBBI K MUKPOCEKYH/IHBIM UMITYJIbCHBIM IOME€XaM OOJIbIION HEPTUH 2-TO
ucneitarenabHoro yposHs no CTh MOK 61000-4-5.

1.2.23 TIMM ynoBieTBOPSIIOT HOpMaM MOMEX03MHUCCUU Ji71s1 o6opynoBanus kinacca A no CTh
I'OCT P 51522.

1.2.24 [IM ycToiluuBbI K BO3AECHCTBUIO CUHYCOMIAIbHON BUOpanuu yactotoi ot 10 1o 55 'y
¢ aMIuMTy0u cMmermenus 10 0,15 mm.

1.2.25 Koncrpykuus 1M obecrieunBaeT BO3MOKHOCTh KPEIUIEHUs Ha LIUTaX, MaHeNIsAX U Ha
35-munnumetpoByro DIN-peliky.



1.2.26 MoutHocts, notpednsiemast [IMM ot nenu BXxoAHOTro curHaia (Ipyu HOMUHAIbHBIX 3Ha-
YEHMSIX BXOJHBIX CUTHAJIOB) HE MPEBbIIIAET:
- I KaXKJI0M mociieqoBarenbHou menu — 0,1 B-A.
- ms napautensHbix neneit ET131 — ET134; ET231 — ET234; ET334 — ET334; ET431 — ET434: ot
daszer A — 0,9 B-A; ot dasst B— 0,1 B-A; ot dazer C — 0,9 B-A.
- s kaxaoi napaensHoit enu ET111 — ET114; ET211 — ET214; ET311 — ET314; ET411 —
ET414 - 0,05 B-A.
- s kaxaoi napawensHoit nenu ET121 — ET124; ET221 — ET224; ET321 — ET324; ET421 —
ET424-0,2 B-A

1.2.27 Momnocts notpedisemas II1IM oT ucrounrka nuranus He npesbimaer 2,5 B-A.

1.2.28 Macca IINM, ue 6oxaee 0,7 Kr.

1.2.29 Tabaputhsie pa3mepsl UI1, e 601ee 110x120x125 mm.

1.2.30 Cpenusist HapaOoTKa Ha O0TKa3, ¢ yueToM TexoOciyxuBanusi, He MeHee 150000 u.

1.2.31 Cpennee BpeMsi BOCCTaHOBIICHUS paOOTOCIIOCOOHOTO COCTOSIHUS HE TIPEBBIMIAET 1 4ac.

1.2.32 Cpennuii cpok cinyx0s1 [IUM, nHe menee 15 mner.

1.2.33 [IUM nparoiieHHbIX METAJIJIOB HE COJIEPIKHUT.

1.3 CocraB u3nenus
1.3.1 Kommnektnocts noctaBku [1MM yka3zana B Tabnuiie 6.

Tabauna 6
O0o3Hauenue Koauuectso,
HaumenoBanue u ycioBHOe 0003HaUeHHE
JOKYMEHTa IT.

3TDJIA.499.017 [IpeobpazoBaTennb U3MEPUTEIHHBIN 1
MHoro¢yHKIMOHaIbHbIH ET.

3TDIIA.499.017 TIC [IpeobpazoBaTenu n3MepUTEIbHBIE MHOTO(YHKITHO- 1
HanbHble ET. Ilacmopr

3TDJIA.499.017 PO [IpeobpazoBaTenu u3mMepuTeIbHBIE HOTO(DYHKITHO- 1*
HanpHble ET. PykoBOACTBO 1O dKCIUTyaTanun

MIIL.BT.196-2008 [IpeobpazoBaTenu n3MepUTEIbHBIE MHOTO(YHKITHO- 1*
HasbHble ET. Merouka noBepku

STDJIA.804.003-02 Y1akoBKa KapTOHHAS 1
KoMmmakT-1ck ¢ nporpaMMHbIM 00ecie4eHUEM [ **

[Ipumeuanus:

1) * nomyckaercsi HocTaBKa B 3JIEKTPOHHOM BHJI€ HAa KOMMakT-1ucke, BMecte ¢ CI1O;
2) ** mpu nmocraBke oJHOMY noTpeduTento Heckoiabkux [IMM nomyckaercs mpuiaratb o 0JHO-
MY JIUCKY Ha Ka)KJbl€ TP U3AEIUs, WM KOJIUYECTBO 0 COINIACOBAHUIO C IOTPEOUTENIEM.

1.4 YcrpoiicTBo u padora

1.4.1 I'aGaputHblie 1 ycraHoBo4HbIE pa3Mepsl [IMM npuBeneHsl B IPHIIOKEHUN A.

1.4.2 KoncrpykrusHo [IMM cocTouT U3: OCHOBAaHHUS KOpIyca ¢ PacloJIOKEHHBIMU Ha HEM KOH-
TaKTHBIMU Y3JIaMH, KPBIIIKK KOPILyca, IBYX KPBIIIEK KOHTAKTHBIX Y3JIOB U JBYX ME€YaTHBIX IUIAT C
AJIEKTPOHHBIMU KOMIIOHEHTaMHU.

3aXMMHbIE KJIEMMbI KOHTAKTHBIX Y3JI0B 00€CIIEUMBAIOT HAJICKHBIN KOHTAKT C IOJBOJSIIINMHU MEN-
HBIMH MM ATFOMHUHHEBBIMHA IPOBOIaMH cederreM oT 0,28 my” (d=0,6 mm) 10 7,07 mv” (d=3 Mm).

KppIlIKM KOHTaKTHBIX Y3JIOB 3allUIIAIOT KJIEMMbl OT MOMNAaJaHUsi HAa HUX IOCTOPOHHUX
MpPEeIMETOB M KAacaHHs TOKOIPOBOJSIIMX KOHTAKTOB pykamu. Kpblmika Kopryca KpemuTcs K
OCHOBAHUIO MPH MOMOIIH JABYX BUHTOB, IITUIBl KOTOPBIX INIOMOUPYIOTCSL.

1.4.3 Dnexrpuueckas yactb [IMM (Pucynox 1) cocrout u3 gopmupoBaTeneil BXOJHbIX CUTHA-
J0B TOKOB U HanpsikeHui (P-1 — @-6), 37eKTPOHHOTO BHIYUCIUTEIILHOTO MOAYIS (MUKPOKOHTPOJI-
nep), AByx moayneit unrepgeiico (RS-485) u monyns nuranus (BII).
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1.4.4 Bce anextponnble y3ibl [IIM pa3MelieHsl Ha IByX ME€YaTHBIX IJIaTaX, KOTOPbIE KPEMSTCS
K OCHOBAHMIO KOpITyca C TOMOIIIbIO BUHTOB.

Kaxnpiit u3 mectu popmupoBareneil BXOJHBIX CUTHAJIOB COCTOUT U3 PE3UCTUBHOIO JEIUTENS
HanpspKeHUs (TOKa), 3JIEMEHTOB 3alllUThl OT NEPEHAIPSHKEHUM, aHTUAIaCUHTOBOTO (DUJIbTpa U OIle-
PaLMOHHOTO YCHJIMTES, COTJIACYIONIETO u3Mepsiemyro uenb ¢ AL

boictpogeiictByronuii ALIIT paspsinHocThio 12 OUT HaxOIUTCS HAa KPUCTAJLJIE MUKPOKOHTPOJI-
Jiepa U BBINOJIHAET 64 mpeoOpa3oBaHus MO KaXJAOMY U3 6-TH U3MEPUTEIbHBIX KaHAJIOB 3a MEPUO/]I
BXOJIHOTO CUrHajia (HOMHHAJIBHO 3a 20 MceK).

B kauecTBe BBIUMCIUTENBHOTO siipa HCmodb3yeTcs 16-tm paspsaasiii RISC-mpomeccop ¢
MIPOU3BOIUTENBHOCTHIO 16 MIIH. omepanuil B CEKyHAY. YMHOXEHHE 16-TH pa3psaHbIX YHCEN BbI-
MOJIHAETCS allapaTHo.

Berpoennble yachl peanbHOIO BPEMEHU MCTIOIb3YIOTCS IS MOJIEP>KKH CUCTEMBI €IMHOTO Bpe-
MEHU Ha OOBEKTE U peain30BaHbl C MCIOJIb30BAaHHUEM BBICOKOTOYHOI'O KBAaplLEBOTO pe30HATOpa U
BCTPOEHHOTO B MUKPOKOHTposuiep 16-Tu paspsaHoro taiimepa-cyeryuka. JlONmoJHUTEIBHOTO MUTA-
HUS U1 UX QYHKLIMOHUPOBAHUS HE TpeOyeTcsl.

[IpenycMoTpeHa BO3MOKHOCTh IIEPEX0a Ha JeTHee BpeMs. Ilepexos Ha JieTHee BpeMs oCyIie-
CTBJISIETCS aBTOMATUUYECKUM TIepeBoIoM cueTurka 9acoB (¢ 02:00 gacos Ha 03:00 gaca) B mocnien-
Hee BOCKpeceHbe MapTa. Bo3BparT ¢ 1eTHero BpeMeHu OCYILIECTBUTCS IEPEBOJIOM CUETUMKA YacoB (C
03:00 gacoB Ha 02:00 yac) B ocieaHee BOCKPECEHbE OKTAOPSL.

JIBa nHTEp(ENCHBIX MOIYJsl BBIIOJHSIOT 3JIEKTPUUYECKOE COTIACOBAaHUWE MEXAY KaHajlaMH Iie-
penaun JaHHBIX Ipoleccopa M (GU3MYECKUMHU JIMHUSMU Iepelaud JaHHbIX MHTepdericoB RS-485.
lanipBanMYecKas pa3Bs3Kka U3MEPUTENBHBIX IIETed OT MHTEP(EUCHBIX MOMIYJIeH obecrieueHa crie-
HHAATU3UPOBAHHBIMUA MUKPOCXEMaMU € TPOYHOCTHIO n3oJsinuu 2500 B mepemeHHoro Toka.

[luTaHne MUKPOKOHTpOJUIEpa M MOJyjiell HHTep(elcOoB CYLIECTBISETCS OT 3-X OTIEIbHBIX
00OMOTOK MUTAIOLIEro TpaHchopmaropa.

1.4.5 BIIO obecrieunBaeT CYNTHIBAHNE MTHOBEHHBIX 3HAYEHUI CUTHAJIOB IEPEMEHHBIX HaIpsi-
xeHuil 1 TokoB ¢ AL, ¢pa3oByr0 KOPPEKLIMIO 3TUX CUTHAJIOB U BBIYHCIICHHE TapaMeTPOB U3Mepsie-
Mo# 3-X (pa3HO#M ceTu mepeMeHHOro Toka. [1oJIHBIN UK U3MEpEeHU CHHXPOHU3UPOBAH C MEPHUO-
JIOM U3MEPSEMOr0 CUTHaja.

JIcKpeTHOCTh MpeoOpa3oBaHMs aHAIOTOBBIX CUTHAJIOB 3aBUCHUT OT UX IEpHO0/Ja U HOMUHAIBHO
coctaBisieT 312,5 MKc mo kKaxaomy kaHany (64 mpeoOpa3oBaHHUs 3a MEPHOJ), YTO TO3BOJISET C
JIOCTaTOYHOM CTENEHBI0 TOUHOCTH (PUKCUPOBATh UX 13-10 TapMOHUKY.

OO6paboTannbie qaHHbIe Kaxabie 80 Mcek OOHOBIISIIOTCSA B Oy(depHOM MacCHBE MaMsITH MPOIeC-
copa U MOTYT OBbITb CUMTaHbl B IPOU3BOJBHBIH MOMEHT BPEMEHM JIByMsl HHTEJUIEKTYaJbHBIMU
ycTpoiicTBaMH BepXHero ypoBHs (koHTposuiep, [I9BM) no nsym nocnenoBarenbHbIM UHTEpdericam

OJTHOBPEMEHHO.
11



BIIO noanepxuBaer oOMeH AaHHBIMU B COOTBETCTBUU ¢ mpoTokosamu Modbus RTU, Modbus
ASCII, MOK 60870-5-101. Kaxnomy nnrepdeiicy MOKeT ObITh Ha3HAYEH UHAMBUIYAJIbHBIM IPOTO-
KOJI 0OMeHa, IapaMeTpsl Mepeaun, apec CUNThIBaeMbIX 00bekToB HHpopMmaruu (cM. [lpunoxenue
I).

1.4.6 OcobenHocTH pabOThl UHTEP(EICOB Mepeiaun TaHHBIX.

Hacrtpoiika narepgeiicoB npu Bblnycke U3 NpoM3BOJCTBa NPUBeAeHa B Tadauie 7

CereBoil agpec coBIajgaeT ¢ AByMs NOCIECAHUMH IUPpaMU CEpPUMHOTO HOMEpA MO0 CUCTEME HY-
Mepaluy MpearnpusITHsI-U3TOTOBUTENS KpOME cilydasi, Korja JBe Mociaeanne Hudpbl HoMepa paBHbI
nymto. Hanmpumep, cepuiinomy Homepy 10xxx00 cootBerctByeT cereBoii anpec 100, Homepy
10xxx05 cooTBeTCTBYET ceTeBOM aapec 5, a Homepy 10xxx38 — ceTeBoit aapec 38.

Tabnuua 7

Ne ‘ HanmenoBanue napamerpa ‘ Hacrpoiika ‘ [Ipumeuanue
Wnrepdeiic-1 u Mnrepdeiic-2

1 CxopocTtb 0OMeHa 9600 601 ouT/cex

2 ®opmart OaiiTa N2 JIBa CTOIl OUTa
3 [Tapurer OTCYTCTBYET

4 [TpoToxos oOmMeHa Modbus RTU

Nutepdetic-2 umeet cnemyronue GyHKIMOHATBHBIE 0COOCHHOCTH:
- UM€EeT CHEeIUaAIbHBIN pexXUM paboThl JUIsl OCYIIECTBICHHSI METPOJIOTHUYECKON MOBEPKH NMPHOOPA;
- IpY T0J1a4ye MUTaHUs Ha npuodop, uHTepdeiic B Teuenue 10 cex HaxoaAUTCs B pekuMe oOMeHa co-
oTBeTCTBYIOIIeM Tabnuie 7 (HE3aBUCHMO OT TOJIL30BATEIILCKUX HACTPOEK MHTepdeiica). ITo maer
BO3MOJKHOCTH ToJsib30Batento ¢ nomomnpio CIIO (manpumep, «EMaster») oOHapyXKUTh U BOCCTaHO-
BUTbH yTPau€HHbIE MMapaMeTpbl HacTpoiku uHTepdeiicos ITNUM.

1.4.7 JlocTynHbIe Ul CUMTBIBAHUS W3MEPEHHBIE 3HAYECHUS IPEACTABISAIOTCA B BUAE 3-X
IpyIIl napameTpoB (00bEKTOB HH(pOpMALIUN):

I'pynna 0 — nosinbie (06mume) nanuele. [lapamerpsl nOoCTynHBI Beerjaa, HE 3aBUCMMO OT Ha-
cTpoiiku. X konuuecTBoO omnpenensercs Moaudukanueil npeodpazonaTeis;

I'pynna 1 — napameTpsl, BIOMpaeMble U3 MOJIHBIX JaHHBIX IPU KOHQUIypupOBaHUU IpHOOpa.
[TocnenoBarenpHOCTD NEpeiauy MapaMeTPOB B KaHAN U UX KOJIMYECTBO MPOU3BOJIbHBI;

I'pynna 2 — napameTpsl, BIOMpaeMble U3 MOJIHBIX JAaHHBIX IPU KOHQUIrypupoBaHUU IpHOOpa.
[TocnenoBatenbHOCTD Mepeiayy MapaMeTPOB B KaHAN U UX KOJIUYECTBO MPOU3BOJIbHBI.

Kaxnas rpynna mapamMeTpoB MOXKET CUMTHIBATHCS HE3aBUCHUMO IO JBYM HMHTepdeiicam 0oaHO-
BPEMEHHO JIByMsI BEAYILIUMHU YCTPOMCTBAMH (JOIyCKAIOTCs pa3Hble IPOTOKOJIbI 0OMEHA).

Kaxnpiit 00bekT nHpopmamu (OJMHOYHBIM NapaMeTp WIM Tpyliia MapaMeTpoB) UMEET CBOM
YHHUKaJIbHBIN ajipec. Anpeca 00beKTOB UH(POPMAIMU NIEPEHACTPAUBAIOTCS ¢ TOMOUIbIO MPOTrPaMMBbl
KOH(puUrypanuu ajas KaxJI0ro HHTepdeiica OTaelIbHO, U MOTYT CMEILaThesl B Ipenenax 16-tu pas-
PSAAHOTO aJPEeCcHOro MPOCTPaHCTBa OT -32768 no +32767.

Buumanue!

H3roroBurtesb pekoMeHAyeT B KadyecTBe OCHOBHBIX HMH(OPMAIMOHHBIX 00HEKTOB ISl
CYMTBIBAHHSA MCI0Jb30BaTh I'pynny-1 u I'pynmy-2.

B coBokynmHocTH ¢ mepecTpaMBaeMbIM HA4YaJdbHBIM a/IpecoM, NMPOM3BOJIbHBIM Ha0OpOM
NapaMeTpoB U MPOM3BOJIbHOM MOC/I€I0BaTeIbHOCTHIO HX NepeJayu B KaHAJ 3TH HH(popManu-
OHHbIE 00BEKThI MOKHO PACCMATPUBATH KAK YHUBEpPCAJIbHbIE.

1.4.8 B kommiekr mnoctaBku mnpeoOpa3oBaTesiel BXOJUT CEPBUCHOE IPOrPaMMHOE
obecnieuenue «EMaster», kotopoe pynkuuonupyet nox ynpasienuem OC Windows XP/2000/NT,
Windows-7 u obecrieunBaet (cM. mpuioxeHue B):

- aBromMarmyeckoe pacnosHasanue 1IMM, moakIrO4eHHOTO K MOCIEA0BATEIIBHOMY IOPTY KOM-
NBIOTEPA;

- U3MEeHEeHHe KOH(pUrypanroHHbix napamerpos [IMM noxa Hyxabl m0JIb30BaTENS;

- BOCCTAHOBJIEHHE 3aBOJICKUX HACTPOEK;

- UTHULIMAJIN3aUI0 CPEJICTB MOIIEPKKU CIYKObl €TMHOTO BPEMEHU;

- HaOmroieHre u3MepsieMsix napamerpos [T1UM;
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- METPOJIOTUYECKYIO TOBEPKY napamerpos [11M;

- OOHOBJIEHHE BEPCUI TPOTOKOJIOB 0OMeHa u3 daitna [1K.

ABtoMatnueckoe pacrno3HaBanue [IMM (ompenenenue ero aapeca) BO3MOXKHO, €CIH B IIPO-
rpamme «EMastery n3Ha4aJlbHO TPaBUIIBHO YCTAaHOBJICHBI MTAPAMETPHI CBSI3H C PUOOPOM:

- IPOTOKOJI OOMEHA;

- CKOpPOCTh 0OMEHa;

- popmart nepenaun OaiiTa JaHHBIX.

1.5 MapkupoBka 1 Ii1IoMOMpOBaHUe
1.5.1 Coneprkanue MapKupOBKH, MECTO U CIIOCOO HAHECEHMsI COOTBETCTBYIOT KOHCTPYKTOPCKOM
JOKYMEHTALUU.
Mapxkuposka [IIM conepxurt:
- nauMmenosanue [11IM u ero o0o3HaueHUE;
- HOMUHaJIbHbIE 3HAYEHUsI BXOAHBIX CUTHAJIOB;
- CHMBOJI IBOMHOM M30JISIINH;
- TOJ1 U3TOTOBJICHUS U MOPSAIKOBBII HOMED 10 CUCTEME HyMepaluy MpeArnpUsSTUSI-U3rOTOBUTEIS;
- cXeMy NoJAKIIIoueHus (C 0003HaUEHUEM MOJISIPHOCTH 32KHMOB);
- 3nak ['ocynapctBennoro peecrpa Pb;
- TOBapHbBIN 3HAK MPEANPUATHSA-U3TOTOBUTES;
- Haanuck: «Crenano B benapycu».
MapxkupoBka [I1IM, nocraBisieMbIX Ha 3KCIOPT, COOTBETCTBYET TPeOOBaHUAM 3aKa3a-Hapsiaa.
1.5.2 IIpu Beiycke IIMM ¢ npou3BOJCTBAa Ha OJAWH U3 BUHTOB, KPEISIIUX KPBIIIKY K OCHOBA-
HUIO, HAHOCHUTCS OTTUCK ITOBEPUTEIBHOTO KJIEHMa, a Ha JPYrod - OTTHUCK KieiMa IpealpusiThs-
MU3TOTOBUTENS.

1.6 YnakoBka

1.6.1 TIpeoOpa3oBareinp MOCTABISIETCA B TPAHCIIOPTHOM Tape, B KOTOPYIO BKJIAbIBAETCS YIIaKO-
BOYHBIH JIUCT.

1.6.2 B kauecTBe TpaHCHOPTHOM Tapbl ClieyeT IPUMEHATH JouiaTsie suuky Tunos I1-1, I1-2,
III-1 mo T'OCT 2991, danepusie smuku tunos II-1, V1 mo I'OCT 5959.

1.6.3 Tpeboanus k Tape u ynakoke [IMM, npenHazHaueHHBIX A7 9KCIIOPTA, COOTBETCTBYIOT
CTb 993 u ueptexaM NpeanpUsITUS-U3TOTOBUTEIIS.

2 UcnoJsib30BaHMe MO HAZHAYECHHUIO

2.1 IToaroroBKa u3jeaus K UCIOJIb30BAHHIO

2.1.1 llepen ycranoBkoii [IMM Ha 06bekTe HEOOXOUMO:
- ckoH(purypuposats [IUM, ucnons3ys nporpammy E-Master (ITpunosxenue B). [loaxitouenue
[TUM k I19BM ocymecTBisieTcs ¢ moMoIbio mpeoOpazoBareneit uarepdericoB RS-232/RS-485
nnu USB/RS-485 (B KOMIUIEKT OCTaBKH HE BXOJSIT);
- 00eCTOYUTH IIEKTPUIECCKUE LIeMH, oaKIoYaemMbie K [IMM: curnanpHbIC U MUTAHHS;
- pasmetuth Mecto KpemieHus I[IMMM B COOTBETCTBMM ¢ YCTAaHOBOYHBIMH pa3MeEpaMH,
MIPUBEACHHBIMU B IPUIOKEHUH A.
- TPOBEPUTH DJIEKTPUYECKOE CONPOTHUBICHHUE HW30JHLMM IIOJKIIOYAEMbIX LENei, IIPOBEPUTH
COOTBETCTBHUE ITApaMETPOB U3MEPSEMBIX LieNel BXOAHbIM rapamerpam [THM.

2.1.2 Ycranosuts [1MMIM Ha pabodee MecTo M 3aKpeNUTh C MOMOILBIO IBYX BUHTOB WJIH C IO-
Molubto pukcatopa Ha DIN-peiiky.

2.1.3 CHATb KpBIIIKY KOHTAKTHBIX Y3JIOB U BBIIOJHUTH BHEIIHUE COEIMHEHUS B COOTBETCTBUU
co cxemamu noaxitoueHudt (Ilpunoxenus A, b). Ycunue 3aTs)Kku BUHTOB KIIEMMHBIX KOJIOJIOK ITPU
(uKcaluu NoIKI0YaeMOro MpoBoJia He JO0JDKHO mpeBbimaTs 3,0 H-m.
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2.1.4 Tlocne okoHyanust MOHTaxa nepes BkiatoyeHuem 1M HeoOxoauMo ycTaHOBUTD KPBILIKU
KOHTaKTHBIX y3JI0B Ha MECTO.

2.1.5 Jlomyckaercsi ynajenHoe koHpurypupoanue IIMM mocse ero ycranoBku Ha pado-
yee MeCTO U MOAKJIIOYEHHS.

@ Buumanmue!
KoHTakTHBIE Y3JIbI M 3JIeKTPUYECKHE IeNH, MOAKIIYEeHHbIe K HUM, He JHOJKHbI ObITh
AOCTYMHBIMH VIS CJIy4aiiHOT0 IPUKOCHOBEHUSI.

2.2 Ucnoub3oBanue U3aeaus

2.2.1 Bce paboTbl MO MOHTaXy M SKCIUTyaTallud JIOJDKHBI MPOU3BOJUTHCS C COOIIOACHHEM
NEUCTBYIOUIMX TMpaBujl, OOECHeunBalOIUX Oe30macHoe OOCIy)KMBaHHE U  IKCIUIyaTalHIo
3JIEKTPOYCTAaHOBOK.

2.2.2 Tlepconan, nomymeHHbid K padote ¢ [IUM, noimken:

1) 3nare [IUM B 00beme Hacrosiero PO;

2) 3HaTb M CTPOrO BBINOJHATH MeEpbl O€30MacCHOCTH MpU paboTe C 3IEKTPUUYECKUMHU
ycraHoBkamu HanpsbkeHrem 10 1000 B. Mmets rpynny no snekrpobde3onacHocTu He Hibke [V.

2.2.3 3ampemniaercsi:

1) sxcruryatuposats [TMM B ycnoBusiX, OTIAMYAIOUIUMXCS OT YKa3aHHBIX B pazzene 1;

2) NpoU3BOIUTH BHEIIHUE IPUCOEAUHEHHUS, HE CHSIB HANPSHKEHUS C MOIKJII0YAEMbIX IIPOBOJIOB;

3) BckpbiBaTh [1MIM, omtoMOupoBaHHbIN KIEHMMOM NPeANpUsTUS-U3TOTOBUTEISL.

2.2.4 OnacHblii paktop — HanpspbkeHue nutanus 230 B nepeMeHHOro Toka v BXOIHOM CUrHAJL.

3 Texunueckoe 00Cay:KMBAHHE

3.1 DkcmtyaramoHHBIA Haa30p 3a padoroit [ITMM npousBoauTcs nunamu, 3a KOTOPIMH 3aKpe-
IIJICHO JIaHHOE 000PYyI0BaHUE.

Kopnyc I1MM nnombupyercst U He T10JIKEH BCKPBIBATHCS B MPOLIECCE IKCILTYaTalluH.

3.2 IlnanoBo-npeaynpeautensubiii ocmoTp (I1I10) npousBoauts oauH pa3 B Tpu Mecsua. [Jo-
nyckaercst mpousBoauts [1110 onun pa3 B roa.

[opsinox npoBenenus I1110:

1) cHaATh Bce HanpskeHus U Toku ¢ [1T1MM;

2) npoBectu HapyxHbIi ocMoTp [IMM, yaanuTh BETOIIBIO ¢ KOPITyca MbUIb, IPS3b U BIIATY;

3) CHATB KPBILIKA KOHTaKTHBIX Y3JI0B;

4) ynanuTh MblUlb, ITPSA3b ¢ KOHTAKTHBIX Y3J10B, YO€AUTHCS B OTCYTCTBUM MEXaHHMYECKUX IOBpe-
KJACHUU, TPOBEPUTH COCTOSIHUE KPETJIEHHUS TIOJIBOISLIUX [TPOBO/IOB;

5) NOCTaBUTh HA MECTO KPBIIIKA KOHTAKTHBIX Y3JIOB;

6) ojaTh HaNps>KEHUE MUTAHUS U BXOJIHbIE CUTHAJIBL.

3.3 IInanoBbie peBusuu u peMoHT IIMIM pekomenayercss mpousBoauTh OAMH pa3 B 3 rojga. B
[IPOrpaMMy IJIAHOBOM PEBU3UU BXOJAT BCE MYHKTHI IUIAHOBO-IIPEAYIIPEAUTEILHOTO OCMOTPa, KpoMe
TOT0, IPOU3BOJAUTCS MPOBEPKA COMPOTUBIIECHUS U30JISILIUU, OTIPEeIEHNE OCHOBHOM MOTPELIHOCTH, B
COOTBETCTBUU C METOJAUKON MTOBEPKHU.

3.4 Tlo Bompocy pemonTa [IMM crnenyet oOpamaTtecs Ha IPEANPUATHE-U3TOTOBUTEIH 110 aIpe-
cy:

O10 «DQueprompudop» yi. Yanaesa, 32 210033, r. Buredck Pecniybnuka

benapycs Ten./axc (0212) 55-01-24
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4 XpaHeHue U TPAHCIIOPTHPOBAaHUE

4.1 Xpanenune [IUM

4.1.1 Xpanenue [IMM Ha ckiazax NpoOU3BOJIUTCS Ha CTeJUIaKax B YIAKOBKE MPEANPUSATHUS-
M3TOTOBUTENS MIPH TEMIEpaType oKpyxkarouiero Bosayxa ot 1 10 40 °C 1 OTHOCHUTENBHOMN BIJIaXKHO-
ctu Bo3ayxa He 6osiee 80 % mpu Temmneparype 25 °C. B xpanumnuiie He TOJDKHO OBITh MBUTH, a TaK-
K€ Ta30B M NApOB, BBI3BIBAIOIINX KOPPO3HIO METAIIIOB.

4.2 TpauncnoptupoBanue [IUM

4.2.1 [IpeoOpa3zoBarteinb B TPaHCIIOPTHOM Tape MOKET TPAHCIIOPTUPOBATHCS B 3AKPBITHIX
TPAHCIOPTHBIX CPeACTBAX JitoOoro Buaa. [Ipu TpaHCHOpTHPOBAHUH CaMOJIETOM IIPeoOpa3oBaTellb
JOJIKEH OBITh pa3MeElleH B OTalllINBAEMOM I'epMETU3UPOBAHHOM OTCEKE.

4.2.2 TpancnopTHpOBaHKE TOJDKHO TIPOBOUTHCS B YCIOBUSX:

- TEeMIIepaTypa OKPYXaromero Bo3ayxa, °C ........ociviiiiinen ot munyc 40 1o 55;
- OTHOCHUTEJIbHAS BIAXXHOCTH BO3ayxa npu Temneparype 35°C ....... 95%;

- atMocdepHoe naBieHue, KIla (MM PT.CT.)....ccvvvvviiiiiiiiiiiiine.. 84-106 (630-800);
- IUKOBBIE YJAPHBIE YCKOPEHUSI HE 00JICE, M/C2 ..ot 98.

5 Yruanzauusa

5.1 Tlocne oxkoHuyaHus cpoka ciykObl (9kcruryatanun) [IMM HampaBisiOT Ha YTHIA3AIUIO B
COOTBETCTBUU C PYKOBOJSAIIMMH JOKYMEHTAMH OPraHOB MECTHOM BIIACTH.

5.2 [IUM He conepKHUT OMACHBIX IS 3I0POBbS MOTPEOUTENEH U OKPYKAIOIICH Cpellbl MaTepHa-
noB. Ilpu yrunuzanuu 1M npunsATHS cnenualbHBIX MEp MO SKOJIOTMYECKOM Oe30MacHOCTH HE
Tpedyercs.
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[Tpunoxenne B

PykoBoacTBo nmo 3kcruryaranuu nporpammsl ""EMaster"

[TIporpamma «EMaster» npeaHasHayeHa Jjisi:

o  KOH(UTYpHpPOBaHUS IpeoOpa3oBaTeIci H3MEPHTEIBHBIX MHOTO(PYHKIIMOHAIBHBIX ([TMM)
ET;

o  CUMTBIBaHHUS C TpeoOpaszoBaTenieil TEKYIIUX 3HAYECHUIH H3MEPSEMBIX IapaMeTpOB TPEXIIPO-
BOJIHBIX WJIM YETBIPEXIMPOBOIHBIX JIEKTPUUECKUX CETeH mepeMeHHoro Ttoka actoroit 50 I'ip (pe-
KM TOYKa-TOYKA);

o  TIPOBEIEHUS METPOJIOTHUYECKOM MMOBEPKHU MPeoOpa3oBaTeIICH.

Jns ycTaHOBKM TIporpaMmmbl ckonupyite manky «EMaster», pacnosioKeHHYI0 Ha KOMIIAKT-
JIICKe Ha )XecTKui auck. CrienuaabHON YCTaHOBKH IpOTpaMMa He TpeOyeT.
Juiis monkirodeHus: mpeoOpaszoBatens CiyxuT kHomnka «llomkimrouenue mpeoOpazoBaTens» B
BHUJIC TIEPEKUTHON KIaBHIIH. Huke pacnoioyKeHbl MEHIO U OKHO IPOTOKOJIa pabOTHI MPOTpaMMBbl.
MeH1o nporpaMMbl COCTOUT U3 Pa3/EeiIoB:
Hacrpoiika
Nudopmarms
Kouduryparms
['pynnsl mapameTpoB
CuHXpOHU3ALHS
[ToBepka
CnpaBka
o Brixon
Bun okna nporpammsl «kEMactepy» mociie 3amycka npeicTaBieH Ha puc. 1.

0O O O 0O O O O

7" EMaster V.2.56

Puc. 1.
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Menio "Hacrpoiika"

JI1st HACTPOMKHU COSTMHEHHS TIPOTPAMMBI ¢ IIPUOOPOM HCITOJIB3yeTCs pasyien MeHio «Hactpoii-
Ka» (puc. 2).

OxHo HacTpoiiku porpamMmmMbel EMaster mo3sossier BeiOpath COM-TIOPT K KOTOPOMY IO TKITFO-
4eH npudop, ckopocth coenuuenus (1200-115200 6ox) u mpotokost ooOMeHa. [To HaxkaTHIO KHOTIKA
«JlOTIOJTHUTENTFHO» MMEETCsl BOZMOXKHOCTh BBIOpATh PEXUM KOHTPOJS MApUTeTa U KOJIHYECTBO
CTOI-OUT B TIepesaBaeMoM cjioBe. J[OTIOJTHUTENBHO MOXKHO YKa3aTh aJipec mpuOopa B COCTaBe HMH-
(bopMaIOHHOHN CHCTEMBI M THTI 3aIpoca.

Onement ympasienus «KoHUTrypalMoHHBINH aapecy JaeT BO3MOXKHOCTh 00paiarhCcs K MpH-
00py ¢ HEeM3BECTHBIM aJipecoM. B 3TOM ciydae mporpamma mochuiaeT 3ampoc UACHTHPUKAITUOHHBIX
napameTpoB 1o ajapecy 255. OTBeTHOE cooOmIeHre 0T nmpeoOpa3oBaTelis OyIeT CoaepKaTh ero Aei-
CTBHUTEJIbHBIN ajpec, KOTOPBIH OyIeT MCIOJIb30BATHCS IS MOCICIYIONIMX 3alPOCOB MPOrPAMMBIL.
Pexxum oOMeHa ¢ KOHPHUTYpaITMOHHBIM aJpecoM Hellb3sl IPUMEHSITh Tpu paboTe mpubopa B cocTaBe
WH()OPMAIIMOHHON CETH.

CrnenanHble HACTPOWKH aBTOMATHYECKH COXPAHSIOTCS B KOH(UTYpalmoHHOM (aiise, pacro-
JI0’)KEHHOM B KOPHEBOM KaTaJlOTe MPOrpaMMbl.

[Tocre HACTPOMKHU COEMHEHUS U1l YCTAHOBIICHUS CBSI3U C MPE0Opa3oBaTesieM HY)KHO HaXKATh
kHomnky «[lonkimrouenue npeodpazosaressi». Koraa cBsi3b OyaeT ycTaHOBIEHA, MPOrpaMMa aBToMa-
THUYECKH TEPEUIET B MEHIO OTOOPaKCHUS UICHTU(DHUKAIIMOHHBIX MTAPAMETPOB MOIKIFOUCHHOTO Tpe-
obOpazoBarens «HbopMAITHD».

7" EMaster V.2.56

] S A
t=4 ~Jriolivslssl COM nopt MNpoToron BbIGOp KOHTPOAA NapUTeTa

CHOpOCTh Cton BuTbi
CeTeBoH aapec

I Kondwmrypauyionsbid agpec

Puc. 2
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Menio "Undopmanus"

NudopmanmonHoe okHo pasnena «MHpopmanus» (puc. 3) orodpakaeT KOHPHUTyparlmOHHbBIE
napameTphl MOIKITFOYSHHOT0 IPUOopa U HACTPOHKH ero nHTepdericoB. OKHO HECET UCKITIOYUTEIIEHO
UHPOPMATHBHYIO (GYHKIHIO U HE UMEET JIEMEHTOB YITPABJICHUSL.

B 3arosioBke okHa yka3zaHo, 110 KaKoMy HHTepdeicy mprudopa Mpou30IUIo MO JKII0YCHHUE.

,7 “EMaster V. 2.5

E ET411-1

Puc. 3

Menio "Kondpurypauus"

Paznen menro «Koudurypanus» (puc. 4) CIyXuT JUIsl K3MEHEHHUS TEKYIIMX HACTPOCK MpHOO0-
pa. B oxne «Kouduryparmus npeodpazoBareisy HMEIOTCS JABE MaHEIW I HACTPOUKH MHTEPQEi-
coB, maHenb «OO0mue HACTPOUKI» TS 3aJaHusl PeKUMa padOTHl IprOOpa, W MaHeIb «3aBOJCKUE
YCTaHOBKU» ISl 0TOOpaKEHHsI MACHTU(DUKAIIMOHHBIX MTApaMeTPOB.

[Tanemn «RS-485/1», «RS-485/2» naeHTUYHBI U MPEeIHA3HAYCHBI JJI1 HACTPOUKH ITapaMeTpOB
COCIIMHEHUS: CKOPOCTH 0OMEHa, KOHTPOJIS ITAPUTETA, BEIOOpA M HACTPOMKH MPOTOKOJIOB oOMeHa. Ha
MaHeJsIX MOYKHO 33/1aTh CMEIEHHE aJpeCcOB CYUTHIBAEMBIX HH(OPMAIIMOHHBIX 0OBEKTOB B IMAIIa30-
He oT — 32768 no +32767 oTaennbHO s Kaxa0ro naTepderica.

[Tocne naxxarust kHOTKM «3anucatb B ET», HacTpoiiku coxpanstorcst B nmpudope. [lapamerpsi
COEJIMHEHUS IPUMEHSIOTCS IPUMEPHO depe3 2 CeKyH/bl mocie ux coxpanenus. [Ipu sTom Bo3Mox-
Ha TOTEpsI CBSI3U ¢ MpuOOpoM. B 3TOM cirydae Hy)KHO OTKIIOUUTHCS OT NMPUOOpa, UCHOIB3YS BbI-
ktodatens «lloakmouenne mpeoOpa3oBaTeliss», YCTAHOBUTh HOBBIC ITAPaMETPhl COSIMHEHUS C TpH-
6opom (MeHto «HacTpoiika») ¥ 3aHOBO TIOIKITIOYUTHCS.

[Tanenp «OOIME HACTPONKM ITO3BOJISCT:

- BBIOpATh PeKUM U3MepeHus (3-X WM 4-X MPOBOTHAS U3MepsieMasi CEeTh);
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- 3aIMCaTh COOOIICHHE TI0JIb30BaTeNsl (J1F000e COOOIEHUE ITTMHOW 10 64 CUMBOJIOB);

- I3MEHUTH CETEBOM aJipec mpuodopa;

- ykazath KO3(PQPUIMEHTH TpaHCcHOpMAIMK IOIKIFOUYESHHBIX HU3MEPHUTEILHBIX TpaHc(hopMaTopoB
HaNPSHKCHUH U TOKOB (HMCIIOJIB3YeTCSl TIPU MPECTABICHUH JaHHBIX B (hopMaTe C IJIaBaromied Tod-
KOM);

- YCTAaHOBHTD apaMeTPhI O UICPKKH CITY)KOBI €IMHOTO BPEMEHU:

a) BPEMEHHOW MHTEpBAJ 1OCIIE CHHXPOHU3ALMHU, B TEUYCHHE KOTOPOTO MPUOOP MOJKEH OBITH TI0-
BTOPHO CHHXpPOHM3WpOBaH. [lo mcTedeHWHm 3TOr0 WHTEpBaJla B METKE BPEMEHH, CUMTHIBAEMOW C
npubopa, TOSBISETCS MPHU3HAK «HE NEHCTBUTENLHO». JTOT BPEMEHHON HWHTEpBAJl IMOJIb30BATEIh
pacCUMTHIBACT UCXO/s U3 TPEeOOBAaHUI TOYHOCTHU JIOKAIBHOW CITY’KOBI €IMHOTO BPEMEHH, C YIETOM
MOTPEUTHOCTH BCTPOSHHBIX YaCOB;

0) IpU3HAaK Nepexo/1a BCTPOCHHBIX YacOB Ha JIETHEE BPEMSI;

- YCTaHOBHTPH MpPHU3HAK OTKIIIOYCHHS (DYHKIHMM HadalbHOM mHuImanm3anuu WHTepdeiica-2 mocie
BKJIFOUEHUs Tipubopa. B aToM citydae, mpu yrpare mapaMeTpoB CBS3H 10 000MM HHTEpdeiicam, co-
SIMHUTHCS ¢ TPHOOPOM OyJIeT KpaiHe CII0KHO M3-32 MHOTOOOpa3us apaMeTpoOB HACTPOCK.

[Tanens «3aBOJCKHE YCTAHOBKH» OTOOpaKaeT 3aBOACKHE HACTPOUKH IpruOopa.

[Tanens «O6HOBIeHHEe BIIO» 1M03BOJISET BOCCTAHOBUTH 3aBOjCKHe HacTpoiiku ET mo ymorn-
YaHWIO W 3arPY3UTh/BBITPY3UTH (aityl 00HOBJICHHUS BepcHH NPoToKooB oomeHa ET. s Toro 4uro-
061 00HOBHUTH MHKpoTiporpaMmy ET HeoOxoauMo HaxkaTh KHONKY «OOHOBHUTH BEPCHIO TIPOTOKOJIOB
oOMeHa». B mosBUBIIEMCS TUAIOTOBOM OKHE yKa3aTh (ailyi ¢ HOBOH MHKpPOIPOTPaMMOU W HaXKaTh
KHOTIKY «OTKpBITE». B pesynmprare 3amycTHTCS Tpolecc OOHOBJICHHUS. AHAIOTHYHBIM 00pa3oM
MO>KHO COXPaHUTh CYIIECTBYIOIIYIO BEPCHI0 MUKpOTIpOrpaMMebl B (haiin (kHomka «COXpaHUTh Bep-
CHIIO TIPOTOKOJIOB OOMEHa»).

Buumanue!
B Teuenue npouecca 00HOBJIEHUSI MUKPONPOrpaMMbI CJIeAyeT CJIeIUTh 32 COXpaHeHHeM
padorocnocoonoctu IIK u nporpammbl «kEMaster». B ciydae c6oeB, paboTocnoco0HOCTH Mpe-
o0pa3oBaTteJisi MOKeT ObITH YTPadeHa.

7" EMaster V.2.56

i

D ET411 -1 CxopocTs obmena: Mpotokon obmena: Cropoctb obimeHa: Mpotokon ofimexa:

Mapurer: CMELIEHVE aApecos: Mapwrer: CMBELIEHVE aApecoB:

Kot ypating . =
KoHthkrypaumqa npoTokona KoHthrrypauma npotokona
TN AaHHbIZ Tvin AaHHbIX

Tun npubopa:

Tun WamepaeMoid ceTv  Aapec npeofpazoeatena MoA -

Bpema AerCTBATENbHO, MHMH

ml MepexoauTs Ha neTHee Bpems
Wl OTHA. HaY. HHULMaAKSALMID WHTEeptheca-2
M YacTorax 10 Bepcua Mo:

CepuAHbIFA HOoMEep:

JAara us3roToBreHua:

Puc.4
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Menio "I'pynnsl napamerposn''

Paznen menro «['pynmsl mapamMeTpoB» MpeIHa3HAYSH JUIS HACTPOWKU MH(POPMAITMOHHBIX 00b-
€KTOB — TPYIIIbI, ¥ HAOIIOACHUS 3HAUCHUI MX ITapaMeTPOB B pealIbHOM BpeMeHH Ha 3kpane [1K.

OxHO «['pymmiel TapaMeTpoOB» UMEET JIBA PEKUMa pabOThI — PEKUM HACTPOUKH (pHC. 5) U pe-
XuM HaOmroaeHus (puc. 6). PeXuMBI IepeKIIIoYaroTcsl KHOIKaMH, B BEPXHEH YacTH OKHA.

OKHO peXrMa HacTpOMKHU COAEPIKUT MaHENb CO CIIMCKOM JOCTYIMHBIX MMapaMeTpOB MOIKIIIO-
YeHHOTO MpeoOpa3oBartelis U B¢ KoHpurypupyemsie manenu «[ pymma-1» u «['pymma-2». Hactpoii-
Ka TPYII 3aKJIF0YaeTCsl B BbIJEJICHUU Ha MaHelu «J{ocTynHble mapaMeTphl» TeX NapaMeTpoB, KOTO-
pble HY)KHO BKJIIOUUTH B IPYIILY, U «II€PETACKUBAHUMY» UX MBIIIKON Ha MaHeJb jKeJaeMOU TPYIIIbL.
V3MeHsATh OPSIOK apaMeTpoB BHYTPHU TPYIIIHI (MMOPSIOK HX Tepelavn 1Mo WHTepgeiicy) MOKHO
TaK)Ke MMOCPEJICTBOM «II€PETACKUBAHUS) UX BHYTPH Tpymibl. OAUH U TOT K€ MapaMeTp MOKET MpH-
CYTCTBOBATh B IPYIIIE TOJIBKO OJUH pa3 (T.€. HEb3s, HAPUMEP, BHYTPb OJHON IPYMIIbI TIOMECTUTh
Hanpsokerne daser A 2 pasza). YaneHne mapamMeTpa u3 IPyIibl OCYIIECTBIISICTCS TOCPEICTBOM BbI-
JeNIeHUsI TIapameTpa MBIIIKOW © HakaTHeM KiaBuimmM Delete Ha Ki1aBHatype KOMIBIOTE-
pa. CoxpaHeHHe HACTPOEK B MPUOOPE OCYIIECTBIACTCS HaKaTueM KHOTIKH «3anucatb B ET».

Jnst cuuThiBaHMS 3HAUEHUM YCTAHOBJIEHHBIX B TpYIIax MapaMeTpoOB MpeAHA3HAUYEH PEKUM
HabOmroeHus. OKHO peXrMa HaOJIIOEHUS UMEET MaHelb OTOOPaXEHHS U TaHeNlb HACTPOUKU IS
KaxJ10M rpynibl. [laHens HACTPOMKKU UMEET AIEMEHTHI yIpaBiaeHus - kHomka «CtapT» u none « H-
TEpBaJ OIIPOCay.

[Ipu HaxaTtuun kHonku «CTapT» nmporpaMma HayMHAeT ONpalIlBaTh COOTBETCTBYIOILYIO IPYII-
Iy TIapaMeTPOB W BBIBOJWUTH MX 3HAYCHHS (B YCTaHOBIIEHHOM (opmare) Ha IaHeNlb HaONIOICHHS
(puc. 6). Iose 3amycka ompoca rpynmbl KHOTKa «CTapT» MEeHseTcss Ha KHONKY «CTom, Ha)xkaTHEM
KOTOPOi1 OITPOC OCTaHABIMBACTCS.

OnemeHT ynpaBieHus: «/HTepBa onpoca» NnpeaHa3HaueH JUlsl K3MEHEHHs] HHTepBalla orpoca
rpynnsl. [To ymomganuio uaTepBan onpoca paseHn 1000 mumnucexkyna. Ha manenn HacTpoWku Tak-
e 0TOOpakaeTcsi KOJMYECTBO OMIMOOK MpUeMa-Tiepeladud B X0€ OTpOca TPYIIITHL.

(7" EMaster .2.56

L
€ Ema2-2 _ .
! JocTynHbiIe napamMeTpbl Fpynna 1 Fpynna 2
'-.ujf:'ﬁi_' Hanpaxenvwe dasel A
Hanpaxcenve dasel B
Hanpaxenwe dasel C
HanpsAxMeHHe HYNEBOH NOCNE A,
; Tok dasel A
._prm}b;mpamewps Tok dasol B
Tok dazei C
ToK HYREBOH NOCAE 0B,
Hanpaxenwe mexapaznoe Uab
Hanpaxerve mexahazHoe Ubc
Hanpaxenwe mexnchazioe Uca
AKTHBHaA K ocTb dasbl A
AKTHBHAA MOWHOCTE a3l B
AKTHBHaA MOWHOCTL dasbl C
AKT. MOWHOCTEL CYMMapHas
PeakTWBHaA MoWHOCTL dasbl A
PEaKkTUBHAA MOWHOCTE (assl B
PeakTWBHaA MOWHOCTDL dazbl C
DULHOCTH CYMMAapHan

MonHaa MoWHOCTE dasel C
CYMMapHan NoNHan MOWHOCTb
Koadd. momHocTy (Cosa)
MOWHOCTH (CosB)
Koadd. momnocTy (CosC)
06w Ko3duh. MOWHOCTH
YacToTa cetu
MHUARKMCEKYHAbI
Yacol/MUHY THI
Mecau, fleHs,) [leHb He Qe nM
Ffon

Puc. 5
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HabmogeHue

€  ETa11-1

HacTpomes vuTepean onpoca vHTepean onpoca [N

OwmbKW Nepegaum: Dby nepegaum:

TPYrret AapaMeTos

PEaKTWE. MOWHOCTE CYMMapHan
MonHan MoOWHOCTE thasbl B
MonHan MoOHOCTE hasbl &
MonHaa MoOHOCTE dazel C
Koad. mowHocTh (CosA)
Ko3dd. mownocrm (CosC)

Hanpaxenve Gaso &
HanpsieHve HyNeBor Nocnen.
Hanpaxenve dasol B
Hanpaxenve drazor C

Tok daszo A

Tox dazel C

Puc. 6

Menio "Cunxponun3anus'

JlJis yCTaHOBKH TEKYIINX JIaThl, BpEMEHU M HAOJIIOICHUS X 3HAUCHUH MTpeIHa3HaueH pa3zes
MeHto «Cuaxporm3ausn» (puc. 7). OxkHo «CHHXpOHHU3AIUS BPEMEHI» 0TOOpakaeT BPeMsl KOMIThIO-
Tepa U TeKyiee BpeMs mpeodpaszoBaters. s CHHXpOHU3aIuU BpEMEHN HEOOX0IMMO HaXKaTh
KHOMKY «CuHXpOoHU3UpOBaTh OT [1K».

|7 EMaster V.2.56

= ET411 -1 HomnbioTepa: KomMnbroTepa:

G e NpeobpazosaTena: MNpeocbpazoearena:




Menio "IloBepka'

Hns mpoBenennss metposiorndeckor nosepku [IMM cinyxut pasgen mento «lloBepkay. Ilpu
MIPOBEJICHUH TMOBEPKU TPUOOP JOJDKEH MOIKIIOUAThCS, KaK MpaBwiIo (He 00s3aTeNnbHO), K WHTEp-
¢eiicy-1, T.K. BTOpoii nHTEpdEHC IPU ITOM MOXKET UCIOIB30BATHCS ISl MOBEPKHA BPEMEHHBIX T1apa-
METpPOB MpeoOpa3oBaTels.

OxHo «ITapameTpsl utst TOBEpKU» (pHUC.8) 0TOOpaKaeT Bce MapaMeTphl ITOJKITFOYCHHOTO Tpe-
oOpazoBarelsi, KOTopble TpeOyercs MmoBepsATh. [lapameTrpsl O0TOOpaKalOTCS B HOPMATU30BAHHBIX
3HAYCHMSIX UX BEIUYHH, MpuBeAeHHBIX K yucity 5000 (cm. PD).

DnemeHt ynpasieHus «KOHTpOJIb 4acOBOM YacTOTh» MpEAHA3HAUCH Ul MEpPeBOJa WHTEp-
deiica 2 mprbopa B peKKM KOHTPOJISI YaCOBOH YaCTOThI. DTOT PEKUM MpPEAHA3HAYUCH JUIS POBE/IC-
HUSI TIOBEPKH BCTPOCHHBIX YaCOB ACTPOHOMHYECKOTO BpeMEHH. [IpH yCTaHOBKE «IITHYKU», B WH-
Tepdeiic 2 u3 nmpudopa OyAeT MOCTYNaTh MPSIMOYTOJBHBIM CUTHAJ C 4acTOTOW paBHOH 32768 I
Jiist OTKITFOUSHHSI 9TOTO PEKUMA ITUYKY» HYKHO CHSATh. DJIEMEHT YIpaBlieHHs paboTaeT U OTO-
OpakaeTcsl TOJIBKO TIPH MOAKIIFOUESHUH Iprbopa 1o nuaTepdeiicy 1.

7" EMaster V.2.56

g eman-a

flosepra
daza AB ®aza BC daza CA

CymmMapHana

CyMmapHan

CyMMapHan

CyMMapHbIi

Puc. 8
Menio "CnpaBka' u "Bbixoa"
Paznen menro «CrpaBkay MpeoCcTaBiseT CIPaBOYHYIO HH(DOPMAIUIO TI0 padoTe ¢ Imporpam-

Moii. Onmms MeHo «BBIXO» pa3pbhiBaeT COEAMHEHHE C MpeoOpa3oBaTesieM W 3aBepIIacT padoTy
MIPOTPaMMBEI.
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[Ipunoxenue I'

IIporokoabl 0OMeHna npeodpa3osaresiei cepuu ETxxx
(rev 1.75 01 01.04.11)

Bcerpoennoe nporpamMmMHoe obecniedeHne mpeodpazoBaTeiel N3MEPUTEIbHBIX MHOTO(YHKIIHO-
HanbHbIX ([IMM) cepunm ETxxx mpeaycmaTpuBaeT OoOMEH JaHHBIMU C YCTPOWCTBAMU BEPXHEIO
YPOBHS B pEKHUME MOJTYMHEHHOIO 10 JIBYM HE3aBUCHUMBIM IOCJI€IOBATEIbHBIM HHTEP(DEHicaM.

O6a unrtepdeiica Ha HU3UIECKOM ypOBHE BBHITIOJHEHHI B cTaHaapTe RS-485, u npeanaznaueHbl
JUISL:

- BriroueHus [ITMM B nokanbHyro HHGOPMALIMOHHYIO CETh aBTOMATU3UPOBAHHOW CUCTEMBI JIHC-
METYEPCKOTO KOHTPOJIS;

- Iepelauy JIaHHbIX B PEKHUME «IIOJUYMHEHHOT0» Ha MHTEIJIEKTyalbHOE MHAUKATOPHOE YCTPOi-
CTBO;

- koHpuryparuu [11M;

- meTposornyeckoi nosepku [TMM.

WuTepdeiicbl UMEIOT HE3aBUCUMBIE HACTPOUKHU:

- ckopocrei oomena: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6ut/cexk;

- ¢dopmaroB nepenaun Oaita qanHeix: SN1, 8N2, 8E1, 801;

- mpoTokoyioB oomeHa: Modbus, MOK 60870-5-101;

- CMelLEeHU aipecoB HH()OPMALIMOHHBIX OOBEKTOB.

@ Buumanue!
IIpu BhImycKe U3 MPOU3BOACTBA s 000MX HHTEP(ECOB YCTAHABIMBAKTCS CJeAyIoIIMe
napaMeTpbl CBSI3M:
- nporokoa Modbus RTU;
- ckopocTh o0MeHa — 9600 OuT/cex;
- ¢popmar nepenauu ciaosa (0aiira) TaHHbIX — 8N2:
1 crapToBblii OuUT;
8 OuT MaHHBIX (MJIAAIMI OUT MOCHLIAETCHA NMEPBHIM);
HeT OMTa mapuTeTa;
2 CTONOBBIX OMTA;
- cMelleHne agpecoB nHGopMannoHHbIX 00beKkTOB 0x0000;
- ceTeBOil ajjpec mpudopa coBmajaeT ¢ ABYMs MOCJIeJHUMHU HM(pPaMu ero cepuiiHOro Ho-
Mepa (00 coorBercTByeT cereBomy aapecy 100).

ITpeoOpa3zoBareny o AEPKUBAIOT TOJIBKO METO IIEpeAady JaHHBIX 110 3aIlpocy.

JlocTyTHBI ClleyIoNe BUIbl TEXHOJIOTMYECKUX MHPOPMAIIMOHHBIX COOOIIEHUN:

- TeJeu3MepeHust TeKylux 3HaueHuii napamerpos (TUT);

- €IMHOBpPEMEHHBIE cpe3bl rpymmbsl TUT;

- ACTPOHOMHUYECKOE BpeMs JIJIsl CHHXPOHHU3AIUU CUCTEMBbI KOHTPOJIS;

- “H(pOpMAIHs TUarHOCTUYECKOTO KOHTPOJIS;

- uaeHTuuKanronneie qanasie [11MM;

- I10JIb30BATENILCKUE COOOIEHUSI.

3nauenuss TUT moryr mepenaBaThCsi Ha YCTPOICTBA BEPXHErO YPOBHSI B 3aBUCUMOCTU OT HC-
[10JIb3YEMBIX ITPOTOKOJIOB OOMEHA U UX HACTPOUKH B CIEAYIOMIMNX hopMarTax:

- 1ByXxOalTHbIE 3HAUEHUS B OTHOCUTEIBHOM LIEJIOYUCIIEHHOM (hopMaTe (HOpMaJIU30BaHHbIE 3HA-
YeHMUs);

- 1Byx0aiiTHbIE MacIITAOMPOBAHHBIE 3HAUEHUS C PUKCUPOBAHHOM 3aIsITOM’;

- yeTplpex0aiiTHbIE MacIITAOMPOBAaHHBIE 3HAUEHUS C IJIaBAIOLIEH 3aIsATOM.

Hoctynublie g cuntbiBanus 3HaueHus TUT (1o 32-X oJHOTUIIHBIX 3HAUYEHUI) MPeICTaBIsIOT-
csl B BUJIE 3-X IpYIII apamMeTpoB (0ObEKTOB HH(OPMALIUN):

I'pynna 0 — nonssle (oOmue) panHble. [lapaMerpsl IOCTYHHBI BCErja, UX KOJIUYECTBO
onpezensercs Moaudukanuen npeoodpa3oBarers;
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I'pynna 1 — napameTpsl, BbIOMpaeMble U3 MOJIHBIX JaHHBIX IPU KOHQUIypupOBaHUU IpHOOpa.
[TocnenoBaTrenbHOCTD MEpeiauy MapaMeTPOB U UX KOJIMYECTBO MTPOU3BOJIBHBL,

I'pynna 2 — napameTpsl, BIOMpaeMble U3 MOJIHBIX JaHHBIX IPU KOHQUIypupOBaHUU IpHOOpa.
[TocnenoBarenbHOCTD MEpeiayy MapaMeTPoB U UX KOJIMYECTBO MPOU3BOJILHBI.

Kaxnas rpynna mapamMeTpoB MOXET CUMTHIBATHCS HE3aBUCHUMO IO JABYM HMHTepdeiicam OaHO-
BPEMEHHO JIBYMS BEIyIIUMH YCTPOUCTBAMHU (JIOIyCKAIOTCS pa3Hble MPOTOKOJIbI 0OMeHa). [lapamer-
PBI MOTYT OBITH pa3fiesieHbl MKy ABYMsI MHTepdeicaMu s MOBBIIIEHUSI CKOPOCTH OIpoca Ipe-
oOpasoBaTeei.

Kaxnpiit 00bexT nHpopManuu (OJMHOYHBIM NapaMeTp WIM Tpyliia MapaMeTpoB) UMEET CBOM
YHHUKaJIbHBIN ajipec. Anpeca 00beKTOB UH(OPMALMK EPEHACTPAUBAIOTCS ¢ TOMOUIbIO MPOTrPaMMBbl
KOH(uUrypanuu aias KaxJI0ro HHTepdeiica OTaelbHO, 1 MOTYT CMEIaThCs B Ipenenax 16-tu pas-
PSAAHOTO aJPECHOr0 MPOCTPAaHCTBA OT -32768 no +32767.

Jlia peanuzauuu B HHGOPMALMOHHON cucTeMe QpyHKIuU ennHoBpeMeHHbIX cpe3oB TUT, nox-
nepxuBaeTcs MeTka BpemeHu B popmare 7-mu Oaiit ('OCT P MOK 870-5-4) u 8-mu GailT 11 npo-
Tokosa Modbus.

Kondurypamus I[IMMM MoxeT ObITh BBITIOTHEHA C IIOMOIIBIO0 CIEUATU3UPOBAHHOMN MMPOTPAMMBI
«EMaster» pazpabotku OJO «HEepronpudop» Uiu ¢ TOMOIIBIO APYroil MPOorpaMMbl, HATMCAHHON
Ha OCHOBAHUU JAHHOTO JOKYMEHTA.

Jlanee nmpuBOATCS OCOOCHHOCTH JOKAIBHOM pean3alnuu MpoTokojoB oomena Modbus u mpo-
tokosa TOCT P MOK 60870-5-101, mognepxkuBaeMbIx mpeoOdpa3oBaTeaem.

@ Buumanue!

H3roroBurtenb pexkoMeHAyeT B KadecTBe OCHOBHBIX HH()OPMAIMOHHBIX 00HEKTOB [JIsl
CUMTBLIBAHMSA MCO0Jb30BaTh I'pynny-1 u I'pynmy-2.

B coBokynmHOCTH ¢ mepecTpaMBaeMbIiM HAYaJbHBIM aJpecoM, NPOHM3BOJbLHBIM Ha00pOM
apaMeTpoB U MPOU3BOJILHOI M0C/Ie10BATEIbHOCTHIO HX NepeAadYu B KaHaJ 3TH HHGoOpMAaLu-
OHHBIE 00BEKTHI MOKHO PACCMATPUBATh KAK YHHBEPCAJIbHBIE.
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I OcobennocTn peanu3zanuu nporokosna oomena «Modbus»
1 dopmarsl JaHHBIX

[IpeobpazoBateny mnomnepkuBaeT aBa pexuMma nepegaun nportokonma: MODBUS-RTU u
MODBUS-ASCII.

Juanazon agpeco [IMM B J0KanbHOM CETH MOKET YCTaHABIMBATHCS B mipeAenax 1...254.

[IInpokoBemarenbHbii aapec «0» UCIOJIb3yeTCs Ul KOMAaHI CHHXPOHM3AU METKH BPEMEHU U
MOAU(PHUKAIMU HACTPOCUHBIX MapamMeTpoB, oomux ais Bcex [IMM B cetu. Ilpu npueme coobuienus
c anpecoM «0» oTBeT MpeoOpazoBaTeIeM HE HUHUIIMUPYETCS.

Anpec 255 (koHQUrypallmOHHBIN ajapec) ucnoiibdyercs nporpammoil «EMaster» rpu mHAUBH-
Nya’dbHOM MoJKItoueHuu rpeodpaszoparens k [IK ans onpeneneHus ycTaHOBIEHHBIX NapaMeTpPOB
uHTepderica cBs3u - cereBoro aapeca [IMM, dopmara cioBa (maHHbBIX) U cKOpocTH oOMeHa. Ecim
npeoOpa3oBaresb BKIOYEH B JIOKAJIbHYIO CETh, HCIOJB30BaHUE ITOTO ajipeca MPUBEIET K OLINOKe
oOMeHa.

[IpeobpazoBaTenp mogAepKUBACT cleayomue GyHKiuu nporokosa Modbus:

OyHKUMS 3 — YTEHHE PETUCTPOB HACTPOEK;

OyHKUMS 4 — YTEHUE BXOJIHBIX PETUCTPOB (TEKYIINE 3HAUECHUSI [1apaMETPOB);

Oynkuus 16 — Mmoauukanys perucTpoB HaCTPOEK;

Oyukusa 17 — uyrenue uaeHTUdUKaTopa mpeodpazoBaTes.

MaxkcumanbHasi JUIMHa COOOIIEHHsI BMECTE C 3aroJIOBKOM M KOHTPOJIbHOH CyMMOI HE MOXKET
IpeBbIIaTh 256 OaT.

CuuTbIiBaeMbI€ ¢ TOMOIIBIO MPoTOKOoJa Modbus 1anHbIe MOTYT OBITH IPEICTABIICHBI B CIIEIYIO-
umx popmarax:

D1 D3 D4 D5
CT. O6aiiT 3HaK-TI0P. “IT” MCEK CT.
MJ1.OalT MaHT. CT. “0” MCEK MII.
MaHT. “g” qJac
MAaHT. MJI. “e” MHUHYTA
“p” MecsI]
“K” JIeHb
“a” roJi CT.
roJ MII.

***@] - npyxOaiiTHas HOpMallM30BaHHas BenuunHa. HoMuHanbHOE 3HAU€HHE ITapaMeTpa COOTBET-
ctByeT £5000 ycnoBHBIX enunul. [Ipu nepenade 3HaueHUs NEpBHIM NepeaeTcs CTaplinii OauT.
Crapuuii pa3psia nepsoro 0aiita — 3Hak: 0 — MOJIOKUTEIbHAS BEIMUMHA, | — OTpULIaTeIbHAas Be-
nuunHa. J{ManasoH mepegaBaeMblX 3HaueHui ot -5000 1o +5000-27°. OTpurarensHbie 3HAYCHHS
MIPEJICTABIISAIOTCS B JOMOJIHUTEIBHOM KOJE.
N=K-A/AHom

Jlst mpeoOpazoBanus N B 3HaUCHUS (HU3UUIECKUX BEIMYUH CIICTYET MOJIb30BATHCS BHIPAKCHUEM
A=N-Anom /K, rxe:

N — nosryaeHnHoe ¢ pudopa 3HaueHre napamerpa (HopMaJIM30BaHHOE YHCIIO0, 2 OaifTa);

K — xoadpunment npusenenus pasusiii 5000 11 Bcex nmapameTpoB (Ui YaCTOThI CETH JIOTIOJ-
HUTEJNbHO MOXeT npuMeHsaTbess K=50000);

A — 3HaueHue u3MepsIeMoro napamerpa B pusnyeckux enuaumnax (B, A, Br, Bap, B-A, I'n, en.);

AHOM — HOMHHaJIbHOE 3HaueHue napamerpa (Tabmuua-2 u n.1.2.2 PD).

Jljis OBBIILIEHUS] TOYHOCTU CUUTHIBAHUS 3HAYEHUSI YACTOTHI CETH, KOAPPHUIMEHT NMPUBEICHUS
10 ATOMY IapameTpy MokeT ObITh yBenuueH B 10 pa3 npu Hactpoiike [IMM. Torga Hopmaninu3oBaH-
Hoe 3HaueHue N cuuThIBaeTcs ¢ npubopa Kak AByXOalTHOE MOJIOKUTEIbHOE yucio 0e3 3Haka (Ho-
muHanbHOE 3HaueHue 50000).
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***@P3 - maciITabUpPOBaHHOE 3HaUEHUE — KOPOTKUi popmar ¢ miasatomieit 3anstoit IEEE STD 754
(4 Gaiira). IlepBbim nepenaerca baiit 1 (M. 6uToM Briepen):

Buthl 27 26 2° 2! 2’ 2’ 2! 20
Baiir 1 S E 2’ E 2° E2° E 2* E2° E 2’ E 2!
Baiir 2 E2° F2! F2? F23 F2* F2° F2° F27
Baiir 3 F23 F2° F21 F2! F2" F2 " F2 F2 5
Baiir 4 F2'° F2" F218 F2" F272 F27! F27% F27%

S — 3HaK yucna;
E — nopsinok;
F — npoOHast yacTh MaHTHCCHI.

3HaueHHe YKClIa C TUIaBaroIIeh 3amsaToi coctapisier R = (-l)S*ZE'127 *(1,F);
***(@P4 - OnHOoOaNWTHBIE CUMBOJIbHBIE JaHHbIE NI€pealoTcs napoi B ogHoM peructpe. [lepBeiM me-
penaercs nepBbli Ui MPEACTABICHUS! CUMBOJI;
***(@S5 — 3HaueHue MeTkU BpeMeHHU. [lepBrIM nepenaeTcs crapimnii 0alT MUJUTUCEKYH.

®dopmar 3HaueHHs BpeMeHU: MUUTUCEKYH B (0-59999), munytsr (0-59), IV — Bpems HexeicT-
BUTENBbHO, yackl (0-23), SU — nernee Bpems (0 — ctannapTHoe Bpemsl, 1 — neTHee Bpemsi), IeHb Me-
csma (1-31), nens nenenu (1-7), mecsunt (1-12), roxs (2000-2099).

BHTHI 27 | 28 | 22 | 2t | 22 | 22 | 2 | 2
baiit 1 MUJUIMCEKYH/IbI (CTapIinii 6aiT)
baiit 2 MUJUIMCEKYH/IbI (MJIAIIUN OAaNT)
Baiit 3 SU pe32 4achl
baiit 4 IV 0 | MUHYTBI
bair 5 pes3 | MECSLBI
baiit 6 JHU HENEIIH | JHU MecsLa
baiit 7 roJibl (cTapuinii 0anT)
baiir 8 roJibl (MyIamuii 6aiT)
[Ipumeuanne:

1. «pe3» - 03HaYaeT rpynIy HEUCIOJIb3yeMbIX OUTOB.
2. ITapametp IV npunumaer 3Hauenne «0» nocie CHHXpOHU3ALUN BPEMEHH BEYIIIMM YCTPOMCTBOM,
U 3Ha4eHHE «1» IO MCTEYEeHMH BPEMEHHOI'O MHTEPBAJA, YCTAHOBIECHHOTO B TaliMepe JIECHCTBUTENb-
Horo BpeMenu [1I1IM npu HacTpoiike npeoOpazoBatens. [Ipu cunThIBaHUM 3HAYEHUS BPEMEHH ATOT
(dbiar TOBOpUT BEIyIIEMY, YTO CO BpeMeHH mocienHer cuaxponusanuu [IMM Moria BO3HUKHYTH
IIOTPEIIHOCTh U3MepeHus BpeMeHH U yacel [ 1M nopa cuHXpOHHU3UPOBATH C 3TAJOHOM.

JlaHHbIE MOTYT OBITH CUMTAHBI ¢ TOMOLIbI0 DyHKIIMK-4 Kak ouHOuYHBIe TapameTpel TUT, umu
Kak OJIOKM OJHOPOHBIX BeiauuuH (I'pynmsl) B cienyomux Gpopmarax:

Tabmmma 1.1
Dopm Onucanne Gpopmara baiit | RTU ASCII | I'pynma
BYX0aTHOE€ HOPMAaJIM30BAaHHOE YHUCIIO B JIO-
o1 | ABYX P A 2 |ma na 0,1,2
MTOJTHUTEIIHHOM KOJIE.
MacmTabupoBaHHOE 3HAYEHHUE — KOPOTKHI
®3 P . N p 4 Ja HET 1,2
(dhopmaT c riaBaromiei 3ansaTon
D4 OnHoOalTHEIE CHMBOJIBHBIE TAHHBIE 1 na na -
D5 ACTPOHOMHYECKOE BpEMSI 8 na na 0,1,2

Anpeca perucTpoB JOCTYIHBIX M0JIb30BATENIO IPUBENIEHBI Jlasiee B pasaene 2, Tabi. 2.2.

Ilepeuenp Bo3BpaliaeMbIX KOJOB OIMIMOOK IPU HEKOppeKTHOM oOpanienuu k [11M:

Kon | Ha3Banue Onucanue

01 ILLEGAL FUNCTION [TpunsaTHIN KOA QYHKIIMU HE MOIEP)KUBACTCSI

02 ILLEGAL DATA ADDRESS | Aznpec naHHBIX yKa3aHHBIH B 3alIpOCe HE JOCTYIIEH

03 ILLEGAL DATA VALUE Bennuunna, coneprkamiasics B oJi€ JaHHBIX 3a1poca,
SIBJISIETCS] HE AONTycTUMOM BennunHou uist [TMM
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1.1 Pexxum RTU

B 3TOM pC)KI/IMe JTAHHBIC Hepe)laI-OTCSI YHUCJIOBBIM ABOUYHBIM KOJOM, KaXXJI0€ COO6HI€HI/IC Hepe-
JaeTcs HEMpEepbIBHBIM MOTOKOM, CUMHXPOHHU3ALMS COOOIEHUN NMPOUCXOAUT MO IMay3aM MEXIYy CO-
0OIIEeHUsIMU B COOTBETCTBUH co crienudukanueir Modicon, Inc.,Industrial Automation Systems.

Tunuuselil ppeliM cooOIIeHNS:
Crapr Anpec OyHKIUA JlanHbie CRC Komnerg
T1-T2-T3-T4 8 our 8 our N x 8 our 16 6ur T1-T2-T3-T4

B RTU pexume coobiienre HaYMHAETCs MOCe UHTEPBajia TUIIUHBI PABHOTO BPEMEHU Tepe/a-
4y 3.5 cioBa npu JaHHOM ckopocTu nepeaayu. [lepBeim nosem nepeaaercs aapec [TMM.

Bcenen 3a nmocnenqHum nepenaBaeMbIM O0alTOM Takke cleAyeT MHTEpPBal TULIMHBI MPOJI0JIKU-
TETLHOCTRI0O HEe MeHee 3.5 cioBa (6aifta). HoBoe cooOmieHrne B kaHalie mepenayu JA0HKHO HadyH-
HAThCS MOCIIE 3TOTO UHTEpBaJa.

[Iepen nepenaueit otBera IIMMM ycraHaBiaMBaeT nepelaTyuk B akTUBHOE COCTOSTHUE JIOTUYECKON
€IMHULIBI Ha BpeMs 1,5 ciioBa Ju1sl yBepeHHON CUHXPOHU3AIMHY IPUEMHUKOB B JIMHUU.

Bosmoxnsbie opmatsl nepenaun cinosa (Oaiita) qanubix B RTU-pexume:

1 crapToBbIii OUT;

8 OMT JaHHBIX, MJIAIITAM OUTOM BIIEPEI;

1 Out maputera (4eT/HeueT); HET OUTa MapuUTeTa;

1 cronoBbIi OUT (eciu ecTh MapUTeT); 2 CTOMOBBIX OUTA (€C/IM HET MapuUTeTa).

3nauenus napamerpoB TUT mnst rpynn O, 1 u 2 npeacrasisitorcs B popMaTax, yKa3aHHBIX B
Ta0m. 1.1.

1.2 Pexum ASCII

[Ipu ucnons3oBannu ASCII-pexxuma kaxaeiii 6aiiT coobmenust nepenaercs kak nsa ASCII
cuMBoJIa. ['TaBHOE NMPEUMyIIEecTBO 3TOro crocoda — BpeMsi MEeXAy INepenayeil CUMBOJIOB MOKET
nocturath 1 cex. 0e3 BOSHUKHOBEHUS OIIMOOK 0OMeHa.

OCHOBHOM HEJIOCTATOK ATOTO CIIoco0a oOMeHa — 0oJIbIas IJTMHA COOOIISHHH 1, KaK CIIEICTBHUE,
HU3Kasi CKOpOCTh cunThiBaHus JaHHBIX ¢ [IMM. 13-3a Gonbuioit muinHbl coolmenuit popmart mnpea-
cTaBiieHUs JaHHBIX D3 B 3TOM pexume He MOAIePKUBAETCS.

Bosmoxnsbie opmatsl nepenaun Oaiita nanHbeix B ASCII-pexume:

- CucreMa KOJIMPOBKH JJAaHHBIX - IecTHaAnarepuyHas kak aa ASClI-cumBona 0 -9, A - F ;

- Ha3nauenue 6ur:

1 crapToBbIii OUT;

7 OWUT JAaHHBIX, MJIAAMIUM OUTOM BIIEPEN;

1 Out maputera (4eT/HeUeT); HET OUTa MapUTeTa;

1 cronoBbIi OUT (eciu €cTh MapUTeT); 2 CTOMOBBIX OUTA (€CIIU HET MapuTeTa).

Coo0menne HaunHAETCs ¢ cUMBOIIA «:» (3A hex) m 3akaHYMBAETCS MOCIIEA0BATEILHOCTHIO CHM-
BOJIOB «BO3BpaT KapeTku — CR» u «niepeBoa crpoku — LF» (0D u OA hex).

WuTepBan Mexy cHMBOJIaMU COOOIIEHUs HE JOJDKEH npeBbimath 1 cek. Ecnu nuntepsan 00Jib-
uie, W11 BocipuHUMaeT 3To Kak OMMOKY U OTBET BEAYIIEMY He MHULUMUpPYeTCs. TUNUUHbIN Qpeiim
COOOIIIEHUS TTPEACTABIISIETCS TaK:

Crapr Anpec OyHKIMA JlanHbie LRC Komnerg
1 cum (":") 2 cum 2 cum N cum 2 cum 2 cum (CR LF)

3nauenus napamerpoB TUT mmst rpynno O, 1 u 2 npeacrasisitorcs B popMaTax, yKa3aHHBIX B
Ta0m. 1.1.
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2 PerucrTpbl JaHHBIX MOJIb30BATE/IA

2.1 Perucrpsl uaeHTH(PUKALIUA

Tabnuna 2.1
Koi-Bo OyH
N | Ha3snauenue peructpon CopepxaHue perucTpoB
pETUCTPOB KIS
0 | MUpentudukarop-craryc 7 L. cr.0aiit — Unentndukarop ycrp-a: 17
- 41h — ETxxx

MJL.0aiiT - CraTtyc
DO — ObL1 IepephIB TUTAHUS
D1 — ycraHOBIEH pexuM MOBEPKU
D2 — omnOka JaHHBIX HA IPUEME
D3 — ommbka kommyHukauu (CRC)
D4 — neperpy3ka Bxona
D5 — otrcyrcTBue HanpspkeHHs (Bas3bl
D6 — n3menena HacTpoiika
D7 —0/1 (uaTepdeiic oOMeHa)
2. cT.0alT — KOJ U3TOTOBUTEINS
- 51h — «2Quepronpudop»
MJL.OAMT — anpec B cetH (1...254)
3. cT.6aliT — HUcTIoTHEHHE (PU3UIECKOe
D2-D0 - no auana3oHy BXOIAHBIX TOKOB
001 -5,0 A
010-2,5A
011-1,0A
100-0,5 A
D4,D3 — no nuana3oHy BXOJHBIX HaNpsKEHUH
00 — 100 BonbT
10 — 380 BonbT
D6,DS — Tuny nutanus
01 - nuTanue OT ceTH Tep. HANpPsDKEHUS
11 - nuTaHue OT U3MEPUTETHLHOM LIEITH
D7 — pezepn
MJL.OANT — UCIIOJHEHUE TPOrPaMMHOE
D2-D0 - no pyHKUMSAM H3MEpEHHs
001 - ET100
010 - ET200
011 - ET300
100 - ET400
D3 — tuny usmepsiemoii cetu
0 - 4-x npoBoaHas
1 - 3-x npoBoaHas
D5,D4 —nporokon untepdeiica-1
00 — Modbus RTU
01 — Modbus ASCII
10 — M3K 60870-5-101
D7,D6 —nporokon unrerdetica-2
00 —Modbus RTU
01 — Modbus ASCII
10 — M3K 60870-5-101
4.5. — 3aBOJCKOIi HOMEp — JBOMYHOE YUCIIO. (CHA-
Yaja ujeT CT.pas3psia).
6.7. — naTa M3roTOBJICHNA:
6. cr. 6aiiT — mecs (1..12)
MJI. OaiT:
nuu Hepenu (oute 7-5) (1..7)
nmau Mecsna (outsr 4-0) (1..31)
7. —rox (2000..2099)

Oynkuus 17 cuuthiBaer peructpsl uaeHtudukaropa (craryca) [IMM nans nosyueHus cBeeHui
00 ycTpoiicTBE B cOCTaBe MH(POPMAIIIOHHON CHCTEMBI.

Peructp «Craryc» mo3BosiseT orieHUTh Tekymiee cocrosaue [IMM. dnaru peructpa aBToMatu-
YyecKku cOpachlBaeTcs MOCIIE ero NpOYTEHUSI.
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2.2 Peructpsl napamerpos (I'pynna-0)
Ta6muma 2.2 Homepa nmapameTpoB (PEruCcTpoB) U MX Ha3HAYCHHUE

N | 3o Haznauenue peructpon Hax. COIGHATE O-5
azpec pPErucTpoB
1 Hanpsokenue dassr A 0x0000+E | 3HaueHue 4
2 Hanpsokenue dassl B 0x0001+E | 3HaueHue 4
3 Hanpspxenne daszer C 0x0002+E | 3HaueHue 4
4 HanpsixkeHue HyneBoil ocie10BaTelIbHOCTH 0x0003+E | 3HaueHue 4
5 * | Tok da3zsr A 0x0004+E | 3nHauenue 4
6 * | Tok a3er B 0x0005+E | 3nauenue 4
7 * | Tok azer C 0x0006+E | 3naueHue 4
8 ToK HyJI€BOI NOCIEN0BATENBLHOCTH 0x0007+E | 3HaueHue 4
9 * | Hammpsixenue mexdaznoe Uab 0x0008+E | 3nauenue 4
10 | * | Hanpspkenue mexdaznoe Ubc 0x0009+E | 3HaueHue 4
11 | * | Hanpsbkenue mexdgaznoe Uca 0x000A+E | 3HaueHue 4
12 AXTUBHAsE MOITHOCTH (ha3bl A 0x000B+E | 3HaueHue 4
13 AxTUBHAass MOITHOCTG (a3bl B 0x000C+E | 3HaueHue 4
14 AxTtuBHas MoIHOCTh ¢a3bl C 0x000D+E | 3HaueHue 4
15 | * | AKT. MOIIIHOCTH CyMMapHas 0x000E+E | 3HaueHue 4
16 PeaktuBHast MotHOCTh (ha3zbl A 0x000F+E | 3HaueHue 4
17 PeaktuBHast momiHocTs ¢a3bl B 0x0010+E | 3HaueHue 4
18 PeaktuBHas montHocts ¢azsl C 0x0011+E | 3HaueHue 4
19 | * | PeakTuB. MOIIIHOCTH CyMMapHast 0x0012+E | 3HaueHue 4
20 [Tonnas momHOCTH (a3er A 0x0013+E | 3nauenue 4
21 [Tonnas momHOCTH (ha3bl B 0x0014+E | 3nHauenue 4
22 [Tonnast MomHOCTH (azpl C 0x0015+E | 3HaueHue 4
23 | * | CymmapHas mojHas MOIIHOCTb 0x0016+E | 3nauenue 4
24 Koadd. mommuoctu (CosA) 0x0017+E | 3naucHue 4
25 Koadd. momuoctu (CosB) 0x0018+E | 3nHaucHue 4
26 Koadd. momuoctu (CosC) 0x0019+E | 3nauenue 4
27 | * | O6mmit k0rdhd. MOIITHOCTH 0x001A+E | 3nauenue 4
28 | * | Yacrora cetu 0x001B+E | 3HaueHue 4
29 | * | MUUIHCEKyHIbI 0x001C+E | mumincexyH bt 4
30 | , | Yacs/MunyTs 0x001D+E | cr. GaiiT — uac 4
MJ. OaliT — MUHYTa
31 | , | Mecan//lenn 0x001E+E | cr. 6aiiT — MecsIIt 4
MJI. OalT - IeHb
32| * |-/Ton 0x001F+E | rox (2000..2099) 4

['pynnei-0 mo 3ToMy uHTEpdeicy clieyeT CUMThIBaTh, HAUMHAS C ajpeca

[Ipu 3-x npoBoaHoM BItoueHuH [1MIM cunThiBaeMble mapaMeTpbl OrpaHUYEHBI IEPEUHEM, yKa-
3aHHBIM B CcTOJOLE «31». 3HaYEHUS MapaMeTpOB MPEJCTABIAIOTCS B BUAE ABYXOaWTHBIX HOpMasH-
30BaHHBIX YHCeN (OTPULIATEIbHbIEC 3HAUEHUSI IPEACTABIISIOTCS B JOMOJHUTEIBHOM KOJIE).
Cwmenienue aapecos TUT ompenensiercst napamerpom E npu nactpoiike [IUM (otnensHO 1uis
KaxJi0oro uHTepdeiica) B mpenenax 16-Tu pa3psaHOro aJApecHOro MPOCTPaHCTBA (IO YMOTYAHHIO
E=0). Hanpumep, eciiu B nporpamme kKoHpurypauuu ykasatb E = -50, To 3HaueHuUs mapameTpoB

IIPEJICTaBICHUH).
[Tapamerp 28 (wacToTa CeTH) AJisi YBEIUYCHHS pa3peniaronieid CriocoOOHOCTH MOYKET MpeCcTaB-
JAThCS B opmaTe 0€33HAKOBOTO ABYX0alTOBOro umcia (HopmainzoBanHoe 3HaueHue 50000 ex.).

VYka3biBaeTcsi Ipu KOHPUTYpHUpPOBaHUHU IPE0Opa30BaTEINS.
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2.3 Perucrtpsl rpynn (I'pynna-1 u I'pynna-2)

Haubonee yHuBepcambHbIMM HH(DOPMALIMOHHBIMU OOBEKTaMHU JJISi CUUTBHIBAHUS SIBIISIFOTCS
rpynmnsl. Kaxxgas rpynmna Mo>KeT CUMTHIBAaTHCSl HE3aBUCUMO T10 JBYM HHTepdeiicaM IByMs BelyIlu-
MU yCTpOHUCTBAMHU (BO3MOKHO HCIIOJIb30BAaHUE PA3HBIX IPOTOKOJIOB OOMEHA).

I'pynnsl 1 1 2 popMupyrotes u3 cnucka noiaHbix AanHbiX ['pynnsi-0 (Tabnuua 2.2) B nponecce
KoH(purypupoanus npuodopa. [locnenoBaTebHOCTh HA3HAYEHUSI TAPAMETPOB B IPYIIY, a 3HAUUT U
MIOCJIEI0BATEILHOCTh UX TPYIIIOBOM Iepeaun B KaHall IPOU3BOJIbHBL. KolnuecTBo mapaMeTpoB B
rpynme — He 6omee 32;

Anpeca rpymi MOTyT ObITh CMEIIEHBI B Mpefenax 16-Tu pa3psaHOro aJpecHOro npocTpaHCcTBa
oT -32768 nmo +32767 (mapametp cmenienus E). Hanmpumep, eciin ycTaHOBUTH AJis IEPBOTO UHTEP-
¢eiica E = -32, To 3Hauenus napamerpoB ['pymnmnbi-1 no stomy unTepdeiicy cienyer cUuThIBaTh, Ha-
guHas ¢ aapeca 0x0000. A mapametpsl ['pynmsi-2 — ¢ agpeca 0x0040.

[Tpu 3Tom nmapametp E ns BToporo unrepdeiica MoxeT ObITh Ha3HAYEH IPYTUM.

[Tapamerpel TUT moryT ObITh pa3zieneHbl MEXy IBYMs UHTep¢eicaMu s MOBBIIIEHUS CKO-
poctu ornpoca [IMM o1HOBpPEMEHHO O JBYM KaHaJaM.

3nauenuss TUT B rpynnax ¢ moMoubio MporpaMMbl KOHGUTypaluy NpeacTaBIsIOTCs B popMa-
tax @1, @3 u noctynHsl 11 cyUTHIBaHUA ¢ ToMolbio Oynkiuu-4 (Tadnuua 2.3).

Tabmuua 2.3

Hasnauenue peructpoB | Hau. agpec | Perncrpos CopepxaHue perucTpoB DyHKIUA
1...32 3HaueHus napaMeTpoB B
dbopmate D1

- +

[Tapamerps! ['pynnsi-1 0x0020+E 64 1...64 sHaueHus NapaMeTpos b 4
dhopmate O3
1...32 3HaueHus mapaMeTpoB B
dbopmate O1

I1 r -2 | 0x0060+E 64 4

APAMETPEL & PYIIH X 1...64 3HaueHus mapameTpoB B
dbopmate O3

Ecnu npu koudurypuposanuu [IUM B I'pynny-1 3aHeceHsl, Hanpumep, MATh MapaMeTpoB € HO-
Mepamu 1, 2, 3, 4, 28, To u3 peructpoB ['pynmnsi-1, HaunHas ¢ aapeca 0x0020, MOKHO CUNUTHIBATH
TOJBKO TATH OOHOBIsieMbIX 3HaueHuW mapamerpoB: Ua, Ub, Uc, U0, f. OctanpHbie perucTpbl
I'pynnbl-1 0OHOBAATHCS HE OYAYT.

Ecnu 3Hauenus napamerpos ['pynnbl popMUpPYIOTCS Kak 4ncia ¢ IUIaBarollel 3anaToi, TO peru-
CTpBI TPYIIIBI CIEAYET pacCMaTpUBaTh Kak 4-X OalTHbIE OOBEKTHI.

B ka0 rpymnmne 1octynHa MeTka BpeMeHu B popmate @5 kak nmapameTphl, HA3HAUE€HHBIE IPU
koHpurypupoBanuu [IUM. Ilpu cunTbIBaHUU TPYIIIBI OJTHOBPEMEHHO MOKET ObITh CUMTAaHA U MET-
Ka BPEMEHU.

2.4 CooOwmeHue MoJab30BaTeNs

[Tonb30BaTeny UMEET BO3ZMOKHOCTh HapsALy C JAHHBIMH TEJIEU3MEPEHUN CUMTHIBATH TEKCTOBOE
coob1enue, 3anucanioe B [IMM ¢ nomo1isto mporpaMMbl KOHQUTypauu.

B peructpbl cooO11eHNs MOXKHO 3aHECTU MPOU3BOJIBHYIO TEKCTOBYIO MH(GOPMALIUIO JJIMHOM 10
64 cumBonoB. Hanpumep, cBenenust 06 oobekre (Mecte ycranoBku [IMM), nnu naty ouepeaHoit
noepku [T1M.
Tabnuua 2.4

Hasnauenue perucrtpoB | Hau. agpec | Perucrpos CopepxaHue perucTpoB DyHKIUA

1. ct.0aiT — cuMBOJI-1
MI1.0alT - CUMBOJI -2

0x0100+E 32 | 4

32.cT.0alT — CHMBOJI-63
MI1.0alT - CUMBOJI -64

Coo01renne noiabp30Ba-
TCIIA
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3 IIpumepsl popmupoBanus pynkuuii Modbus RTU

®ynkuusa-17 (11h) — Report Slave ID (YUrenue unenruduxaropa I11M)

3ampoc OTtBet
AJpec BeAOMOro 01 AJpec BeAOMOro 01
OyHKIMSA 11 OyHKIMSA 11
CRC Co Komn-Bo Gaiit OE
CRC 2C Wnentuduxatop uznenus 41
Craryc 00
Kox usrorosurens 51
AJipec B ceTu 01
Hcnonnenue 21
Kondurypanms 04
3aBojCKOI HOMED (CT.) 00
-//- 03
-//- 56
-// - (mo1.) 07
JlaTta u3roToBICHMS, MECSI] 0A
-/ - JIEHb 11
-// - rox(ct.) |07
-//- rox (min.) | DA
CRC
CRC

®ynkuusa-4 (04h) - Read Input Register (untath 0AMH WM TPYNIY BXOJHBIX PETUCTPOB)

3anpoc OtBer
AJipec BeAOMOro 01 AJipec BeAOMOro 01
DyHKIUA 04 DyHKIUA 04
Anpec peructpa CT. 00 Kon-Bo Gaiit 04
Anpec peructpa Mi. 01 3unauenue Ub cTt.0aliT 13
Ko-Bo peructpos cr. 00 3uauenue Ub mu.0aiT 88
Kon-Bo peructpoB mii. 02 3unauenue Uc cr.6aiT 13
CRC 20 3unauenue Uc mi.6aiT 89
CRC 0B CRC B3
CRC BC

B stom npumepe, Haunnas ¢ agpeca 0x0001, nmocienoBaTenbHO CUATHIBAIOTCS JABA BXOIHBIX pe-
ructpa I'pynnei-0 B popmate 1.

3anpoc OtBer

AJipec BeAoMOro 01 AJipec BeAOMOro 01
DOyHKIMSA 04 DOyHKIMS 04
Anpec peructpa CT. 00 Kon-Bo Gaiit 04
Anpec peructpa Mi. 20 3unauenue Ua cr.6aiT 13
Ko-Bo peructpos cr. 00 3unauenue Ua mi.6aiT 87
Kon-Bo peructpos mi. 02 3uauenue Ub crt.0aiiT 13
CRC 70 3uauenue Ub mu.0alT 88
CRC 01 CRC 42

CRC 7F

B stom npumepe, HaunHas ¢ agpeca 0x0020, nocie0BaTeIbHO CUATHIBAOTCS JBA BXOIHBIX pe-
ructpa I'pynnei-1 B popmate 1.
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4 Peructpnl KoHpUTypauuu

Hcnonb3yrores 111 caMOCTOATEIBHOIO HallMCaHUs mporpamm KoHpurypuposanus [TMM.

Taonua 4.1

Hau.

Haznaueunue peructposn
p P aapec

Kox
per.

ConepxaHue perucTpoB

OyHKIMSA

Hactpoiiku nporpamMmsl 0x0000

Anpec npeoOpa3zoBartens

1

1. cT.6aliT — HACTPOWKH TPOrPaMMBbI

DO - peseps

D1 — 3ampeTuTh Ha4. MHUIMATIU3AIUIO HH-

tepdeiica-2 (Modbus RTU)

D2 - pezepn

D3 — tun uzmepsiemoii cetu - 3n

D4 -

D5 — koad. o F yBenmmuuts B 10 pa3

D6 —

D7 — Bkn . nepenayy Ha HHIMKATOPHI
MJI.0alT - agpec B cetH (1...247)

3/16

Hactpoiiku unrepdeiica- 1

dopmart cioBa 0x0001

CkopocTh 00OMeHa

1

1. cr.0aiit - dopmar cioBa
0 — HeT mapuTera (1Ba cTOI-OMTA);
1 — KOHTpPOJIb YETHOCTH;
2 — KOHTPOJIb HEYETHOCTH;
3 — HeT mapuTeTa, OJWH CTOI-OUT
MJI1.0alT - CKOPOCTh OOMEHA:
0- 1200 60;
1 — 2400 60;
2 — 4800 6ox;
3 -9600 60;
4 — 19200 601.
5 —38400 6ox.
6 — 57600 6o11.
7 — 115200 6ox

3/16

IIpencraBienne qaHHBIX 0x0002

1. cr.6aiit:
D3-DO0 — tumn npotokona:
0 —Modbus RTU
1 — Modbus ASCII
2 — M3K 60870-5-101
3...7
8 - ModI (mpoTOKOI MHIUKAIIH )
D7-D4 — dpopmar nanaeix Modbus:
0 — HOpMaTM30BaHHOE 3HAUCHHE
1 — macmTa0. ¢ raBarome 3ansaToit
MILOAHT:
D3-D0 — turt ASDU M3K 60870-5-101:
0 — tun 21 (Hopmai.)
1 —tun 9 (Hopmai. ¢ OK)
2 —tun 13 (macur. ¢ 301, OK)
3 —tun 143 (Hopmain. c OK u OMB7)
4 —tun 144 (macmt. ¢ OK u OMB7)
5 —Tun 145 (macmr. ¢ w.3nT, OK, OMB7)
D7-D4 — xon ykazartens ompoca:
0 — onpoc obmwit (ompoc I'pyrbi-0)
1 — onpoc I'pynmsr-1
2 — omnpoc ['pynmsi-2

3/16
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[Tponomxenue Tabnuip! 4.1

Hactpoiiku nnrepdeiica-2

aHayiornyHo uarepdeiicy-1 | 0x0003 1 1. cr.0aiit - dopmar ciioBa 3/16
MJI1.0aliT - CKOpOCTh OOMEHa
aHanmormyHo uHTepdeiicy-1 | 0x0004 1 1. mpencraBieHUE JaHHBIX 3/16
Hactpotiku [ITUM
Koadd. tpanc. toka KTT 0x0005 1 1. Koapdpumnuenr Kr=1..65000 3/16
Koadd. tpanc. manp. KTH | 0x0006 1 1. Koappunment Ku=1..65000 3/16
0x0007 1 1. Pe3eps 3/16
Kondurypanus RTC 0x0008 1 1. korurypamus RTC 3/16
D13-D0 — taiimep AeHCTBUTENBFHOTO BPEMEHU
(0..16383 mun)
D14 — peseps
D15 — nepexonuTs Ha JETHEE BpeMs
Cwmemenue aapecoB (E) mmst | 0x0009 1 1. 3HadyeHme CMEITICHUS — IIeTI0€ B THAaIa30He 3/16
nHTepdetica-1 ot -32768 no +32767
Cwmemenue aapecoB (E) mis | 0x000A 1 1. 3HadyeHme CMEITICHUS — IIeJI0€ B THAIa30He 3/16
nHTepdetica-2 ot -32768 no +32767
YcTaHOBKA BpEMEHU U KaJeHIaps
Bpems 0x001C 2 1. — muyutncekyHpI (0-59999) 3/16
2.- cT. OaiT — yacsl (0..23)
Mi1. OaiiT — MunyThI (0..59)
Kanennapn 0x001E 2 1. ct. GaitT — mecsry (1..12) 3/16
MIL OaifT:
nHu Hepenu (outel 7-5) (1..7)
nmHu Mecsina (outer 4-0) (1..31)
2. —rox (2000..2099)
Kondurypauus rpynn (Macku rpymnm)
Macka I'pymisi-1 0x0040 16 | 1. ct.0aliT — HOMEp map-pa 3/16
(HOMepa mapamMeTpoB U3 MJLOAMT - HOMEp Tap-pa
muamnaszona wmcen 1...35) | | | ..l
16. ct.0aiiT — HOMEp map-pa
MJ1.0aliT — HOMep map-pa
Macka I'pymiibi-2 0x0050 16 | 1. ct.0aliT — HOMEp map-pa 3/16
(HOMepa mapamMeTpoB U3 MJLOAMT - HOMEp Tap-pa
muamnaszona wmcen 1...35) | | | ..l
16. ct.0aifT — HOMEp map-pa
MJ1.0aliT — HOMep map-pa
CooO1ieHue 1moJyib30BaTess
Coo01ieHue moip30BaTeNs 0x0100 32 | 1. cr.6aiit — cumBon-1 3/16

(pacpeHHbIi Habop
cumBoJi0B ASCII)

MI1.0AMT - CUMBOII -2

32.cr.0aiT — cumMBOII-63

MI1.0aliT - cuMmBoOII -64

@ Buumanmue!

Ecnu macka rpynmnsl gomkHa cojaepxkatb MeHee 32-x HomepoB TUT (Tabnuua 2.2), nocie mno-

CJIEIHETO HOMEpa TapameTpa He00X0IuMO 3anuchiBaTh 0anT co 3HaueHuem OxFF.

Hamnpuwmep:

Ecmu B peructpel macku ['pynmsi-1 3anucars nocnenoBatenpHocTth: 01 02 03 04 1C FF,
To u3 peructpoB ['pynmbl-1, HaunHasg ¢ agpeca 0x0020, MoxHO cuuThiBaTh DyHKIMENH-4 TOIBKO
AT OOHOBIISIEMBIX perucTpoB (3HaueHui mapamerpon): Ua, Ub, Uc, U0, f. OcTtanbHble peructpbl

I'pynnbi-1 0OHOBAATHCS HE OYAYT.

Ecnu 3nauenus mapamerpoB ['pynmsl popMHUpPYIOTCS Kak Yrcia ¢ TJIaBaOIIEH 3aMsiTOM, TO perH-

CTpBI TPYIIIBI CIEAYET pacCMaTpUBaTh Kak 4-X OalTHbIE OOBEKTHI.
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II OcobennocTu peanu3anu yHHGUIHPOBAHHOTO MPOTOK0JAa HHGOPMAIIUOH-
Horo oomMena I'OCT P MJK 60870-5-101

1 BsogHag yacthb

Peanuszanus nporokosna pazpadborana Ha ocHoBanuu TpeboBanuii [OCT P MOK 60870-5-101 u
OTT crannapra CO 34.48.160-2004 nenaprameHTa Hay4HO-TEXHUYECKOW MOJUTHKU M Pa3BUTHUS
PAO «EDC POCCHUWNy» nmnst opraHuzanuii, TpUMEHSIOMUX U3MEPUTEIbHBIE MTpeoOpa3oBaTenu ce-
pun ETxxx (IIMM) B sneprocucremax benapycu, Poccuiickoit ®@enepaunu u crpaHax OJMIKHErO
3apyOeKbsl.

[TpoTokon nmoanepkuBaeT HeOATAHCHYIO Mepeaady Mexay mynkramu ynpasienus (I1Y) u xon-
TposupyembiMu nyHkTamu (KII) B nokanpHOM ceTy aBTOMaTU3MPOBAHHOM CHUCTEMbI TUCIIETUYEPCKO-
ro KOHTPOJISI, UMEIOIIEH CTPYKTYpPY «TOUYKa-TOUKa» WM «MHOroTodeuHas marucrpaiby». [loanep-
YKUBaAETCs Ipolienypa npukiiagHoro yposHs Ha 1Y «COop gaHHBIX IPU HOMOIIU OTIPOCay.

B konrekcre ¢ 'OCT P M3K 60870-5-101, [IUM Beictynaet B posu KII co cBoum yHukasmb-
HBIM CETEBBIM a/IPECOM.

Hcnonb3oBaHue J0KaIbHOM BEpCcUU MPOTOKOJIA 00eCIIeYnBaeT:

- COBMECTUMOCTb IpU OOMEHE MH(OpMAIMEel MEXIy TelIeMEeXaHMYECKMMHM KOMIUIEKCAMH U
YCTpOICTBAMU Pa3INYHBIX IPOU3BOIUTENEH, KAK OTEUECTBEHHBIX, TaK U 3apyOEKHBIX;

- YHU(UKALUIO TPOTOKOJIOB 0OMEHa JJIsl Pa3IMuHbIX YPOBHEW HEpapXUH.

- IepeAavy OnepaTuBHON MHPOpPMAIMU C METKAMH BPEMEHU U aTpUOyTaMH KauecTBa;

- mepefady Kak TpaJIuIuOHHBIX (B pamkax crangapra MOK), Tak 1 HOBBIX BUJOB OIEpaTUBHOM
nH(pOpPMAaLIUY C TIOBBIIIEHHON CKOPOCTHIO M YBEJIMYEHHBIM 00bEMOM;

[INM nopanepxuBaeT mnepeaadyy clIeAyIOIUX THUIOB OJOKOB JaHHBIX MPUKIATHOIO YPOBHS
(ASDU):

Crannmaptasie ASDU: 9, 13, 21;

Hecrannmaptasie ASDU: 143, 144, 145.

B HOBBIX THIAaX HHGOPMALIMOHHBIX OJIOKOB COJNEPIKUTCSA OJUH OOBEKT, COCTOSIINNA U3 TOCIIEeI0-
BaTEJIbHOCTHU AJIEMEHTOB UH(OPMAIMK U OOLIEH 1Sl BCEX AIEMEHTOB METKOW BPEMEHH.

Anpeca 00bEKTOB CUUTHIBAHUS MOTYT OBITh CMEIIEHBI B Anara3oHe oT -32768 no +32767 ¢ no-
MOILIbIO NTPOrpaMMbI-KOHQUTypaTopa. BennunHa cMenieHuss MOXKeT ObITh pa3HOM JJIs KaXKJI0TO MH-
Tepdeiica.

I'pynnoBsie nHpopmanroHHble 00beKThl «I'pynmna-1» u «I'pynna-2» no3BojistoT ruoko KOHpU-
rypupoBath nopsiiok cienoBanus TUT 1 UxX KoIM4YECTBO B MepeiaBa€MOM COOOIIEHHUH (110 KaXIon
IpyIIEe OTAEIbHO).

Kondurypauus [IMM MoxeT ObITh BBHIIIOJHEHA C TOMOLIBIO CIIELUATU3UPOBAHHOMN MTPOrpaMMBI
«EMaster» pazpabotku O/1O «Duepromnpudop.

Hactpoiiku untepdeiica ucxoausie nmpu Boioope nporokosna MOK 60870-5-101:
CxkopocTts - 9600 6011 (W1 paHee yCTaHOBJICHHAS ),
bur napurera - UET;
CronoBble OalThI - 1.

[Tapamerpsr MOK 60870-5-101 ucxomausie:
Tun G10k0B AaHHBIX MpUKIaaHOro ypoBHs (ASDU) — 21;
O6uuit anpec ASDU - cooTBeTcTBYeT cereBoMy anpecy [TNM;
Pa3mep oOmiero anpeca ASDU - 1 Gaiit (HeM3MEHHBIH);
Pa3mep anpeca ob6bexTa nHpopmanmu - 2 6aita (HEU3MEHHBIN );
Pa3mep nons npuuuHa nepenayu - 1 0alT (HEM3MEHHBIH);
dopmat MeTKH BpeMeHH! — 7 0aiiT (HEM3MEHHBIN ).
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Hepeqem, NMPUHATBIX COKpalIleHl/Iﬁ .

[TNM — npeoOpa3zoBaTesib U3MEPUTEIbHbIH MHOTO(QYHKIIMOHATbHBIN;

OK - ommcarenb Ka4ecTBa;

KII — KOHTpOJIMpyEeMBIH ITYHKT;

[TV — nyHKT ynpaBieHus;

KC — apudmernueckas cymma;

ASDU — 6oku ganHsix npukiaagaoro ypoBHs (ASDU — application service data units);
THUT - Tenen3mepeHHs TEKYINUX 3HAYCHUN;

2 KaHaJbHBbIH YPOBEHb

2.1 Kiaccsl ycJayr KaHaJIbHOI0 YPOBHS

[IpoTokosiOM HE MpeaycCMaTpUBAETCS pa3/IeJICHUE JaHHBIX HA MPUOPUTETHBIE Kiacchl 1 u 2. B
cootBercTBUU ¢ ['OCT P MOK 60870-5-101 usmepennbie npeobpazoBareieM napaMmerpbl OTHOCAT-
cs K JaHHBIM KJlacca 2 W MOTYT mepeaaBaThbcsl 1o 3ampocy I1Y uHaMBHAyallbHO WM TpyHIamu
(oOBekTamm).

B ¢ynkuun xananbHOro ypoBHsi BxonsT ompockl 1M, nepenaua kBuTaHIMM, epecnpockl U
MTOBTOPBI [TPU UCKAKEHUSAX B KaHAJIE.

2.2 ®dopmart nporokoJa - FT1.2

B cootBerctBuu ¢ 'OCT P M3OK 60870-5-101 u CO 34.48.160-2004 mpoTOKOJI UCHOJIBb3yeT HA
KaHaJIbHOM ypOoBHE 0OMeH ¢ popmaToM nepenaun gaHHbix FT1.2.

B FT.1.2 ucnons3yercst mocinoBHas ctapT-cronoBas nepemada popmara - 8E1 (8 undopmaru-
OHHBIX OMT C KOHTPOJbHBIM OMTOM IIPOBEPKHU HA YETHOCTh U OJJTHUM CTOI-OUTOM).

[IpumenstoTcs cienyronme Buabl HHOOPMALMOHHBIX KaJIpOB:

- Kaap GukcupoBaHHOM JAMHBI, HaunHarouuiics 6aiitom START1 = 10h;

- KaJp MepeMeHHON JUTMHBI, HaunHatouuics 6aiitom START2 = 68h;

Kanp ¢puxcupoBaHHON NJIMHBI Kanp nepemeHHO# 1JIMHBI
START?2 = 68h
L — puna

L — miuaa

STARTI1 = 10h

START?2 = 68h

C — OaliT ynpaBJiieHuUs

C — OaliT ynpaBiieHus

A — agpec CTaHIHHU

A — agpec CTaHIHUHU

Tlonwp30BarenbCcKkue JaHHBIE

Tlonwp30BarenbCcKue JaHHBIE

KC — koHTpOosbHAS cymMmmMa

KC — koHTposbHAS cymMmma

END — 16h

END — 16h

L — onpenensier yncino 0allT moJib30BaTEIbCKUX JAHHBIX, BKIIOYas 1oJje ynpasieHus C u ajJpecHoe
nose A.

KC — apudmernueckas cymma mo Moayito 256 Bcex 0aliTOB MOIb30BATEIbCKUX JTAHHBIX, HAYWHAS C
Oaiita ynpasienus C.

A - aZipecHoe MoJie KaHAIBHOTO YPOBHS Pa3MepoM OAWH OaiT, UCIOJIb3yeTCs B 000MX HaIpaBJICHH-
ax 17 aapecanuu coorsercrBytomniero KII (Bropuunoit cranuum).

Ecnu nepenarorcst 61oku gaHHBIX npukiagHoro ypoBHsa (ASDU), ucnons3dyercst popmMar kaapa
¢ nepeMeHHoM juinHO# 650ka. Eciiu ASDU He nepepnarotcst, ucnoibsiyercs popMmar Kajapa ¢ GUKCH-
poBaHHOM mmHOM Osioka. OmnobaiiToBas mockuika CONTROL1 = ESh ans kButupoBanus (mo-
TBEPK/AEHUA) B IpubOpe HE NMpeayCMOTpEHa.

Baiit ynpasiaenusi C - cofep uT UHQOpPMAIMIO O HaNpaBlI€HUM IMepelayu, TUIE YCIYTH, a
TaK)Ke OUTHI JJIs 3aLIUTHI OT OTEPU U TyOIMpOBaHUS UH(POPMAIIUH.
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2 2° 2° 2° 2 | 22 ] 2t ] 2°

1=>2 0 PRM=1 FCB FCV O YHKIIMOHAJbHbBII

=] 0 PRM=0 0 0 KO

O603HaueHusi OUTOB B BEpXHEH CTPOKE COOTBETCTBYIOT KaJpaM, MepeaBaeMbIM OT IIEPBUUHOM
CTaHLMU K BTOPUYHOM (1 => 2), B HI>KHEN — OT BTOPUYHOM K NEepBUYHOM (2 => 1).

PRM 1 — cooOmienne ot mepBUYHOM cTaHIuu, 0 — COOOIIEHHE OT BTOPUYHOMN CTaHITUH;

FCB (Frame Count Bit) OuT cyeTunka KajpoB, epeJaBacMbIX EPBUYHON CTaHIMEH, CITy-
HKUT JIJIS1 3aIIUTHI OT IOTEPH U AYOIUPOBAHMSI KaIPOB MPU UCKAKEHUSIX B KaHaJe CBSI3U;

FCV OuT, yKa3pIBaroUIMil akTyanbHOCTh QyHKIKu Outa FCB:

1 — u3menenue 6uta FCB akTyanbHO 1 JOKHO KOHTPOJIUPOBATHCS MPU TIPUEME;

0 — u3menenue Outa FCB (110 cpaBHEHUIO ¢ NPEbIIyLIIUM KaJpoM) HE JOHKHO KOHTPOJIH-
poBaThCsl IpH npueme, HO 3HadeHne FCB noinkHO 3amomMuHaThCs Ui KOHTPOJISI M3MEHEHUs MpU
npueme caeayromero kaapa ¢ FCV=1;

[Ipu nepenave kaxxaoro HoBoro cooduienus B pexxume [IOCBIJIKA/IIOJATBEPX/IEHUE nnun
3AIIPOC/OTBET Ttomy xe anpecaty (BTopu4HOU cTaHIuu) 3HadeHue Outa FCB m3mensercs Ha
obpatHoe (Kaapsl HyMepyroTcs mo moaynio 2). [ToBropHas mepemada Kaapa ¢ TEM K€ 3HaYCHUEM
FCB npousBoautcs B ABYX CilydasiX: KOTJla OTBETHBIA KaJp OT BTOPUYHOW CTaHLUU OpakyeTrcs u
KOI'/Ia OTBET OTCYTCTBYET B TE€UEHHE YCTAaHOBJIEHHOIO TaiiM-ayTa.

OyHKIMOHAIbHBIE KO/BI 0aliTa ynpasiieHus: B coodmenusax mexay [1Y u IT1MM:

D YyHKUUOHAJIbHBbIE KOAbI OTBeTHBIE QYHKIMOHAJIbHbIE KO/bI
OT nepBUYHOM cTanuum — ITY FCV npeodpasosares - KIT
<0> — OJIOKHT. HOATBEPKICHHUE
<0> — cOpoc kanana 0 JTBEPAIL
<1> — oTpHLaT. HOATBEPKICHUE
<0> — ITOJIOKHT. HOATBEPKICHHUE
<1> — cOpoc mporecca 0 ATBEDIL
<1> — oTpHLaT. HOATBEPKIACHUE
<3> - [IOCBUJIKA/TIOATBEPXXIEH1E 1 <0> — MOJIOKHUT. TOJITBEPKICHUE
nepeaavda nojab30BaTCIbCKUX JAHHBIX <1> — oTpHLAaT. TOATBEPKICHHE
<4> — [IOCBIJIKA/BE3 OTBETA
0 Her otBeTa
repeiaya MmoJjib30BaTeIbCKUX JaHHBIX
<9> - 3AIIPOC/OTBET
0 <11> — cocTosHHE KaHaNa
3aIpoC COCTOSIHUA KaHasa
<11> - 3AIIPOC/OTBET 1 <8> — nepenayva MoJIb30BaT. TAHHBIX
3ampoc JAHHBIX Kjacca 2 <9> — naHHBIE HE TOCTYITHBI

B pexxume 3AITPOC/OTBET nonoxxurtenbHas KBUTAHIMS HE TPEOYeTCs — OTBETOM Ha 3ampoc
SBJIAIOTCSI MIOJIb30BaTeIbCKUE NaHHble. OTpunartenbHas kButanuus nepenaerca ot KII B cinenyro-
LIUX CITy4asX:

- OyHKIMOHATBHBIN KOJ1 <9> "3ampoIeHHble JaHHbIE HEAOCTYHBI", KoT1a, Hanpumep, 1Y 3a-
[palllMBaeT TPYIIy [apaMeTpoB, HE CyllecTByoIyto Ha JaHHOM [IMM, nnu nanusle emie oOpaba-
THIBAIOTCA.

- OyHKIMOHAIBHBIN KO <1>, Koraa kaap ¢ AaHHbIMM OT [IY npunaT kaHaneHBIM ypoBHEM KII
6e3 ommbok, Ho ASDU He MoxeT ObITh IepejaH MPUKIaJIHOMY YPOBHIO, HallpUMeEp, U3-3a 3aHSTO-
ctu Oydepa.

Ecnu 3anpammBaeMble yciyru KaHaJIbHOTO ypoBHS He npenycMoTpensl, [IMM orBeuaeT dyHk-
MUOHAJILHBEIM KOJOM <15>

AJlpecHOe T0JIe€ KaHAJTBLHOTO YPOBHS OINPEACIICHO pa3MepoM OJMH OalT B nuarnaszone 1...254.
Howmep agpeca 255 (uupKymisipHbII ajgpec) UCHOb3yeTcsl sl o0mel (IMpOKOBEIaTeabHOM) KO-
maubl (Becerna ans pexxuma [IOCBIUJIKA /BE3 OTBETA).
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IIpaBuna nepexaum s FT1.2

[Ipu cunteiBanuu JaHHBIX ¢ ETXXX AOHKHBI IPUMEHATHCA CIeyIOIINE MTpaBuila repeiadn:

- CIIOKOMHOE COCTOSIHUE JINHUU — JBOMYHAS €IMHULIA;

- KaXIbId CUMBOJI COAEPKUT CTapTOBbIN OUT (1BoMYHbIN (), 8 MHPOPMaMOHHBIX OUT (Tepe-
JAIOTCS B KaHaJl, HAYMHAs C MJIaIIero Oura), oJuH OUT Y€THOCTH, OJTUH CTOTI-OUT;

- MEXJYy CUMBOJIaMH Kajipa JOIyCKaeTCsl UHTepBal He 0oJiee JUIMTEIbHOCTH OJHOro Outa; B
3TOM CBSA3M, NEpUOJ epeaaun cuMBoIioB (0aiiTtoB) TIO=11-12 OuT;

- B cllyyae OOHapy»KeHusl OUIMOKHN TpeOyeTcs MHTepBal MEXAY KaJpamMH, paBHbIH MUHUMYM 33
OUTaM CIIOKOMHOIO COCTOSIHUS JIMHUU;

- TI0CJI€ 10JIb30BATENbCKUX JIAaHHBIX B KaJpe cienyet 0aiT konTposbHoi cymmbl (KC) —

apudMeTHYecKass CyMMa 1Mo MOJYJ0 256 Bcex 0aTOB MOJB30BATEIILCKUX JTaHHBIX, HAUUHAS C
Oaiita ynpasienus C;

- IPUEMHUK KOHTPOJIUPYET:

o OauTy: CTOII-OMT, YETHOCTD;
1o Kajapy: craptoBbiii OaiiT, KC, cToBO OKOHYAHUS;
IIpH MIEpEMEHHOMN JUIMHE KaJpa: UIEHTUYHOCTb JBYX 0alTOB JUIMHBI - L, BTOpO# CTapTOBbII OAMT.

Kanp Opakyercs, ecinu XoTs Obl 0/1HA U3 IPOBEPOK JIA€T OTPULATENbHBIN PE3YNbTAT.

Takoit Habop mpaBui nepenaun odecneynBaeT KOoAoBoe paccrosHue d = 4, 4To rapaHTHpyer
oOHapyXeHHE JTIOOBIX UCKAKEHUI KpaTHOCTU 3 U MeHee. [Ipu 3Tom ommOKu, HE BBI3BIBAIOIINE HA-
pYLIEHUS] CUHXPOHHU3AlMU, 0OHAPY)KUBAIOTCS 3a CUET MPOBEPKU OAMTOB HA YETHOCTb M IPOBEPKU
KOHTPOJbHOW cyMMbl Kajapa. OmunOKW, BbI3bIBAIONINE HAapYyIIEHWE CHUHXPOHM3ALMH IO CTapT-
CTOIIHBIM CUMBOJIaM, 0OHapyKuBaroTcs 3a cueT Beidopa 6aiitoB START1, START2 u END.

3 IIpukjaaaHoi YPOBEHb
3.1 Buabl TexHOJIOrHYeCKUX HHPOPMAIMOHHBIX COOOIIEeHMIT

OcHoBHBIMU BuJaMu HH(poOpMannoHHbIX coobienuit mexay I1Y u KII mns npeobpazoBareneit
cepun ETxxx sBnstorcs cooOmenus tuna TUT (TenenzmepeHus TeKyIMX 3HAYSHU ).

3unauenus TUT nepenarorcst G10kamMu, KOTOpble MPEACTaBIAIOT COO0N MacCUBBI €IUHOBPEMEH-
HBIX CP€30B 3HAYEHMI IapaMeTpoB B opmaTe NBYXOAUTHBIX HOPMAIM30BAHHbBIX YHMCEN, JBYXOaNT-
HBIX YHCEN C PUKCUPOBAHHOM 3amsATON WM YeThIpeX OalTHBIX YKCel ¢ MJIaBarolel 3ansaTou.

Onucarens kauectBa (OK) nanHbIX conepkuT HaObOp aTpruOyTOB, KOTOPbIE OTPAKAIOT MPU3HAKU
TEKYIIUX apaMeTPOB U IOJIOKEHUE 3aISITOM 1715 yucell ¢ (PMKCUPOBAaHHOM 3aIAToil.

Jlnia peanuzanuu GyHKIUU equHOBpeMeHHbIX cpe3oB TUT B npubope noanep:kubaercs ciyxoda
€/IMHOTO BPEMEHH.

3.2 CTpyKTYypHI 0JIOKOB JAHHBIX

biioku mannpix npuknannoro ypoHs (ASDU — application service data units) dopmupyrorcs Ha
MIPUKJIATHOM YPOBHE B COOTBETCTBUM C ONMCAHHBIMHU HUXKE CTPYKTYPAaMH, [EPENAIOTCA HA KaHAlb-
HBIM ypoBeHb 11 (GOpMHUPOBAHUS KaJpa U Jajee MOCTYNarT Ha PU3NYECKUI YPOBEHb.
Ucnonwszyembie B mpeobOpazoBarene ASDU cocrosT us:
1) nnentudukaropa 6;10Ka JaHHBIX;
2) 00beKkTOB HH(GOPMALMHU, KOTOPbIE BKIIIOYAIOT B ce0sl OAUH WK 00Jiee OJJHOPOHBIX 3J1eMEHTOB
uHopManum.
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CrtpykTypa 0710Ka, COIEepPKAIIETO OJIUH 0OBEKT, COCTOSIINHN U3 | DJIEMEHTOB HH(GOPMAIIUH:

Conepxanue 0Ji0Ka P?g“;;g;‘;’;ﬂ
Wnentuduxartop trna 1
NAEHTUDUKATOP | Knaccudukarop crpykrypsl, SQ=1: 80htj 1
BJIOKA JTAHHBIX [Tpuunna nepenauu 1
Anpec cranmuu (o0mmwmit agpec ASDU) 1
Anpec obbexra nHhpopMauu 2
O6wext uHpopmanmu | Dnement uHpopmarmu Ne 1 1,2,3,4,5
OnemeHT uHpopmanuu No j 1,2,3.4,5
Bpewms 3HaueHue BpeMEeHH 0,7

Pasmep mons B Gaiirax (1,2,3,4,5) unu (0,7) o3HavaeT, 94TO B 3TOM MO3ZHUIIMK CTPYKTYPHI TaHHBIX
MOXET TEePeIaBaThCs PA3TUIHOE KOJTUIECTBO 0alT (3aBUCHUT OT Tumna nepenaBaemMbix ASDU).

3.2.1 Hpentuduxarop Tuma

OpnHobaiTHOE YHCII0, KOTOPOE OIPENEIISIET CTPYKTYPY, TUIl U popMaT 00beKkTa UH(DOpPMALIHH.
[IpeoGpa3zoBarens NoaAEPKUBAET cleaAyrome uaeHTudukarops! (tumsl) ASDU:
- VI NepeayM AaHHbIX B Hanpasjaenuun ITY >> KII:
<100> koMaHnJa ornpoca (aKTUBU3aLUs OJIOKOB JAHHBIX);
<102> koMaHJa yTeHus (3aIPOC OJUHOYHBIX WM TPYIIIOBBIX 0OBEKTOB) ;
<103> koMaH/1a CHHXPOHU3ALIMHU YaCcOB;
- VIS 1epeJayM JaHHbIX B Hanpasjaenun ITY << KII:
<9> - snemeHT UH(pOpMaLMK - U3MEpsieMasl BeJIMYMHA (HOpMaiu3oBaHHOE 3HaueHue 2 6aiita) ¢ OK;
<13> - sneMeHT MHpOPMAINH - U3MEPsieMas BeJIMUMHA (MacITaOMpoBaHHOE 3Ha4YeHHE 4 OaiiTa —
KopoTkuii popmat ¢ miaBaroreit 3amnsroii) ¢ OK;
<21> - snieMeHT UHOpPMaIUU - U3MepsieMasl BelMunHa (HOpMajan30BaHHOE 3HaueHue 2 Oaiita) 0e3
OK;
<143> - sneMeHT uHpoOpMaLK - U3MEpsieMasl BeIMYMHA (HOPMaJlM30BaHHOE 3HaueHue 2 Oaiita) ¢
OK u oOuieit MeTkol BpeMeHH - 7 OailT;
<144> - snemeHT HH(pOpPMALMK - U3MepsieMasl BelIMuMHa (MaciiTaOupoBaHHOE 3HaYeHue 2 Oaiita) ¢
OK u oOuieit MeTkol BpeMeHHU - 7 OailT;
<145> - snemeHT UH(poOpMaLMU - U3MepsieMasl BelduMurMHa (MacmTaOupoBaHHOE 3HaueHue 4 Oaiira,
KopoTkuii popmat ¢ ruraBaromieit 3amstoit ¢ OK u o0rieit MmeTkol BpeMeHu - 7 0aiiT;
<200> - >nemeHT UHPOPMALH - 8-MU OUTHBIN CUMBOJ U3 pacuIpeHHoro Habopa cumBoioB ASCII;

3.2.2 Kuaccupukarop nepeMeHHON CTPYKTYPbI

Jlnia npeoGpasoBareneil cepun ETxxx kiaccudukaTtop onpenensercs Kak:

00h+j — st komana ynpaiienus (Hanpasienue nepegaun [1Y >> KII);

80h+j - npu cunThHIBaHUU AaHHBIX (HanpasiaeHue nepenayn [1Y << KII),
r7ie j — KOJMYECTBO OJHOTUITHBIX AIEMEHTOB WH(POPMAIMU WM OTHOTHUITHBIX KOMOWHAIUIA JIeMEH-
TOB HHGOpPMaLUU.

3.2.3 IlpuyuHa nepexayu

baitt «IIpnunna nepenaum» NOSCHAET UICTOYHUK, MHULIMUPYIOLIMHI [Tepeaady JaHHbIX B KaHAJL.
bur D7 - <0> pabouas nepenaua.
bur D6 - <0> nonoxutenbHOE MOATBEPKACHNUE (KBUTAHLUA),
<1> oTpuuaTenpHOE MOATBEP)KICHUE (KBUTAHIIMSA);
buter D5..D0 — npuunna nepegaum.
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CemaHTHKa 3HaYeHHIl IPUYUHBI Nlepeaayu, noaaep;xkusaembix IIMM:
5 — 3anpoc WIK 3alpalivBacMble JaHHBIE;
6 — aKTUBALMS TaHHBIX;
7 — NOATBEPXKICHUE aKTUBALUHU JAHHBIX;
20 - oTBeT Ha OMPOC MPeoOPa3OBaATENS;
21 - otBeT Ha ONpOC rpymnIsl-1;
22 - OTBET Ha OIpOC IPYIIIbI-2;
44 - Heu3BeCTHBIN UAEHTU(DUKATOD TUIA;
45 - Hew3BeCTHas IPUYMHA NIEpeIayu;
46 - meusBecTHBIN 00mmit anpec ASDU;
47 - HeusBeCTHBIN ajipec 0ObeKTa UHPOPMAITUH.

[Ipuunnel 44-47 ucnons3yrorest B nocbuikax [1Y << KII B tex cinyuasx, korna KII ne moxer
UCHOJIHUTE NpUHATYIO OT [1Y xoManay miu 3anpoc. OObIYHO MPUYMHON ITOTO SIBISETCS PaCcXOXkKIe-
HUe KoH(urypannonHo mHdopmanuu. B 3ToM ciydae npeoOpa3oBaTeinb «3€pKaTbHO» OTpaKaeT
nosyuyeHHyto oT [1Y moceuiky, ycranaBnuBas D6=1 u HOMep mpuYHMHBI Nepeaayd, YTO MOMOTaeT
AKCIUTYyaTallMOHHOMY II€pPCOHATy OOHAPYXUTh U YCTPAHUTh PACXOKICHHE.

3.2.4 Anpec cranuuu (o0mmii angpec ASDU)
O6mmit anpec ASDUcoBnanaer ¢ yaukanbHbiM aapecoM [IMM B nokanpHOM cetu. Pasmep an-
peca B cootBeTcTBHM ¢ pekoMeHpanusamu CO 34.48.169-2004 npussT paBHbIM 1 OailT.

<0> := HE UCIOJIb3YETCH;
<1>...<254> := anpec [1UM;
<255> := mupokoBeuarTenbHelil (00muit) aapec (FFh).

Hcnonb3oBaHue HIMPOKOBEUIATENbHBIX a/IPECOB B HAIPABICHUH YIPABJIECHUS OTPAaHUUYEHO Clie-
nyromumu tTunamu ASDU:

<100>:= xomaHza onpoca (st CMeHbl HHPOPMAILIMOHHBIX 0OBEKTOB CUUTHIBAHUS OJTHOBPEMEH-
HO Ha Bcex [I1M);

<103>:= komMaHaa CHHXPOHH3AIIUX YaCOB.

[Tpu nonyyenun ASDU c mupoxosemarenbHbiM aapecoMm FFh, npubop oTBeT He MHHMLIMHUPYET.

3.2.5 Agjpec o0bexTa nHGopmMannu

B npeoGpazosaresne ucnonb3yercs 2 6aiita 11 uaeHTUUKAIMN 00bekTa nHhopMaIuu (0 JHOTO
WM TPYNIBI TAPAMETPOB).

Anpeca 00bEKTOB MOTYT I€peHacTpauBaThCA IS KaX10Tro uHTepgeiica OTACTBbHO ¢ IOMOIIbIO
IIpOrpaMMbI-KOHQUrypaTopa B npeaenax 16-Tu pa3psIHOro aapecHoro NpocTpaHcTsa ot -32767 1o
+32767.

Ecnu anpec oObekTa nHbopMaIuu He UCcoib3yeTcs, B kKakux To ASDU, To oH ycTaHaBiMBaeT-
Csl B HOJIb.

3.2.6 DjaeMeHTHI HH(pOPMALIUH

B npeo6pazoBaresne moaaepKUBarOTCs CASAYIONNE dJIEMEHTHI HHGOPMAITUH:
- ctpoka cumBoJioB ASCII (OS8iASCII):

Crpoka 8-Mu OUTHBIX CUMBOJIOB U3 pacuipeHHoro Habopa cumBosioB ASCII;
- HOPMAJIM30BaHHOE 3HAYECHUE U3MepPsieMOoil BeJIJMYMHBI (2 OaiiTa):

Mnagmuii 6aiiT 1aHHBIX nepenaercs nepBbiM. Crapiuii paspsg Broporo Oaifra — 3Hak: 0 — mo-
JIO)KUTENbHAs BEIMYMHA, | — OTpHULIaTeIbHAS BEIUYHHA.

Jwnamna3oH nepenaBaeMbIX 3HaYEHUM OT -1 10 +1-271, OTpunaTenbHbIC 3HAYCHUSI — B JIOTIOJTHHU-
TEJIbHOM KOJIE;

- MacIITA0MPOBAHHOE 3HAYEHHE U3MepPsAeMOl BeJIMYUHBI (2 0aiiTa):

Munanmuii 6aiiT 1aHHBIX nepenaercs nepBbiM. Crapiiuii pas3ps Broporo Oaiita — 3Hak: 0 — mo-
JNOXKHTENbHAS BENINHA, | — OTpHIaTenbHAs BelmurHa. J{HAMa30H IepejaBaeMbIX 3HaueHni ot -2
0 +2"°-1. OTpuiaTenbHbIe 3HAYCHNS — B TOTONHATEIBHOM Ko/1¢. MICIIONB3yeTcst ¢ OmrucaTeneM Ka-
YEeCTBa, B KOTOPOM OIpeaensieTcs nojoxenue 3ansatoi (pekomernanus CO 34.48.160-2004);
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- MacIITAa0MPOBaHHOE 3HAYEHHE U3MepseMoil BeJIMYUHbI, KOPOTKHM (popMaT ¢ MJaBawoLei
3ansroii IEEE STD 754 (4 6aiiTa):
CrpykTypa HHQOpPMAIIMOHHBIX OAHTOB:

Buthl 27 26 2° 2! 2’ 2’ 2! 20
Baiir 1 S E 2’ E 2° E2° E 2* E2° E 2’ E 2!
Baiir 2 E2° F2! F2? F23 F2* F2° F2° F27
Baiir 3 F23 F2° F21 F2! F2" F2 " F2 F2 5
Baiir 4 F2'° F2" F218 F2" F272 F27! F27% F27%

S — 3HaK yucna;
E — nopsinok;
F — npoOHast yacTh MaHTHCCHI.
3HaueHHe YKClIa C TUIaBaroIIeh 3amsaToi coctapisier R = (-l)S*ZE'127 *(1,F)

- onucare)b kadecrna (1 6aiiT):
CrpykTypa omnucaTelis KayecTna:

2’ 2° 2° 2 2° 22 | 2! 2° Bur

0 NT 0 0 0 311 (0)% 3HayeHue

e NT: 0-—axrTyanbHOE 3Ha4YCHHUE, |- 3HAUECHHE HEAKTYAJIBHO.

3HaueHue BEJIMYUHBI aKTyalbHO, €CJIM OHO ObLIO OOHOBJIEHO B TEUEHUE MOCJIETHEro LUKIIA 13-
MEpEHUN.

e 3II - nonoxxeHue 3ansATon:

00 — Her 3amnATOM (11e/10€ 3HAYEHHE);

01 — mocne 3amsTOM OHA TTUGPA;

10 — moce 3amsAToM 1BE UQPHI;

11 — mocie 3ansToit Tpu UPHI.

e OV: 0 - Her HapylleHUs MpeneioB, 1 — ecTh HapylleHUue IpeesoB (3HAYEHUE HAXOIUTCS
BHE 3apaHee OIpeIeJICHHOI0 AUana3oHa 3Ha4YeHHi);

- BpeMs B IBOUYHOM Koje (7 0aiiT):

CP56Bpemsi2a - 3nauenue Bpemenu B nBonuHoM (opmare 7 6aiit ('OCT P MOK 60870-5-4):
MusutcekyHabl (0-59999), munytst (0-59), SB — Bpemsi ycTaHOBJIEHO MPOMEXKYTOUYHBIM 000pyI0-
BanueM (Bcerna-0), IV — Bpemsa neneictBurensHo, dackl (0-23), pe32, SU — nernee Bpems (0 —
CTaHJIapTHOE BpeMms, | — jeTHee BpeMs), AeHb Mmecaua (1-31), neus Henenu (1-7), mecsaust (1-12),
pe33, roast (0-99), pe34. Mnaamuii 6aliT — MIJITUCEKYHIBI, CTAPIINi OAUT — TOIBI.

ButhI 27 | 2% | 22 | 2 | 22 | 22 | 2 | 2
baiit 1 MUJUIMCEKYH/IbI (MJIaIInUN OalT)
baiit 2 MUJUIUCEKYH/IbI (CTapIInii 6aiiT)
bair 3 1\ SB | MHUHYTBI
Baiit 4 SU pe32 4ackl
baiit 5 JTHU HEJIEIIN JHU Mecsla
Baiit 6 pe33 MECSIIIBI
baiit 7 pe34 | TOJIbI
[Ipumeuanue:

1. pe3 - 03HayYaeT TPyIIy HEUCIOIb3YEMbIX OUTOB.

2. ITapametp IV npunumaer 3Hauenne «0» mocie CMHXpOHU3ALUU BPEMEHH BELYILIMM YCTPOMCTBOM,
U 3Ha4YeHHE «|» IO MCTEYEeHMH BPEMEHHOI'O0 MHTEPBAJIA, YCTAHOBIECHHOTO B TallMepe JEHCTBUTENb-
HOTO BPEMEHHU IIPU HACTPOMKE MpeoOpa3oBaTers.
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3.3 Ilepenaua B nanpasienun ynpasiaenus (ITY - KII)

<100> Komanaa onpoca (akruBanus 1aHubix B [IMM)

B 65i0ke maHHBIX Tepenaercs oAuH 00beKT HHPOPMAIIMK — KOMaHAa TPYIIIOBOTO 3ampoca JaH-
HbIX. Azlpec o0bekTa nHpopmanuu paBeH Hyl0. OObEKT HHPOPMAUU COAEPKHUT OAUH HH(POpMa-
[IUOHHBIN OAUT — OmKcaTeNb 3aIPOCca, UMEIOIINN CISAYIONINE 3HAYCHUS:

20 — 3anpoc MoJaHbIX (0OLINX) JAHHBIX;

21 — 3anpoc rpymms! 1;

22 — 3anpoc rpymnisl 2;

Komanpga ompoca moxer 0biTh nocinana kak cepBuc «[IOCBIJIKA BE3 OTBETA» (Bo3MoxHO
o mupokosemarenbHoMy anapecy 0xFF), unn kak cepuc «[IOCBUIKA/ITOATBEPXIEHUEY na
YpOBHE KaHaJja.

B otBer Ha komaHy onpoca, I[IIM nepenaer B HanpaBieHuu kKoHTpouist To ke ASDU ¢ npuuu-
HOU nepenaun <7> - NOATBEPKICHUE aKTUBALUH.

<102> KomaHaa YyTeHUA

[Ipu ucnonb30BaHUM KOMaH/bI YTEHUS, BEAYIIMH JIOJKEH Ha KaHAJIbHOM YpPOBHE 3alPOCUTH C
[IM nannble knacca-2 (GyHKIMOHANBHBIN KOJ «11»).

B Onoxe manHbIX mepenaercs oauH OOBEKT MH(OpMALUKU — KOMaHAA 3ampoca ONpeesIeHHOro
o0bekTa HHpopMaLHHy, aipec KOTOPOro MnepeaaeTcs B JaHHOW KOMaHJIe B KaUeCTBE ajpeca 00beKTa
uH(popMaLnH.

Wcnonb3yeTcs /Ui BbI30Ba KOHKPETHOTO 00beKTa MHPOPMaIMKU, HallpUMep, BEIHUUUHBI OIpeie-
nenHoro TUT unu rpynmnoBoro oobexTa (Tabmuna 5.1).

3anpoieHHble 00bEeKTHl Bo3BpalawTcs B Gopmare Tekymero ASDU ¢ nmpuuuHOi nepenauu
<§> - «3amnpoieHo», 6e3 METKH BPEMEHHU.

<103> KomaHaa CHHXpPOHHM3allUU YaCOB

B Gnoke nanHbIX nepegaercs oAUH 00bEKT HH(OPMALMU — KOMaHa CHHXPOHU3AIlUU YacoB.

Anpec o0ObekTa MHQOpMaALMU paBeH HY/II0. JJaHHBIMH nepenaBaeMoro oObeKTa MHPOpMaLu
sBisieTcsi 3HaueHue BpemeHu B (opmate CPS6Bpemsi2a. Komanga cMHXpOHHM3AIUU MOXKET OBITh
nociana kak cepBuc «I[IOCBIJIKA BE3 OTBETA» (B03MOXHO 1O IIMPOKOBEIIATEILHOMY aJIpecy
0xFF), nnu kak cepuc «I[IOCBUJIKA/TTOATBEPXXJIEHUE) na ypoBHe kaHana.

[TonTBepkACHNE AKTUBALMKM CUHXPOHU3ALMKA BpeMeHM colepkuT Bpems [IMMM Ha momeHT ne-
pell CHHXpOHU3AUEH.

3.4 Ilepenaua B nanpasjienuu kourpoJs (ITY € KII)

<9> 3HayeHue M3MepsieMOl BeJJMYUHBI - HOPMaAJIU30BaHHOe, ¢ OK.

[lepenaeTcs mocnaen0BaTeAbHOCTD AIEMEHTOB HHPOPMAIIUH.

OnemMeHT MHQOpPMAIMK — U3MepsieMasl BelMYuHa (HOpMallM30BaHHOE 3HaueHue — 2 Oaiita) u
omnucaTenb kadectBa (1 6aiT).

briok 1aHHBIX UMEET CTPYKTYPY — OJIMH OOBEKT, COAepKalllii j OJTHOTUITHBIX KOMOMHAIIMI 3J1e-
MEHTOB.

<13> 3nHauyeHue U3MepsieMOil BeJIMYNHBI - KOPOTKUI dopMmaT ¢ miiaBawowei 3anaroi, ¢ OK.

[lepenaetcs mocnaen0BaTeabHOCT JIEMEHTOB HH(POPMALIUH.

DneMeHT UHpOpMaALUU — U3MepsiemMas BelrurHa (KOpoTKUi Gopmar ¢ miaBaromeit 3anstoi — 4
Oaiita) u onucarenp kayectna (1 OaiT).

biiok 1aHHBIX UMEET CTPYKTYpPY — OJIMH OOBEKT, COAEp KAl j OJTHOTUITHBIX KOMOMHAIIHI 311e-
MEHTOB.

<21> 3HaveHue U3MepsieMoii BeJJMYUHBI - HOPMAJIU30BaHHoe, 6e3 OK.
[lepenaeTcs mocnaen0BaTeabHOCTD AIEMEHTOB HHPOPMAIIUH.
DnemMeHT UHPOpMAIMK — U3MEpseMas BETMYMHA (HOpMAIM30BaHHOE 3HaUeHHEe — 2 OaiiTa).
biiok JaHHBIX UMEET CTPYKTYPY — OAMH OOBEKT, COJIEPKALIUH j OTHOTUITHBIX AJIEMEHTOB.
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3.4.1 He crangapTHblie THIIBI 0JIOKOB JJaHHBIX B HanpaBJjeHun kourpouas (ITY € KII)

<143> 3nauyeHne U3MepsieMoOil BeJIMYMHBI - HOpMaJIn30BaHHoOe, ¢ OK u o01eii MeTK0ii BpeMe-
HU 7 0ailT (YACTHBIN IMANA30H UIEHTU(PUKATOPOB).
[lepenaeTcs mocnaen0BaTEIbLHOCTD AIEMEHTOB HHPOPMAIIUH.

OnemeHT MHQOpPMAIMK — U3MepsieMasl BelMYuHa (HOpMallM30BaHHOE 3HaueHue — 2 Oaiita) u
omnucatenb kadectna (1 GauT).

briok 1aHHBIX UMEET CTPYKTYpPY — OJIMH OOBEKT, COAEp KAl j OJTHOTUITHBIX KOMOMHAIIHI 3J1e-
MEHTOB.

Bpemst — o61miast MeTka Ha Bech OJI0K Tiepenaercs 7 6aiTaMu B TBOUYHOM KOJIE.
<144> 3nauyeHue N3MepsieMoOil BeJIMYMHBI - MacIITAOUpoBaHHOe 3HaYeHue, ¢ OK u o6meit
MeTKO# BpeMeHH 7 0alT (YACTHBIN IHANa30H HIeHTU(HUKATOPOB).

[lepenaeTcs mocnaen0BaTeabHOCTD AIEMEHTOB HHPOPMAIIUH.

DOnemeHT MHGOpPMaLUU - U3MepseMas BeIMYMHa (MacliTaOMpoBaHHOE 3HaueHUe — 2 Oaiita) u
omnmcatenb kadectna (1 GauT).

briok 1aHHBIX UMEET CTPYKTYPY — OJIMH OOBEKT, COAEp KAl j OJTHOTUITHBIX KOMOMHAIIHI 31e-
MEHTOB.

Bpewms — o61ias meTka Ha Bech OJI0K, KOTopas nepegaercst 7 6aiiTaMu B JBOMYHOM KOJIE.
<145> 3nauyeHue n3MepsieMoOil BeJIMYMHbI — KOPOTKHI popmar ¢ niiaBaroueii 3ansroii, c OK u
o01Ieit MeTKOIi BpeMeHu 7 0alT (YaCTHBIN AUANA30H HAEHTH(PUKATOPOB).

[lepenaeTcs mocnaen0BaTeIbHOCTD AIEMEHTOB HHPOPMAIIUH.

DOneMeHT MHpOpMaAIUK - U3MepseMasl BellMurHa (MacuTaOupOBaHHOE 3HAYEHHE — KOPOTKUM
dbopmat c maBarorei 3amnsatoi 4 6aita) U onucarens kadectna (1 Oaifr).

briox 1aHHBIX UMEET CTPYKTYPY — OJIMH OOBEKT, COAep Kalllii j OJTHOTUITHBIX KOMOMHAIIHI 31e-
MEHTOB.

Bpewms — o61ias MmeTka Ha Bech OJI0K, KOTopas nepegaercst 7 6aiiTaMu B JBOMYHOM KOJIE.
<200> CumBo/IbHOE COO0IeHNe (YACTHBIN AUANA30H UAEHTU(PUKATOPOB)

[lepenaeTcs mocnen0BaTeabHOCTD AIEMEHTOB HHPOPMAIIUH.

OnemMeHT UHGOpPMAIMU - 8-MU OUTHBIN CUMBOJI U3 pacliipeHHoro Habopa cumBoioB ASCII.

biiox JaHHBIX UMEET CTPYKTYPY — OAMH OOBEKT, COJIEPKALIUH j OTHOTHUITHBIX AJIEMEHTOB.

Hcnonb3yercs ais nepenadn cooOIIeHUs T0JIb30BaTENs.

3.4.0 I'pynnoBble 6JI0KH JaHHBIX B HanpaBjienuu kKouTpoas (IIY € KII)

[Ipu xoudurypupoBanuu I[IMM wnmeercs BO3MOXKHOCTH OPIaHU30BBIBATH OJHO3JIEMEHTHBIE
00BbekThl HHpOpMauu (M3MepsieMble MapaMeTpbl) B rpynmbl. JJomyckaeTcsi BO3MOXKHOCTb CO3JaHUS
IBYX KOHGUTYpUpPYEMbIX Ipynn faHHbIX — ['pynna-1 u I'pynna-2.

I'pynnsl 1 1 2 popmMupyroTcst U3 CUCKa MOJHBIX JaHHBIX OJTHO3JIEMEHTHbIX 00bekToB (Tabnuma
5.1) u moryt conepxatb oT 0 10 32-x u3MepsieMbIx napaMeTpoB Kaxzaas. [locienoBarenbHOCTh Ha-
3HAYEHUS MapaMeTpoB B Ipymmax M, COOTBETCTBEHHO, MOCJIEI0BATEIBHOCTh UX IEpeaun - Mpou3-
BOJIbHBI.

I'pynna-0 npexacrapisiercs Kak He KOHGUTYpUpyeMblii HA0OP OJHOAIEMEHTHBIX 00BEKTOB OT 1
1o 28 B 3aBucumoctu ot ucnoyinenus [IUM (cronbust 1,2,3,4). IlocnenoBaTenbHOCTh UX TIEpeaadn
B KaHall (puKcupoBaHa u cooTBeTcTBYyeT Tabmn.3.1.

Kaxxnprit rpynmnoBoii 0ObEKT MOXKET CUYMTHIBATHCA HE3aBUCHUMO IO JBYM HHTepdeicaM AByMs
BEIyUIUMHU ycTporcTBaMu. CUUThIBAaHUE IPYMNIOBBIX OOBEKTOB MOXKET OCYIIECTBIATHCA JIUOO € HC-
M0JIb30BaHUEM IPOLIETYypPhl OIIPOCa Ha KaHAJIbHOM YPOBHE, MO0 Ha MPUKIAAHOM YPOBHE C IIOMO-
IIBI0 KOMaHAEI yTeHus <102>.

dopmaT mpeicTaBiIeHHs U3MEpsIeMbIX MapaMeTpoB ompenensercs tunoM ASDU, ycraHoBnen-
HBIM 110 JaHHOMY UHTep(elicy npu koHpurypauuu [TUM.

CooO1ieHne nojap30BaTeNs TaK K€ UMEET CBOM IPYNIOBOM aJpec M COJEP>KUT MPOU3BOJIbHBIE
CUMBOJIbHBIE JIaHHbIE, CPOPMHUPOBAaHHBIE Ha 3Tane KoHpurypupoBanus npudopa. CoobiieHue Mox-
HO 4YMTaTh KOMaHAou <102>.
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4 Ilpoueaypsnl CYUTHIBAHUS JAHHBIX

CuntsiBanus qanHbix ¢ [IMM Bo3MOKHO Kak Ha KaHaJIbHOM, TaK U Ha MPUKIAJIHOM YPOBHSIX.
B npuBenennsix Hmxe npumepax cuutbiBatorcs TUT B popmare ASDU Tuna 21 (Hopmanuszo-
BAaHHbIE 3HAUEHUS BEJIUYHH).

4.1 CuuTbIBaHHE AAHHBIX HA KAHAJBbHOM YPOBHE

Ha 3ampoc nannsix kiiacca 2 [IUM ¢opmupyet 6ok ganubix ASDU Ttuna 21:
3anpoc: 105B 01 5C 16 (3ampoc J1aHHBIX)
Otger: 6840406808 01159C 1401 01000B01 A1 1C14017C 091401 0B 01 1B 01 93 00
9510 9D 10 F2 00 FE FF 33 00 00 00 10 00 0D 00 7D FE OF 00 89 FF OE 00 87 01 OF 00 8C 00 36
FD 8C 0200003B 028A 1372 16 (3HaYeHMs MapaMeTpPOB)
3anpoc: 10 7B 01 7C 16 (3ampoc 1aHHBIX)
Otger: 68404068 08 01159C 14010100 0BO01 A1 1C 1401 7C 091401 0B 01 1B 01 93 00
9510 9D 10 F2 00 FE FF 33 00 00 00 10 00 0D 00 7D FE OF 00 89 FF OE 00 87 01 OF 00 8C 00 36
FD 8C 0200003B 028A 1372 16 (3HaUEHUs MapaMeTPoB)

4.2 CyuTbiBaHNeE JAHHBIX HA IPUKJIATHOM YPOBHeE

Ha npuknagaom ypoBHe goctynHo aapecHoe cuntbiBanue TUT (0qHO2IEMEHTHBIX WU TPYIIT-
MOBBIX) € MOMOIIBI0 KoMauabl uTeHus: (ASDU tuma 102).
[Ipumep cunThiBaHUS 3HaYeHUs YacTOThl ceTu (B popmate ASDU Tuna 21):
3anpoc: 68 08 08 68 SB 01 66 01 0501 1C 00 ES 16
OtBer: 680A 0A 680801 15810501 1C0087 13 5B 16

[Ipumep cuurtsiBanus napamerpos ['pymnmbl-1 (B popmare ASDU tumna 21):
3anpoc: 68 08 08 68 5B 01 66 01 05 01 80 00 49 16
Otger: 68 12126808 01 15850501 80000801 CO 1C 07019209 0401B6 16

4.3 Ucnoan3oBanue Komanabl onpoca

C nomousto komanab! orpoca (ASDU<100>) B ITMIM M0KHO ycTaHOBUTH ONKCATENb OIPOCa,
HMMEIOIINH CIeAYIOIINE 3HAUEHUS:
- 20— onpoc I'pynmnsi-0 (1oJiHBIE JaHHBIE);
- 21 —onpoc I'pynmsl-1;
- 22 —onpoc I'pymnmsl-2;
[Ipumep ycraHoBKM onucaTess 1 yTeHus [ 'pynmnsl-1:
3anpoc: 68 09 09 68 5301 64 01 0601 0000 15D5 16 (akruBarus onpoca — ASDU<100>)

OtBer: 100001 01 16 (monoXuTeNbHasT KBUTAHIUA)
3anpoc: 105B 01 5C 16 (3ampoc 1aHHBIX)

OtBer: 68090968 0801640107010000158B 16 (moarBepkaeHHe aKTHUBALMK OIIPOCA)
3anpoc: 105B 01 5C 16 (3ampoc J1aHHBIX)

OtBer: 681212680801 1585150180000001C31C050191090BO01CS516
(3Ha4YeHMsI MapaMeTpoB TPYMIbI-1)
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5 IlepeyeHb MHPOPMALMOHHBIX 00bEKTOB

Tabmuna 5.1
JU%0YE
Ne 33m HaumenoBanune nH(OPMaIHOHHOT0 00beKTa 2B BB Anpec
i AN
[SARN NG A RN pGa RN I Ea
[Tonubie qaHHbBIC (OTHOAIEMEHTHBIC 00hEKTHI
1 JleficTByrommee 3HaueHue HanpspkeHus as3sl A (Ua) + |+ |+ |+ | 0x0001+E
2 JeficTByromee 3HaueHue HanpsbkeHus ¢assl B (Ub) + |+ |+ |+ | 0x0002+E
3 JefictByromee 3HaueHue Hanpspkenus dassl C (Uc) + |+ |+ |+ | 0x0003+E
4 JleficTByrOIIEEe 3HAUCHHE HANIPsDK. HYIIeBO# mocienoarensHoctd (Uo) |+ |+ |+ |+ | 0x0004+E
5 JleficTByromee 3HaueHue cribl Toka (a3l A (Ia) + |+ |+ |+ | 0x0005+E
6 JleficTByrommee 3HaueHue cribl Toka ¢asbl B (Ib) + |+ |+ |+ | 0x0006+E
7 JefictByromee 3Hauenue cribl Toka (asel C (Ic) + |+ |+ |+ | 0x0007+E
8 JlelicTByIOIIIee 3HAUEHHE CUIIBI TOKA HYJIeBoi mocnenoBarensHoctu(lo) |+ |+ |+ |+ | 0x0008+E
9 JleficTByromee 3HaueHue Mexayhasnoro Hanpspkenus (Uab) + |+ |+ |+ | 0x0009+E
10 JeficTByromee 3HadeHune Mexaydasnoro Hanpspxenus (Ubc) + |+ |+ |+ | O0x000A+E
11 JleficTByromee 3HaueHne Mexaydasnoro Hanpspxkenus (Uca) + |+ |+ |+ | 0x000B+E
12 AxTHBHas MomHOCTh (asel A (Pa) + |+ |+ | 0x000C+E
13 AxTHBHas MonHOCTh (asel B (Pb) + |+ |+ | 0x000D+E
14 IAkTUBHAsI MOITHOCTH (a3sl C (Pc) + |+ |+ | OXO00E+E
15 |* |AxTuBHas MouIHOCTH Tpex(dasHoi cucremsl (P) + |+ |+ | 0x000F+E
16 PeaxTiBHast MOITHOCTH (ha3nl A (Qa) + |+ | 0x0010+E
17 PeaxtiBHast MOITHOCTH (ha3wl B (Qb) + |+ | 0x0011+E
18 PeaxtiBHast MonrHOCTH (haszsl C (Qc) + |+ | 0x0012+E
19 | * [PeakTHBHAs MOITHOCTH Tpex(a3Hoi cuctemsl (Q) + |+ | 0x0013+E
20 [TomHast MonrHOCTH (has3el A (Sa) + |+ | 0x0014+E
21 [Monnas monHoCTh asel B (Sb) + |+ | 0x0015+E
22 [Monnas momtHocTs dassl C (Sc) + |+ | 0x0016+E
23 | * [[loxHas MOUTHOCTB TpeX(}a3Hoil cucTeMsl (S) + |+ | 0x0017+E
24 Koaddumuent monrroctr daszer A (CosA) + | 0x0018+E
25 Koaddumuent momrroctu ¢asel B (CosB) + | 0x0019+E
26 Koaddumuent momnraoctr $haser C (CosC) + | 0x001A+E
27 | * |O6mwmit koaddunuent mourHOCTH (COSS) + | 0x001B+E
28 | * [Yacrora (f) + | 0x001C+E
I'pynmoBbie 00BEKTHI
32 | * |Bpewms (1 oOBekT, 1 aeMeHT) + |+ |+ |+ |O0x001D+E
33 | * | I[lapamerpsl [ pymmsl-1 (1 obwexkT, mo 32 amemenToB) |+ |+ |+ |+ | 0x0020+E
34 | * |Ilapamerpsr ['pynmbi-2 (1 oobekr, o 32 smementoB) |+ |+ |+ |+ | 0x0060+E
35 | * |CoobuieHue monp3oBartens (1 oobekrT, 64omementa) |+ |+ |+ |+ | 0x0100+E
36 | * | Ilapamerpsl ['pynmbi-0 (1 oowexkr, mo 31 samementa) |+ |+ |+ |+ | 0x0200+E
[Tpumeuanue:

[Ipu 3-x npoBoanom noaxmoueHuu 1M cuuthiBaeMble mapaMeTpsl OrpaHUYEeHBI IIepeuHeM, YKa3aH-
HBIM B CTOJOIE «31».

CwMmemienue anpecoB MHPOPMAMOHHBIX 00BEKTOB ompenensercs mapamerpoM E u ycranaBmm-
BaeTcs B mpejeniax 16-Tu pa3psaHOro aApecHOro MpOoCTpaHCcTBa oT -32768 no +32767 npu HacTpoii-
ke [IUM (o ymonuanuto E=0).
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