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I&’ Baumanue!

Ilpu evinycke ITHUM u3 npou3zeoocmea ons 06oux unmepgeiicoe npeoopazosamens ycCmaHaeiu-

6alomcs ciedyloujue napamempsl cea3u:
- npomoxon Modbus RTU;
- ckopocms 0bmena — 9600 bum/cex;
- popmam 6aiima oannvix — 8N1 (8N2 - ons ET ¢ damoti évinycka oo 01.06.2013 u eepcueii npowusku 0o
178 exniouumenvro):

1 cmapmosvuii bum,

8 bum OoanHbIX (MAAOWUL OUM NOCBLIAECMCS NEPBIM),

1 cmonoswit bum (hem dbuma napumema);
- cMeweHue aopecos uHpopmayuonusvix 00vekmos E=0;
- cemegoll adpec npubopa cosnadaem c 08yMs NOCIeOHUMU Yugdpamu e2o ceputinozo Homepa (08a no-
CeOHUX HYTISL 8 HOMepe coomeemcmaytom cemesomy aopecy 100).

s 6occmanoénenus ympaiennvix napamempos céA3u ¢ npeobpasosamenem cywecmeyem 2 cnocooa:
Cnocob 1
- 80CNONIL306AMBCS PYHKYUOHATLHBIMU O0COOEHHOCMAMU UHmepgetica-2: npu nooaie NUManus Ha npuoop,
unmepgetic 6 meuenue 10 cex HaxoOumcs 6 pedxicume 0OMeHa 6 COOMEEMCMEUU C 3A80OCKUMU HACMPOU-
Kamu, He3a8UCUMO O NOIb308AMENbCKUX Hacmpoek unmepgetica (01 EMaster eepcuu 2.56);
Cnocob 2
- gocnoavzosamuvcs npoepammori EMasterNet, komopas nosgonsem coeOuHumvcsi ¢ npubopom mMemooom
CKAHUPOBANUSL CEMEBbIX A0PeCOs, Napamempos HACMpPOUKYU UHMePPEico8 U NPOMOKOI08 0OMEHA.

Bcempoennsie uacot He ucnonb3yom 00nONHUMENbHO20 ITNeMeHMA NUMAHUA
Ipu svikmouenuu numanus [IUM ne coxpamnsem 3uayenuui oamol u epemenu. Ilocie éoccmanosienus nu-
manus mpeoyemcs noGMopHAsk UHUYUATUZAYUSL YACO8 (CUHXPOHU3AYUSL) OM CLYHCObI eOUH020 8PEMEHU UTU
1IK 6 coomsemcmeuu ¢ npomoxoaamu oomena (Ilpunosicenue I). Ilpu smom memxa epemenu 6 COobueHUuU
cooepacum NpusHaK He 00CMO8EePHOCMU.



Hacrosmee pykoBoacTBo (PD) nmpenHazHadeHo A O3HAKOMIICHUS ¢ MIPUHIIUIIOM pabOThI Tpe-
oOpa3zoBartesneil u3MepUTEIbHBIX MHOTOQYHKIIMOHANBHBIX ET, comepXUT TeXHHYECKue XapaKTepu-
CTHKH, OIIMCAaHUE KOHCTPYKIIMHU U APYrHe CBEACHHs, HEOOXOAUMBIE [T MPaBUIIbHONW UX KCILUTyaTa-
IIUU U 00CITy>KUBaHUS.

[IpuHsATEIE COKpALLEHUS:

MM — mpeoOpa3oBaTeIb U3MEPUTEIBLHBIN MHOTO() YHKIIMOHAIBHBIH;
TH (THUT) — Tenenzmepenus TEKyIUX 3HAYCHUHN IapaMeTPOB;

BIIO — BcTpoeHHOE TPOrpaMMHOE 00CCIICUCHHUE;

AIII — ananoro-uudpoBoii mpeodpa3oBaTeb;

HUTT — usmeputenbHbiii TpaHCHOPMATOP TOKA;

HUTH — u3mepurtenbHblil TpanchopMaTOp HANPSIKESHHUS;

Krr — ko3ddunuent tpanchopmanmu UTT;

Kt — xoadduuuent tpanchopmanuu UTH;

CIIO — cepBuCHOE MPOrpaMMHOE 00ECTICUCHHUE;

IT9BM - nepcoHanbHasi 3J1€KTPOHHO-BBIYMCIINTENbHAS MALlIMHA.

[Ipu nanpHelimeM coBepiieHcTBOBaHUM [IMMM BO3MOKHBI HE3HAUMTENIbHbIE H3MEHEHHUS B
koHCcTpyKuuu u BIIO, noBblmaomuye ux TeXHUKO-IKCIUTyaTallMOHHbIE TapaMETPbl, HE OTPa’KEHHBIE
B 3TOM JIOKYMEHTE.

1 Onucanune u padora

1.1 Haznauenue usaeus

1.1.1 TIMM npeana3HayeHbI IS JIMHEHHOTO MPE0Opa30BaHUs TAPAMETPOB TPEXIIPOBOIHBIX HITH
YETBIPEXIIPOBOJIHBIX SJIEKTPUUYECKUX ceTell mepeMeHHoro TpexdaszHoro toka yactotod 50 I'm B
U(POBBIE CUTHAIBI U TEPEJadyd MX B JIOKAIbHYIO WH(POPMALMOHHYIO CETh aBTOMATH3MPOBAHHOM
CHCTEMBI AUCIIETUYEPCKOT0 YIIPABICHMUS.

1.1.2 MoryT npuMeHSThCS ISl KOHTPOJISI TapaMeTPOB JIEKTPUUYECKUX CETe M YCTAaHOBOK TPH
KOMILJIEKCHOW aBTOMATH3allMM OOBEKTOB 3JEKTPOIHEPIeTUKH, B aBTOMATH3MPOBAHHBIX CUCTEMAaxX
yIpaBJIeHUS] TEXHOJIOTUYECKUMH IMPOLIECCAMU IHEPrOEMKHX OOBEKTOB PA3JIMYHBIX OTpaciei mpo-
MBIIIIEHHOCTH.

1.1.3 M3penmus cootBerctBytoT TY BY 300436592.014 -2009, KOMIUIEKTY KOHCTPYKTOPCKOM
nokyMmeHTauu 3TDJIA.499.017 u TOCT 12997. BHemHuil BUA NPUBEAEH B IPUIOKEHNN A.

1.1.4 TIMM noaxiroyaroTcst K U3BMEpUTENbHOM 1enu HenocpeactBenno win uepe3 UTT u UTH.

1.1.5 VmeroT ABa HE3aBUCHUMBIX MOPTA BBOAA/BhIBOAA THMAa RS-485, Kaxaplit U3 KOTOPBIX (WiIn
00a OJTHOBPEMEHHO) MOKET OBITh UCIIOJIB30BAH JIJIA:

- Iepesjauyd U3MEPEHHBIX TapaMEeTPOB B JIOKATbHYI0 HHPOPMALMOHHYIO CETh;

- Iepe/layyl JaHHBIX Ha UHTEJUIEKTYalbHOE HHAUKATOPHOE YCTPONUCTBO;

- TEXHOJOrn4eckux Hactpoek [11MM.

[IpeoGpa3oBarens MojAepKUBAET CIEIYIOIINE BUJIbI IPOTOKOJIOB OOMEHa:!

- Modbus RTU, Modbus ASCI],

- MOK 60870-5-101.

1.1.6 B tabauue | nmpeacTaBiaeHsl mapaMeTphbl YETHIPEXTIPOBOJHBIX U TPEXITPOBOIHBIX JIEKTPH-
YECKHUX ceTel, u3MepsieMble npeoOpazoBarensiMu cepun ETxxx.

1.1.7 Iluranue IIMM ocyiiecTBiseTCsl OT CeTH MEPEMEHHOT0 TOKa HOMUHAIBHBIM HaNPSKEHU-
eMm 230 B gactoroit 50 ['1 miii OT ©3MEPUTENHHOM 1IETIH, B 3aBUCUMOCTH OT MOJIA(DHUKAIINN.

1.1.8 WM3nenus BHINOIHEHBI B KOPITyCax, MpeHa3HAY€HHBIX JUIsI HABECHOTO MOHTaXka Ha TMaHe-
nsx, mmrax wim DIN-peiikax ¢ nepeqHuM nprcoeIMHEHNEM MOHTaXHBIX IIPOBOJIOB.

1.1.9 PaGoratoT mpu Temreparype oKpykarouero Bo3ayxa ot Munyc 40 go mitoc 60 °C u oT-
HOCHUTEJIHHOM BIIAXKHOCTH 110 95 % mpu Temmniepatype 35 °C.

1.1.10 TIMM orHOcATCS K 00OpPYIOBAHMIO, SKCIUTYaTHPYEMOMY B CTAllMOHAPHBIX YCIOBHSIX
IPOM3BOJICTBEHHBIX IIOMEILEHUH (BHE KUJIBIX JOMOB).

1.1.11 Onu He mpenHa3Ha4yeHb! JUIs NPUMEHEHMSI B IOKApPOOMACHBIX M B3PBIBOOMACHBIX
30Hax.

1.1.12 ITM sBnsIOTCS BOCCTAHABIMBACMBIMH, B3aMMO3aMEHIEMBIMU U PEMOHTOIIPUTOTHBIMHU
U3JICTTUSAMM.



Tabmumna 1-a

N3mepsieMble mapaMeTpsl IPU YETBIPEXIIPOBOJHOM CXEME MOAKIIOYEHUS

2 N3mepsiembie
= ITapameTpsl
(&
HanmenoBanue g Pacuetnsie
mapameTpa = - AR BBIPAKEHUS
g g2zl d
o Sl o D| @

. Ua + |+ |+ | 4+ N
[eiicTBytomiee 3HaueHune $pazHOro HaMps- 1 2
SKEHHS Ub + + + + U o = |— u(pi

Uc + + + + N i
JlelicTByIOIIeE 3HAYEHNE HATPSDKEHUS HY- 118 )
y Uo | + | + | + | + | Uy=2,/=> (Uy+Ug +Ug)
JIEBOM IT1OCJIEA0BATCIIbHOCTH ° 3VN et ! !
H WCTB Ha4yeHU HBIX
Cpen ee JIeliCTBYIOLIIee 3Hae e a3 Updp | + | + | + | + Uepp=(U , +U, +U.)/3
HaNpsDKEHUH
Uab + |+ + + 1 Nt

i 2
JeiicTBytolee 3HaueHIE MEXTy(ha3HOTO Ubc + |+ + + U,= _Z(u A —Ug; )
HaINpsHKCHUS N =

Uca + + + +
H 5 KTV~
Cpennee JEHCTBYIOLEE 3HAUCHHE MEXKIY Uept | + | + | + | + | Upa=(U g +Ug +UcL)/3
(ha3HBIX HaNpsHKEHUN

" la + + + + N
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TOKa N L R R Iy = _Zld)i

Ic + + + + N i
JlelicTByoIIIee 3HAYECHHE CHUIIBI TOKA HYJIC- 118, . ..

. lo |+ | + |+ |+ | 1g=20= D (i +ig +ig)
BOM MOCJIEJ0BATENBHOCTH ° 3\N — AL TBE G
CpenHee AeHCTBYIOIIEE 3HAUYCHNUE CHIIBI

Iep. + |+ |+ |+ Iepp=(,+15+1.)/3
(a3HBIX TOKOB cp-¢ pp=>s+ls+lc)
Pa - + |+ |+ 1 N
AKTUBHAasI MOLITHOCTH (ha3bl HArpy3Ku Pb -+ |+t P4, =—2 U,y
Pc -+ |+ |+ N %
CyMMapHast aKTUBHAsI MOILIHOCTb P -+ |+ P=P,+P, +PF.
Qu | - [ - [+ ]+
PeakTuBHast MOIIHOCTE (pa3bl HATPY3KH Qb - - + | * Q p =% S; -P q[)z
Qc | - |- |+ |*
CyMMapHas peakTHBHasI MOLIHOCTh Q - - + |+ Q=0,+Q; +Q.
Sa -l -]+
[lonmHast MOLTHOCTE (ha3bl HATPY3KU Sh - - + |+ S b= U & | &
Sc - - |+ |+
CyMMapHas 1oJiHasi MOIHOCTh S - -+ |+ S=S5,+S;+S,
Cospa | - - - + P{/}
Koadduument momuoctu ¢assl Harpy3ku | Coseb | - - - + Cos ®, = S_
Cosopc | - - - + @
Koagppunment momuoctu 3-x (ha3Hol cuc- P
Oprm H ¢ Cosp | - - - + Cosp =—
TEMBI S
1
Yacrora ceTH f - - -]+ f = T

IIpumeuanue:

3HaK «+» 03HAYaeT, YTO MapaMeTp U3MEPSETCS, 3HAK «-» - HE U3MEPACTCH.




Tabnuua 1-6 M3mepsiemble mapaMeTpbl IPH TPEXIPOBOTHON CXEMe MOIKIIOYESHUS

N3mepsiemble napa-
METpPBI

HaumenoBanue
ITapameTpa

O0o3HaueHne

PacueTtHrnie
BBIPKCHHS

N Uab
JeiicTBytolee 3HaueHUE MEX Ty (Ha3HOTO Ubc

HaIIpsKCHUA

+ + + | ETIxx
+ + + | ET2xx
+ + + | ET3xx
+ + + | ET4xx

Uca

CpenHee IelCTBYOIICE 3HAYCHHE MEXK-

o Ucpa | + + + +
Iy (ha3HBIX HATIPSHKCHUH

. la + |+ |+ |+
JeiicTByromiee 3HaueHHE CUIIbI (ha3HOTO b P R R
TOK

oxa Ic + |+ |+ |+

Cpenuee IeMCTBYIOINIECE 3HAUCHNUE CUITBI

Icp. + |+ |+ | 4+
(ha3HBIX TOKOB p-b

Iepp=(,+15+1:)/3

CyMMapHast aKTUBHAsI MOILIHOCTb P -+ ]+ ]+ P=Pg + Py
CymMapHas peakTHBHAs MOITHOCTh Q - - + + Q= +4/S%2 - P2
CyMMapHast TIoJIHast MOLIIHOCTb S - -+ ]+ S =(S 5 + Sk )-Cos30
- i P

Kosppuument momuoctu 3-x asHoi Cosp | - i ) + Cosp =~
CucreMsbl S

1
Yacrora cetu f - - - |+ f==

T
IIpumeyanue:

3HaK «+» 0O3Ha4acT, 4TO MapaMeETp USMEPSCTCA, 3HAK «-» - HC UBMECPACTCA.

1.2. TexHu4eckue XapaKTePUCTHKHU

1.2.1 HomuHanpHBIE 3HAYEHUS OCHOBHBIX M3MEPSEMBIX MapaMeTpoB IpeolOpas3oBareneil cepun

ETxxx, monudukanuu 1 Buj NUTaHUS IpuBeeHbl B Tabmure 2.
1.2.2 HomuHanbHOE 3HaYeHHE H3MepseMoii 4acToTsl fy= 50 T,

1.2.3 HomuHnanbHOe 3HaueHne ko3 dunmenta akTHBHON MoIHOCcTH Cosy = +1, HOMUHAIBHBIN KO-

3 PUIUCHT peaKTUBHON MOIIHOCTH SinQy ==+ 1.

1.2.4 Texkymue 3Ha4eHUS U3MEPSAEMBIX I1apaMETPOB, B 3aBUCUMOCTH OT HacTpoiku [TMM u uc-
MOJIb3YEMBIX NPOTOKOJIOB OOMEHa, MOTYT CUMUTBHIBAThCSI YCTPOMCTBAMM BEPXHErO YPOBHSA B ciie-

Oyoumx dpopmarax:

Tab6muna 1-8

Ne ®dopmartsl epeaay TaHHBIX RTL';A OdeZC” M951)<_ fgf 70-

1 JIByxOaiiTHbIE 3HAYEHNUS B OTHOCUTEIILHOM IEJIOUUCIIEHHOM (op- + + i
MaTe (HOpMHUPOBAHHbBIE 3HAYCHHS])

2 | JIByx6aiiTHpIe HOpMAJIM30BaHHBIC 3HAUECHUS - - +

3 JIByx0aliTHBIE MacIITAOUPOBAaHHBIE 3HAYEHUS ¢ (DUKCHPOBAHHOM i i +
3arnsATon

4 YetripexOaiiTHpIe MacIITAOMPOBAHHbBIC 3HAYCHHS C TIABAIOIIEH + ) +
3ansaToi (¢ yaeroM ycraHoBieHHBIX KTT u KTH)




Tabmuma 2

= HoMmuHanbHbIE 3HAYEHHS H3MEPSIeMbIX IapaMeTPOB
E Moaupuxa- T H Hanpsbkerune M?bmHOCTL Mourocts Bun
= 15t oK anpsoKeHne asbl, CyMMapHast MTAHS
2, a3z, (asHoe, M(e;i}égii)}:))e Pug, Br Pug, Br
3 I, A Und, B Ui B . Qud, Bap Qud, Bap
’ Sup, B'A Sup, B'A
1 2 3 4 5 6 7 8
ET111 5,0 - -
ET112 2,5 100/\3 100 - -
ET113 1,0 =57,735 - -
ET114 0,5 - - 230 B,
ET121 5,0 - - 50 T
X | ET122 25 3803 - -
— _ 380
il ET123 1,0 =219,39 - -
L ET124 05 - -
ET131 5,0 - -
ET132 2,5 - - HU3MEpUTEINbHAS
ET133 1,0 10013 100 - - 19113
ET134 0,5 - -
ET211 5,0 288,7 866,0
ET212 2,5 1443 433,0
ET213 1,0 10013 100 57,74 173,0
ET214 0,5 28,87 86,60 230 B,
9 ET221 5,0 1097 - 50 T
< ET222 2,5 548,5 -
s ET223 10 380/V3 380 219,4 -
L ET224 0,5 109,7 -
ET231 5,0 288,7 866,0
ET232 2,5 1443 433,0 HU3MEpHTENbHAS
ET233 1,0 10013 100 57,74 173,0 1enb
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,
9 ET321 5,0 1097 3291 50 I'y
< ET322 2,5 548,5 1645
°|_° ET323 1,0 380/V3 380 2194 658,2
L ET324 0,5 109,7 329,1
ET331 5,0 288,7 866,0
ET332 2,5 1443 433,0 HU3MEpHTENbHAS
ET333 1,0 10013 100 57,74 173,0 Lernb
ET334 0,5 28,87 86,60
ET411 5,0 288,7 866,0
ET412 2,5 1443 433,0
ET413 1,0 10013 100 57,74 173,0
ET414 0,5 28,87 86,60 230 B,
9 ET421 5,0 1097 3291 50 'y
< ET422 2,5 548,5 1645
ﬁ ET423 1,0 380/V3 380 2194 658,2
L ET424 0,5 109,7 329,1
ET431 5,0 288,7 866,0
ET432 2,5 1443 433,0 HU3MEPUTENbHAsS
ET433 1,0 10013 100 57,74 173,0 Lernb
ET434 0,5 28,87 86,60

Ipumep 3anucu npeobpazosameins UsMepUMenbHO20 MHO20QYHKYUOHATbHO20 cepuu ET4xx,
Moougukayuu ¢ numanuem om uzMepumenbHol yenu U HOMUHAIbHuIM moxom ¢gasel 0,5 A, 6 Opy-
eUX QOKyMeHmax u npu 3axasze:

[TpeoOpaszoBarens u3MepuTeNbHbI MHOTOGYHKIIMOHANBHBIN ET434 TY BY 300436592.014 -2009
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1.2.4.1 JIpyx6aiiTHpIc HOpMUPOBaHHbIE 3HaUeHUs TV B OCHOBHOM MCHOJIB3YIOTCS JUIsl OBICTPOTO
CUMTBIBAHUS MMAPAMETPOB TIPU HCIOJIb30BaHuK mpoTokosia Modbus u a1 npoBeneHUs] METPOJIOTH-
yeckoil moBepku [TMM. 3HaueHust CYUTHIBAIOTCS U MIPEACTABISIOTCA KaK:

C=K-A/Aunom
Jnst mpeobpaszosanus C B 3HaUeHUS PU3NIECKUX BEIMYUH CIIEAYET IOJIb30BATHCS BHIPAKEHUEM:
A=C-:Anom /K, rue:

C — monydyeHnHoe ¢ mpubopa 3HadeHue mapamerpa (HopmuposanHoe uncio 0...+5000);

K — ko3¢ ¢unmenT npueneHus (HOpMHUpYOIee 3HAUCHHE BBIXOIHOTO CHTHaja coriacHo Tab-
ne 4);

A — 3HaueHHe U3MepsAeMOTo mapameTpa B pusndeckux enununax (B, A, BT, Bap, B-A, I'n, en.);

Anom — HomuHaNbHOE 3HaYeHue mapamerpa (Tabmuna-2 u m.1.2.2).

JUist TIOBBIIEHHSI TOYHOCTH CUUTHIBAHHS 3HAYCHUS YaCTOTHI CETH, K03(HIMeHT npuBeaeHHS
o ATOMY mapameTpy MoxkeT ObiTh yBenuueH B 10 paz (K=50000) mpu nactpoiike [IUM. Torna
HOpPMHPOBaHHOE 3HaueHHE C CUUTHIBAETCA C MpHOOpa Kak JBYyXOaWTHOE MOJOKHUTEIHHOE YHCIO 0e3
3HaKa (HomuHanbHOE 3HaueHue 50000).

1.2.4.2 HopManu3oBaHHbIE 3HAUEHUSI U3MEPSIEMbIX BEJIMYMH HCIIONb3YIOTCS TOJIBKO JUIsl IPOTO-
kora MOK 60870-5-101.

1.2.4.3 MacmrabupoBaHHbIE 3HAUYEHUS U3MEPSEMBIX BEIHYMH C (PUKCHPOBAHHOW 3aIsITON HC-
MOJIB3YIOTCS TONBKO Atist mpoTokona MOK 60870-5-101.

1.2.4.4 YerpipexOaiiTHbIe MacITAOMPOBAHHbBIC 3HAUYCHUS (DU3MYECKUX BEIMYMH C TUIABAIOMICH
3aMaTol MpeAcTaBisioTcs B Buae kopotkoro (opmara crannapta IEEE STD 754 u ucnonb3yroTcs
st mpotokosioB Modbus RTU u MBK 60870-5-101. [Tpu 3TOM Y4UTHIBAIOTCS 3HAYCHUS KOIPPH-
uenToB Krt, KTH 1 enuHuIl n3MepeHuii, yCTaHOBJIEHHBIE IPU HACTPOIKe nmpeodpa3zoBartersl.

[TompoOHbIe cBeeHUs O TPEICTABICHNHN 3HAYEHUH CYMTHIBAEMBIX MTApaMETPOB MOXXHO HAWTH B
OINKCAaHUM COOTBETCTBYIOIUX MPOTOKOIOB oOMeHa [Ipunoxenns I

1.2.5 B Tab6nune 3 yka3anpl pado4ne Iuarna3oHbl H3MEPSIEMBIX TTapaMETPOB U HANPSIKSHUHN TTH-
tanus [IMM paznuunbix Moaudukamii.

Tabmumna 3
HaumenoBanue mapamerpa Juanazon n3menenus | Mogudukamus [TMM
Yacrora usmepsiemMbix curuanosn (f) 45...55Tn BCE
ET211-ET214, ET221-ET224
ET231-ET234;
o ET311-ET314, ET321-ET324
KoaddunrenT akTHBHOM MOITHOCTH (COS(Q) +(0...1...0) ET331-ET334.
ET411-ET414, ET421-ET424
ET431-ET434
ET111-ET114, ET121-ET124
JlelicTByrole 3HauYeHUs (Pa3HbIX U MEXIY- 0...1,2°Uy ET211-ET214, ET221-ET224

ET311-ET314, ET321-ET324
ET411-ET414, ET421-ET424

0.8 ...12:Uy | ETI31- ET134, ET231-ET234,
ET331-ET334, ET431-ET434

¢azubix Hanpsprenuit (U, Ui)

JleticTByronye 3HaueHus pa3Hbx TOKOB (Id) 0...1,2°ln BCE
ET111-ET114, ET121-ET124
Hanpsoxenne nutanus [IUM (Um) 195,5...253 B | ET211-ET214, ET221-ET224

ET311-ET314, ET321-ET324
ET411-ET414, ET421-ET424

[Tpumeuanue: UH, |H — HOMUHATBHBIC 3HAYCHHS N3MEPSEMbIX HaNPsOKeHUH 1 TOKOB (Tabnmia 2)

1.2.6 Tlpenensl AOMYyCKA€MBbIX OCHOBHBIX MPUBEICHHBIX TMOTPEITHOCTEH M3MEpPEHUN HE TPEBBI-
[IAF0T 3HAYCHUH, YKa3aHHbIX B Ta0muiie 4.



Tabnuua 4

. Ho 1iee
N3mepsiemblil mapamerp Y, % 13) Iﬁﬁe
JlelicTByromee 3HaYeHne (Ha3HOTO HANPSIKCHUS 0,2 5000
Cpennee aeicTByroliee 3HaueHUe (Ha3HOTO HAPSDKCHHS +0,2 5000
JlelicTBytolee 3HaYeHnEe MeXy(pa3HOTO HANPSHKEHUS +0,2 5000
Cpennee aeiicTByrolee 3HAYCHUE MEXKTY(PHa3HOTO HANPSHKEHUS 0,2 5000
JleiicTBytOIIIee 3HAUCHNE HAIIPSHKEHUS HYJIEBOU MOCIIEN0BATeILHOCTH | +0,2 5000
JleiicTBytoniee 3HaueHre (a3Horo Toka +0,2 5000
Cpennee aeiicTByromiee 3HaueHHEe (a3HOTO TOKA 0,2 5000
JlelicTBytolee 3HaUYEHNE TOKA HYJIEBOU MTOCIIEI0BATEILHOCTH 10,2 5000
AKTHUBHAsI MOIITHOCTH (ha3bl HArPY3KH +0,5 5000
CymMapHas akTUBHAsI MOIITHOCTh +0,5 5000
PeakTuBHAast MOIIIHOCTH (pa3bl HATPY3KH +0,5 5000
CymmapHas peakTUBHAsI MOILITHOCTD +0,5 5000
[TostHast MOIIIHOCTH (ha3bl HATPY3KU +0,5 5000
CymmapHas moJiHasi MOIIHOCTb +0,5 5000
Yacrora cetn +0,01 50000
Koaddurment momnoct (asbl Harpy3ku (coS ¢) +0,5 5000
Koaddunment MomHocta 3-X (a3Hoit cucteMsl (cOS @) +0,5 5000

1.2.7 YactoTa 0OHOBIIEHUS M3MEPEHHBIX JaHHBIX B peructpax [IMM - ne menee 12 I'm.
1.2.8 Bpemst ycTaHOBIIEHUS pabOyero pexuma He MPEBBIIIAeT 5 MUH MOCIIE [101aYd MUTAHUS.
1.2.9 TouHOCTh X0/1a BCTPOCHHBIX YaCOB aCTPOHOMHUYECKOI'O BPEMEHH HE XyKe +3 ¢/CyTKH.

I&’ Baumanue!

BcerpoenHbie yackl He HCIOIB3YIOT JOMOJHUTEIBHOTO 3JIEMEHTA NTUTAHUS U NPU BBIKIIIOUYEHUN
[TM He coxpaHsIOT 3Ha4eHUH AaThl U BpeMeHH. [locie BoccTaHOBIIEHUS MUTaHUs TpeOyeTcs IMo-
BTOpHAsl UX MHULMANM3aMs (CHHXPOHU3ALMs) OT ciiyk0bl eauHoro BpeMenu wiu [1K B cootBerct-
BUU ¢ IIpoTokosamu oomeHna (IIpunoxenue I).

1.2.10 KonnyecTBO OJJHOBPEMEHHO 0OCTYXMBAEMbIX KaHAJIOB MepeJadyn JaHHbIX Ha CKOPOCTSX
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6ut/cex — nBa.

1.2.11 Ilpuemnux untepgeiica RS-485 nmeer BXOAHOE CONPOTUBIEHUE, SKBUBAJEHTHOE 1/4
€AMHUYHOM (CTaHIapTHOM) HArpy3Ke, YTO MO3BOJIAET MOJIKIIIOUATh K IIMHE JAHHBIX 0 128 Takux xe
YCTpOMCTB. 3allUTHBIE LIeNH UHTepdelica peann30BaHbl BHYTPH MHUKPOCXEMBI TPHEMO-TIepejaTynKa
U BBIIEPKUBAIOT KOPOTKHE BHIOPOCHI HAPSDKEHUS HA IIKMHE JaHHBIX MOIIHOCTHIO 10 400 BT B nu-
Ke.

1.2.12 C momompro CIIO «EMasterNet» npubop KOHPHUTYpUPYETCS MO CICIYIONIMM OCHOB-
HbIM napamerpam (cMm. [Ipunoxenue B):

m Bujg u3mepsiemoit cetu (mpexnposoonas, uemolpexnpo8ooHas),
m [lapameTpsl KaHaIOB 0OMEHA TaHHBIMHU
- aopec 8 10KAIbHOU cemu 8 ouanazone om 1 0o 254;
- ckopocmb oomena om 1200 oo 115200 bum/c;
- KOHMpOTb napumema (4emHoCmy, HeYemHOCMb, OMCYMCMBUe).
m Tun u napameTpsl IPOTOKOJIOB OOMEHA:
- Modbus RTU (Modbus ASCII);
- MOK 60870-5-101.
m QopmaThl IPECTaBICHHS TaHHBIX:
- Hopmuposanuwie 3navenus (Modbus);
- Hopmanuzosannvie snavenus (MOK 60870-5-101);
- Macwmadbuposanuvie sHaueHus ¢ uxcuposannot zansmou (MK 60870-5-101);
- macwmabuposanmwvie snavenus ¢ naasarowei sansmot (Modbus RTU, MOK 60870-5-101).
m [lapameTpsl 17151 MOAJEPKKHU CITYKOBI €TUHOTO BPEMEHH
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- YCMAaHO6KA U CUHXPOHU3AYUS 3HAUEHUS BDEMEHU 6CINPOEHHBIX YACO8,;
- ycmanoexka maimepa 0eucmsumenbHOCmu 8peMeHU;
- YCMAaHo6Ka MemoK eOUHOBPEMEHHO20 CPe3a Napamempos om Havala yacad.
m Kondurypanus rpymnn mapamerpos (I'pymma-1 u I'pymma-2);
- NPOU3BONLHYIU HAOOD USMEPAEMbIX NAPAMEMPO8 6 PYNNY U3 CHUCKA OOCMYNHbIX
- cMewerue HauanbHuix adpecos epynn TH,
- pedcum eOUHO8PEeMeHH020 cpe3a napamempos o I pynnvi-2.
m JlononHUTENbHBIE YCTAHOBOYHBIE TAPAMETPBbI:
- UHOUBUOYANbHAS YCMAHOBKA 3HAYEHUL 3aMeWeHUll NapamMempos;
- YCMAaHO8KAa eOUHUY UMEPEHULL,
- UHOUBUOYATIbHAA YCMAHOBKA 30Hbl HeUYECMBUMENbHOCMU NO OCHOBHBIM NAPAMEMPaM;
- UHOUBUOYAILHASL YCMAHOBKA anepmyp 0Jisk cnopaoudeckoul nepedaqu (MOK 60870-5-101);
- IPOU3BOILHOE COODWEeHUE NONb308amMeIIsl (MEeKCMOo8ds CMPOoKa OIUHOU 00 64 cum80108);
- 3Hauenus Koagpuyuenmos mparcgopmayuu Kt u KtH.

1.2.13 Crenens 3amuthl Kopiiyca [IMM ot Bo3aeiicTBus okpysxaromeit cpenst P54, knemmuon
konoaku - IP20 (COCT 14254).

1.2.14 Tlo GezomacHOCTH OT MmOpaxkeHus daeKTpuueckuM TokoM [TMM cooTBeTCTBYIOT
tpedoBanusaM 'OCT 12.2.091. Jlns nenu nutaHusi KaTeropust nepeHanpsHkeHus (Kareropus
MoHTaxa) II, crenens 3arpsi3nenus 1. [ BXOAHBIX IeNel HAPSDKCHHUS KaTeropust
nepeHanpsbkeHus (kareropus MoHTaxa) I, crenens 3arpssuenus 1 mo FOCT 12.2.091.1.

1.2.15 Tlo 3amure OT mopaxkeHus sekTpruueckuM TokoM [TMM oTHOCsATCS K Kiaccy 3amuThl 11
mo 'OCT 12.2.091.

1.2.16 Wzomsumst snekrpudeckux neneit [IMM oTHocuTenbHO Kopmyca M Mexay coboit
BBICP)KMBACT B TEYCHHE | MUH HCIBITATEILHOC HAMPSHKCHUE MPAKTUICCKU CHHYCOUIATBLHOM
dopmbl yactotorr 50 I'i, BenmnumHa KOTOpOro yka3ana B TaOmwuiie 5.

1.2.17 KrnemMHBIE 32)KHMBI, PEAHA3HAYCHHBIC IS TOJIKIIOUSHUS U3MEPHUTEIBHBIX IeTel C
OTIACHBIM HAMPSKEHUEM, 3aKPBIThI 3aAIIUTHBIMU KPBILIITKAMHU.

1.2.18 IIMM ycTOWYMBHI K JIEKTPOCTATHUECKUM pa3psaaM 3-TO UCIBITATEIILHOTO YPOBHS TI0
CTb M3K 61000-4-2.

Tab6muna 5
Knumarndeckne ycioBus
Temneparypa, Temneparypa, Temmepartypa,
(20£2) °C, (35+3) °C, (60+3) °C,
BJIAXKHOCTB 710 80 % | BiaxkHocTs (95+3) % | BaaxHOCTh 10 80 %
HanmenoBanue nenedn | Hcneira- | Compo- ConpoTusiicHre ConpoTuBiieHre
TEJIbHOE | THBIIE- W30JISIIHH, U30JISLINY,
Halps- | HUE U30- MOwm MOwm
KEHHUE, TISIIHY,
kB MOwm
Kopnyc — octasibHble 11€TIN 2,5 40 2,0 10
Llenb nuTaHKS — OCTAIb-
B — 2,5 40 2,0 10
Bxonnsie nermu (Ua, UDb,
Uc, N, la, Ib, Ic) - Beixox 2,5 40 2,0 10
RS-485
[TapannensHbIE BXOJHBIE
nenu (Ua, Ub, Uc, N) — 25 40 20 10
MOCIIEA0BATENbHBIE BXO/-
ubie nemnu (1a, 1b, Ic)
la-1Ib,Ic; Ib-Ic 1,4 40 2.0 10




1.2.19 TIMM ycTOHYMBHI K painOYaCTOTHOMY 3JIEKTPOMArHUTHOMY TOJIO 2-i CTENEHH XKeCT-
koctu o CTB I'OCT P 51317.4.3.

1.2.20 IIMM ycToiuuBHEl K MpoBajaM, KPaTKOBPEMEHHBIM MPEPbIBAHUAM M M3MEHEHUSM Ha-
MIPSKEHUS UCTIBITaTeIbHOTO YpoBHs 1iis kitacca 3 mo CTh MOK 61000-4-11.

1.2.21 IIMM cootBeTcTBYIOT TpeOoBaHusAM 1.2.6 uepe3 2 MUH I0OCJIe KPaTKOBPEMEHHBIX Iepe-
IPY30K B COOTBETCTBHH C TabiuIiei 6.

Tabauma 6
HanMeHoBa- KpatHocTs wis Yneio me- I[nHTeJIvaOCTL HNuTepBan mexay no-
e wereii erpvsox | KAKHOH Mepe- | ClIe/I0BATENbHBIMH I1e-
TOKAa | HANPSOKEHUS Perpy TPY3KH, C perpyskamu, c
[Tocnenosa- 2 - 10 10 10
TEJbHBIE (TOK) 7 - 2 15 60
10 - 5) 3 2,5
20 - 1 0,5 -
[Tapannens-
HbIe (Hampsi- 1 15 1 60 15
KEHHE)

1.2.22 TIMM ycToilunBbl K HAaHOCEKYHIHBIM HUMIYJIbCHBIM IOMEXaM 3-TO HCIBITATEIHLHOTO
ypoBusi o CTh MOK 61000-4-4.

1.2.23 TIMM ycToituuBbl K MUKPOCEKYHIHBIM HUMITYJILCHBIM MIOMEXaM OOJNBIION YHEPTHH 2-TO
ucnsltatenbHoro yposss no CTh MOK 61000-4-5.

1.2.24 TIMM ynoBieTBOPSIOT HOpMaM MOMEXOdIMUCCHH it 06opynoBanus kinacca A o CTh
I'OCT P 51522.

1.2.25 TITUM ycTOWYMBBI K BO3JCHCTBUIO CHHYCOUAATBHOM BHOparuu yactotoi ot 10 1o 55 I'n
¢ ammuuTy o cMererus 1o 0,15 mwm.

1.2.26 Konctpykuus [IMM obecrieunBaeT BO3MOXKHOCTb KpETJICHHsI Ha IIUTaX, MaHEeNIX U Ha
35-mmmmumeTpoByro DIN-peiiky.

1.2.27 MomHocTtb, notpednsiemas [IMM ot nienu BXOAHOTO curHana (MpU HOMUHAIBHBIX 3HAa-
YCHUSX BXOJIHBIX CHUTHAJIOB) HE MMPEBBIMIALT:
- 1A Kaskaoi nociienoBareabHoi nenu — 0,1 B-A.
- nnst mapauiensHbix neneit ET131 — ET134; ET231 — ET234; ET334 — ET334; ET431 — ET434: ot
¢a3er A —0,9 B-A; ot ga3er B—0,1 B-A; ot ¢pazer C - 0,9 B-A.
- g kaxaon napamtensHou nenu ET111 — ET114; ET211 — ET214; ET311 — ET314; ET411 —
ET414 - 0,05 B-A.
- g kaxaon napamiensHou nenu ET121 — ET124; ET221 — ET224; ET321 — ET324; ET421 —
ET424-0,2 B-A

1.2.28 MomrHocTth totpedissemas [TMM ot ucTouHuKa nuTanus He npeBbimaer 1,5 B-A.

1.2.29 Macca IIUM, ue Gomnee 0,7 kr.

1.2.30 T'abGaputHble pazmepsl U1, e 6omee 110x120x125 mm.

1.2.31 Cpennsas HapabOTKa Ha OTKa3, ¢ y4eTOM TexoOcayxuBanus, He MeHee 150000 u.

1.2.32 CpenHee BpeMsi BOCCTAHOBJICHHUS paOOTOCIIOCOOHOTO COCTOSIHUS HE TTpeBbIIaeT |1 gac.

1.2.33 Cpennuii cpok ciyx0b1 [IUM, He menee 15 ner.

1.2.34 TIMM nparoieHHBIX METAJLIOB HE COJICPIKHT.
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1.3 CocraB n3neaus
1.3.1 KommiektHocTh octaBku [TMM yka3zana B Tabmnuiie 7.

Tabmuna 7
O0Oo3HaueHue KomnunuectBo,
HaunmenoBanue 1 ycioBHOE 0003HaYEHUE
JOKYMEHTa IIT.

3TDIIA.499.017 [IpeobpaszoBarens H3MEPUTEIBHBIN 1
MHOTO(YHKIIMOHAIBHBIA ET

3TDIIA.499.017 TIC [IpeobpazoBarenu U3MepUTEIbHBIE MHOTO()YHKIIHO- 1
HasnbHble ET. Ilacnopr

3TDIIA.499.017 PD [IpeobpazoBarenu U3MepUTEIbHBIE MHOTO()YHKIIHO- 1%
HanpHble ET. PyKOBOACTBO IO 9KCIUTyaTanuu

MII.BT.196-2008 [IpeobpazoBarenu U3MepUTEIbHBIE MHOTO()YHKIIHO- 1%
HasbHble ET. Meroanka noBepku

STDJIA.804.003-02 YakoBKka KapTOHHAs 1

3T®JIA.499.017 I10 Komnakt-auck ¢ nporpamMubsiM obecnieueHueM (CI10) 1**

[Tpumeuvanus:

1) * nomyckaercs MoCTaBKa B AJIEKTPOHHOM BHUJIC Ha KOMITAKT-1ucke, BMecte ¢ CI10;
2) ** mpu MocTaBKe OJHOMY MOTpeOuTento Heckoiabkux [IMM nomyckaercst mpuiarath Mo OfHO-
My JUCKY Ha Ka)KJbple TP U3JEIIHs, WM KOJIMYECTBO MO COTJIACOBAHUIO C TOTPEOUTENEM.

1.4 YcrpoiicTBo u padora

1.4.1 'abGapuTHble U ycTaHOBOYHBIE pa3mepsl [IMIM npuBenens! B mpuiiokeHuu A.

1.4.2 KoncrpykrusHo [ITMIM cocTouT M3: OCHOBaHHS KOpITyca C PACIIOJIOKEHHBIMU Ha HEM KOH-
TaKTHBIMHU Y3JIaMH, KPBIIIKH KOPITyCa, ABYX KPBIMIEK KOHTAKTHBIX Y3JIOB U JBYX IEYaTHBIX IJIAT C
3JIEKTPOHHBIMU KOMITOHEHTAMHU.

[Ton nuIIeBO YaCTHIO KPHIIIKHA KOPITYCa PACIIONIOKEHBI TPH CBETOINO/1a MHANITUPYIOIINE HATIH-
YK€ MUTAIOLIETr0 HanpsKeHUs (KpacHblii) 1 paboTy nHTep(eHCHBIX MOTysIel (ABYXLIBETHBIE).

3a)XKUMHBIE KJIEMMBI KOHTaKTHBIX Y3JI0B OOECIIEUMBAIOT HA/ISKHBI KOHTAKT C TIOIBOISAIIAMU ME-
HBIMH WJTH AJTFOMUHUEBBIMHU TIPOBOIaMHU ceueHueM ot 0,28 MM (0=0,6 Mm) 10 7,07 Mm? (d=3 Mm).

KpBIIIKM KOHTaKTHBIX Y3JIOB 3alIWIIAIOT KJIEMMBI OT TIOMAQJaHUS Ha HHUX ITOCTOPOHHHX
NOPEeIMETOB W KacaHUs TOKONPOBOASAIIMX KOHTAaKTOB pykamu. Kpblllka Kopryca KpemnuTcs K
OCHOBAHHMIO MTPH MTOMOIIU IBYX BUHTOB, IITHIIBI KOTOPBIX IIIOMOUPYIOTCSI.

1.4.3 Dnextpuyeckas yacts [IUM (Pucynok 1) cocrout u3 ¢popmupoBaresneil BXOAHbIX CUTHa-
JIOB TOKOB U HanpsbkeHuit (P-1 — d-6), 37eKTPOHHOTO0 BBIYUCIUTEILHOTO MO (MUKPOKOHTPOJI-
nepa), 1Byx moaynei unrepdericoB (RS-485) u monyns nuranus (BIT).

Ua — b-1 —l_,
o
e L » RS-485 l—>
Ub ——— b-2 N 5
> o 4
l_
I
T
Uc ———— -3 3
g %’ N » RS-485 [«——
la — > o4 g = T

»
L

|
J

Bl

Pucynok 1 ®ynkuuonanbHas cxema ETxxx
11




1.4.4 Bce snektponnsie y3ibl [IMM pa3MenieHsl Ha IByX MEYAaTHBIX IIaTaX, KOTOPbIE KPEISTCS
K OCHOBAHMIO KOPITyca C IIOMOIIbIO BUHTOB.

Kaxnpiii u3 mectu dhopMupoBareseil BXOAHBIX CUTHAJIOB COCTOUT U3 PE3UCTUBHOTO ACIUTEINS
HaInpsDKeHUs (TOKa), JIEMEHTOB 3alIUThI OT MEPeHANPSDKEHUH, aHTUAIIACUHTOBOTO (PUIIBTpa U Olle-
PaIOHHOTO YCHJIUTEJNS, COTIacyromero uaMepsemyo uens ¢ AL

BbrictponeiictByromuii ALIT paspsaHocTbio 12 OUT HAXOAUTCS HA KPUCTAJUIE MUKPOKOHTPOJI-
Jepa U BhINOJHSET 64 mpeoOpa3zoBaHus MO KKIOMY U3 6-TH MU3MEPUTEIbHBIX KaHAIOB 3a MEPUOJT
BXOJIHOT'O CUTHaja (HOMUHAJIBHO 3a 20 MCeK).

B xauecTBe BBIUMCIUTEIBLHOTO siipa HCMoib3yeTcs 16-tm paspsaHsiii RISC-mporeccop ¢
POM3BOIUTENBHOCTRIO 16 MIIH. omepanuii B CeKyHIy. YMHOKEHHE 16-TH pa3psHBIX YUCelN BbI-
MOJIHSIETCS anmnapaTHo.

BerpoenHble yackl peaibHOTO BPEMEHH MCTIONIB3YIOTCS IS MTOJICPKKH CHCTEMbI €IMHOTO Bpe-
MEHU Ha OOBEKTE M PEan30BaHbl C HCIIOIb30BAaHHEM BBICOKOTOUHOTO KBaplIEBOI'O PE30HATOpa U
BCTPOCHHOTO B MUKPOKOHTpoJuiep 16-Tu paspsaHoro taiimepa-cueTyuka. /omosHUTET-HOTO MUTa-
HUS A1 uX QyHKIMOHUPOBAHUS HE TpeOyeTcs.

[IpenycmoTpena BO3MOXKHOCTB IIEpeXo0/ia Ha JieTHee BpeMs. [lepexos Ha eTHee BpeMs ocyliie-
CTBIIIETCS. aBTOMAaTHYECKHUM I1epeBooM cuerdrka 4acoB (¢ 02:00 gacos Ha 03:00 gaca) B mocies-
Hee BOCKpeceHbe MapTa. Bo3Bpar ¢ JieTHero BpeMeHH OCYIIECTBUTCS MIEPEBOJIOM CUSTYMKA 4acoB (C
03:00 gacoB Ha 02:00 gac) B rmocieaHee BOCKPECEHbE OKTAOPSI.

JlBa mHTEp(EHWCHBIX MOIYINS BBIIOJHSIOT 3JIEKTPUYECKOE COTJIACOBAHME MEXIY KaHAIaMH Iie-
penadn AaHHBIX Tpoleccopa W Gu3ndeckuMu JUHHAMU uHTepdeiicor RS-485. TanpBanuueckas
pa3Bsi3Ka U3MEPHUTEIBHBIX HEeNel 0T MHTePPEHCHBIX MOAYNEH o0ecredeHa CrennaTn3npOBaHHBIMA
MHUKpPOCXEMaMHU C MPoyHOoCThI0 m3omsuu 2500 B nepeMeHHOro TOKA.

Nupukaiuio paboTOCIOCOOHOCTH KaHAJIOB IMpUeMa/Tiepefayd JaHHBIX 00ECIeYMBAIOT JIBa
JIBYXI[BETHBIX CBETOAMO/A, IO OJHOMY Ha KaHal. Bo Bpems MoCTyIuieHHsl JaHHBIX B IPUEMHUK WH-
tepetica RS-485 cBeroanon roput 3eneHbIM BeTOM. Bo Bpemst mepeiaun oTBeTa OT MPUOOpa IIBET
CBEUCHHMSI CTAHOBUTCS KPACHBIM.

[TuTaHre MUKPOKOHTpOJUIEPA  MOAYJEH HHTEP(HEHCOB CYIIECTBISETCS OT 3-X OTJCIBHBIX BTO-
PUYHBIX 0OMOTOK MUTAIOIIETO TpaHCchopMaTopa.

1.4.5 BIIO obGecneunBaeT CYUTHIBAHHE MTHOBEHHBIX 3HAYEHUH CUTHAJIOB NEPEMEHHBIX HaIpsi-
xeHuil u TokoB ¢ AIIIL, ¢azoByr0 KOPPEKIUIO 3TUX CUTHAJIOB, BHIYMCIEHUE 3HAUEHUN TTapaMeTpoB
u3MepseMoil 3-x (a3HOM ceTH NMepeMEeHHOTo TOKa W MPEJCTAaBICHHE UX B Pa3IUYHBIX (hopMmaTax .
ITonHbIN UK N3MEPEHUN CHHXPOHU3UPOBAH C MEPUOOM MU3MEPSEMOI0 CUTHAIA.

JIMCKpETHOCTh NpeoOpa3oBaHUs 3aBHCUT OT MEPUOJIa U3MEPSEMBIX CUTHAJIOB M HOMMHAIBHO
cocraBusier 312,5 Mkc mo kaxnaomy kaHany (64 mpeoOpa3oBaHHs 3a NEPUOA), YTO IO3BOJSIET C
JIOCTAaTOYHOM CTENEeHbI0 TOYHOCTH (PUKCUPOBATh X 13-10 rapMOHUKY.

Paccuntannble BIXO/AHBIE JaHHbIE Kaxkable 80 Mcek 0OHOBIsOTCA B Oy(hepHOM MaccuBe mamsi-
TH TIpolleccopa © MOTYT OBITh CYUTAHbI B TPOU3BOJBHBIA MOMEHT BpPEMEHH JIByMs
UHTEIUICKTYaJIbHBIMH ~ YCTPOWCTBaMH  BepXHEero ypoBHs (koHTpoiuiep, [I9BM) mno aBym
10CJIEeI0BAaTENbHBIM HHTep(eiicaM OIHOBPEMEHHO.

BITO mognepsxuBaeT 0OMeH TaHHBIME B COOTBETCTBUU ¢ mpotokonamu Modbus (RTU, ASCII) u
M3K 60870-5-101. Kaxnomy unTepdeiicy MoxeT ObITh Ha3HAYE€H MHIAMBUIYAJILHBIN MPOTOKOI 00-
MEHa, TapaMeTphl Iepeiayun, aipec CYUThIBaeMbIX 00beKTOB HHPopManuu (cM. [Ipunoxenue I).

OnnoBpemeHHast pabota uHTepdeiicos mo nporokory MOK 60870-5-101 e npegycmoTpeHa.

1.4.6 OcoGennoctu paboTbl HHTEP(HEHCOB epeaayn TaHHbBIX.

Hacrpoiika nnrepgeiicoB npy BbIlycKe U3 IPOU3BOACTBA NIPUBeIeHA B Taduue 8

CerteBoii agpec COBMAJaeT ¢ AByMsI MOCIEIHUMU U(pamMu CEpUITHOro HOMepa Mo CUCTeME HY-
Mepanuy NpeanpusTHI-U3TOTOBUTENSI KpOME Ciydasi, KOTAa ABE MOoCIeIHIE HU(PPbl HOMEPA PaBHBI
Hymo. Hanpumep, cepuitnomy Homepy 10xxx00 coorBercTByer cereBoil ampec 100, HOMEpy
10xxx05 cooTBeTCTBYET ceTeBOM aapec 5, a Homepy 10xxx38 — cereBoii aapec 38.
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Tabmuua 8

No \ HaunmenoBanue napamerpa \ Hactpoiika \ ITpumeyanue
Wurepdetic-1 u Matepdeiic-2

1 CkopocTb 0OMeHa 9600 6ox out/cex

2 dopmar Oaiita 8N1 (8N2 mo 1.06.13r) OJIMH CTOI OUT
3 [Tapurer OTCYTCTBYET

4 | TIporokoa oOMeHa Modbus RTU

Hutepdetic-2 numeeT crenyronue GyHKIMOHATLHBIE OCOOCHHOCTH .

- TIpU TI0J1aue NMUTaHUs Ha puoop, B TeueHue 10 cexyHn kKoHpUrypamnus uHTepdeiica CoOTBETCTBY-
eT Tabiuue 8 He3aBUCHMO OT HAacTpPOEK I0JIb30BaTels. DTO AAaeT BO3MOXKHOCTH ¢ nomouibio CIIO
00HaApPY>KUTh U BOCCTAHOBUTH YTPadeHHbIC TapaMeTphl HacTpoliku uHTepdeiicos [TNM,;

- IMeeT CHelHaIbHbIN peKUM paboThl 7Sl OCYIIECTBICHUS METPOJIOIMUECKON TOBEPKHU MPpUOOpa.

1.4.7 JocrynHble i CUMTBHIBAHUSA U3MEPEHHBIE 3HAUEHUS INPEACTABISAIOTCA B BUAE 3-X
TPYIII apaMeTpoB (00BEKTOB HH(MOPMAITUH):

I'pynna 0 — nonnsle (oOmume) naHHble. [lapameTpsl AOCTYNHBI HE3aBUCUMO OT HACTPOUKH
[TNUM. Ux xonudecTBO onpeaesnsercs Moaudukaieid mpeoopa3oBarers;

I'pynna 1 — mapameTpbl, BEIOUpaeMble U3 MOJHBIX JTaHHBIX IPU KOHOUTYPUPOBAHUU MPHOOpA.
[TocnenoBarenbHOCTD NIEpEJaUn IapaMETPOB B KaHAJI U UX KOJIMYECTBO IIPOU3BOJIBHBI,

I'pynna 2 — nmapaMeTpbl, BEIOUpaeMble U3 MOJIHBIX JTAHHBIX IPU KOHOUTYPUPOBAHUU MPHOOpA.
[TocnenoBarenbHOCTD EPEJAYX TAPAMETPOB B KAHAJI U UX KOJIMYECTBO POU3BOJIBHBI.

Kaxnas rpynna nmapamMeTpoB MOKET CUMTBIBATbCS HE3aBUCHUMO IO JBYM HHTepdeilicaM ogHO-
BPEMEHHO JBYMS BEIYILIUMHU YCTPOUCTBAMHU (JOIYCKAIOTCS pa3Hble IPOTOKOJIBI 0OMEHa).

Kaxnpiii 00bexT uHpopmManuu (OJUHOYHBIA MapaMeTp WIM Ipylia HapaMeTpoB) UMEET CBOM
YHUKaJIbHBIN ajjpec. Aapeca 00beKTOB MH(POPMALIMU NIEPEHACTPAUBAIOTCS C TOMOILIBIO IPOTPAMMBI
KOH(HUTypamuu Ui KaXJoro uHTepdeiica OTAeIbHO, U MOTYT CMEIAThes B mpenenax 16-tu pas-
PSAHOTO aAPECHOTO MPOCTpaHcTBa OT -32768 no +32767.

['pynna-1 MoxeT ncnosib30BaThes IS Nepeiaud cOPMUPOBAHHBIX B HEHM JaHHBIX Ha BHEILIHEE
UH/IMKaTOPHOE YCTPOMCTBO uepe3 OJIMH U3 UHTEP(ECOoB.

['pynmna-2 MoXXeT uCnob30BaThCs AJIsl PErUCTPAllUU €IMHOBPEMEHHBIX cpe3oB 3HaueHuit TU B
3a/laHHblE MOMEHTBI BPEMEHH OTHOCUTENIBHO Hayala Jyaca.

I&’ Baumanue!

H3roroBurtenb pexkoMeHAyeT B KadecTBe OCHOBHBIX HH(OPMALMOHHBIX O0BEKTOB /IJs
CYUTBHIBAHUA Hcnoab3oBaTh I'pynmy-1 u I'pynmy-2.

B coBOKYNHOCTH ¢ mepecTpaMBaeMbIM HAYaJIbHbIM aJpecoM, NMPOM3BOJBLHBIM Ha0opoM
MapaMeTpoB U NPOU3BOJILHOM MOC/Ie10BATEJIbHOCTBIO HX NepeJlaYyd B KaHAJ 3TH HH(popmanu-
OHHBbIE 00BEKTHI MOKHO PACCMATPUBATH KAK YHUBEPCaJIbHbIE.

I'pynmy-1 pekomenayercs UCnoJb30BaTh A1 GOPMHPOBAHNS OTPAHUYCHHOT0 MJIH TOJIHO-
ro Habopa u3MepsieMbIX NAPAMETPOB, U CYUTHIBAHMS UX € IPOU3BOJBHOI0 I'PYNIIOBOIO ajgpeca
B IIPOM3BOJILHOM 10CJIe10BATEIbHOCTH.

I'pynny-2 pexkoMeHayeTcsi HCIOJb30BATH AJIsi (POPMHPOBAHUS €AUHOBPEMEHHBIX CpPE30B
OrPaHUYECHHOI0 WJIHN MOJHOr0 HAa0opa u3MepsieMbIX apaMeTPOB, H CYMTHIBAHUS HUX C NPOM3-
BOJILHOI'0 TPYNIIOBOI0 aJpeca B IPOM3BOJIbHOM MOCIEA0BATEJIbHOCTH.

1.4.8 B kxoMmmiekT mocTaBKM MpeoOpa3oBaTeNiel BXOIUT CEPBHCHOE TMPOTPAMMHOE
obecrieuenne «EMasterNet», koropoe ¢ynkmonupyer mnox ympaaennem OC  Windows
XP/2000/NT, Windows-7 u obecrnieurBaeT (cM. nipuiiokenue B):

- ¢opmupoBaHue pabouero MpOCTPAaHCTBA M3 OJHOW MM Heckonbkux rpynn [TMM, moakito-
YEHHBIX K JIOKalIbHOUM nHpopmarmonHo cetu yepe3 COM-mopt I1K;

- aBToMarndeckoe pacno3HaBanue [IMM B ceTu u CUMTHIBAHME C HUX HACTPOCUHBIX MApAMET-
POB;

- aBTOMAaTHU4YECKOe pacrno3HaBanue ogHoro [IMM, noakiiro4eHHOro K 1mociae0BaTelIbHOMY IOp-
Ty KOMIIBIOTEPA WUJTU JIOKATbHOW WH()OPMAITMOHHOM CETH;
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- U3MEHEeHHEe KOH(UTypaoHHbIX apameTpoB [1MM mopa HyXIbl OIB30BATENST OTACIBHO HUIIH
B COCTaBE CETH,

- TIepenporpaMMupoBaHre BCTpoeHHO! nporpammsl [ITMM B yacT 0OHOBJIEHUSI BEPCUU TTPOTO-
KOJIOB OOMEHa;

- MHUIUATU3AIHI0 CPEICTB MOICPKKH CIY)KObl €IMHOTO BPEMEHH BO BCEX MOJIKIIOUYEHHBIX
[TNM pabouero mpocTpaHCTBa,;

- TIEPUOJMUECKUI ONPOC U3MEPSEeMBbIX MmapameTpoB BeiOpanHoro [ITMM u nmpencraBieHue mnoiy-
YEHHBIX 3Ha4YeHUI B (popMaTax oInpeesIeHHbIX HaCTPOUKaMHU;

- COXpaHeHue KOH(UTYPALMOHHBIX TapaMeTpoB mporpammsl U I[1MMIM 1 ux BOCCTaHOBIICHHE MPH
OUYEepEeHOM ceaHce padoThl,

- coxpaHeHwue Jor-gaiina nmpouenyp oomena uepes COM-mioprT.

1.5 MapkupoBka 1 nJioMOupoBaHHue
1.5.1 Conepsxanue MapKUpPOBKH, MECTO U CIIOCOO HAHECEHHUS COOTBETCTBYIOT KOHCTPYKTOPCKOM
JIOKYMEHTALUU.
Mapxkuposka [TUM conepxut:
- Haumenosanue 1M u ero o6o3nayenue;
- HOMUHAJIbHbBIE 3HaYEHUS1 BXOHBIX CUTHAJIOB,;
- CHMBOJI ABOMHOM HU30JISIIUH;
- TOJ1 U3TOTOBJICHUS U NOPAJIKOBBIA HOMEP MO CUCTEME HYMEPALIMH PEANPUATUSI-U3TOTOBUTES,
- CXeMY MOJIKJIIOUYEHHS (C 0003HAYCHUEM TOJIIPHOCTH 32KUMOB);
- 3nak ['ocynapcrBennoro peecrpa Pb;
- TOBapHbBIN 3HAK MPEANPUATHA-U3TOTOBUTEIIS;
- Haanuck: «Cnenano B benapycuy.
Mapxuposka [IM, nocraBisieMbIX Ha 3KCIIOPT, COOTBETCTBYET TPEOOBAHUSIM 3aKa3za-Hapsaa.
1.5.2 Ilpu Beinycke ITMM ¢ mpou3BoACTBa HAa OJWMH M3 BUHTOB, KPEISIIUX KPBIIMIKY K OCHOBa-
HUIO, HAHOCUTCSA OTTUCK ITOBEPUTEIBHOIO KJEHMa, a Ha JIPYrol - OTTUCK KieiMa IpeaNpusiThs-
M3TOTOBUTENS.

1.6 YnakoBka

1.6.1 TIpeoOpa3oBaresb MOCTABISETCS B TPAHCIIOPTHOM Tape, B KOTOPYIO BKIJIAIBIBAETCS YIIAKO-
BOYHBIH JIUCT.

1.6.2 B kadecTBe TpaHCIIOPTHOHN Tapbl CIEAYET MPUMEHSTH nomareie suuky tumos 11-1, 11-2,
I11-1 mo TOCT 2991, ¢danepubie smuku tunos ll-1, V1 mo I'OCT 5959.

1.6.3 TpeboBanus k tape u ynakoke [IMM, npeaHa3sHaueHHBIX AJIsl 3KCIOPTA, COOTBETCTBYIOT
CTBb 993 u ueprekam NpeaIpUATHA-U3TOTOBUTEIS.

2 UcnoJib30BaHKE MO HA3SHAYECHHUIO

2.1 IToaroroBKa M3AeJIHUA K HCI0JIL30BAHUIO

2.1.1 Ilepen ycranoskoit [IMM Ha 006bekTe HEOOXOIUMO:
- Ipu HeobxoauMocTH ckoHpurypuposats [IMM, ncnons3ys nporpammy EMasterNet (ITpunoxe-
uue B). [Noaxmouenue [TUM k II3BM ocymiecTBisieTcs: ¢ MOMOIIBIO Tpeodpa3oBatenield HHTep-
¢eiicoB RS-232/RS-485 nnu USB/RS-485 (B KOMILIEKT MMOCTaBKH HE BXOJISAT);
- 00€CTOYUTH AIEKTPUIECKHUE Tenu, moakmodaembie K [IIM: curHaibHbIC U TUTAHNUS;
- pasMmerutrb Mecto KpervieHuss I[IMM B COOTBETCTBUM C YCTaHOBOUHBIMH pa3MeEpami,
MIPUBEJICHHBIMU B TIPIIOKEHUU A.
- IPOBEPUTH DJIEKTPUUYECKOE CONPOTUBIEHUE H3O0MSALUUN MOJKIIOYAEMBIX LIENEH, IPOBEPUTH
COOTBETCTBUE MTAPAMETPOB U3MEPSIEMBIX 1IETIe BXOAHbIM mapameTpam [T1M.

2.1.2 YcranoButs 1M Ha pabodee MECTO M 3aKPENUTh C MOMOIIBIO IBYX BHHTOB WJIH C TO-
Motbio pukcatopa Ha DIN-peiiky.
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2.1.3 CHATH KPBIIIKA KOHTAKTHBIX Y3JIOB M BBIIOJIHUTH BHEITHUE COCIUHEHUS B COOTBETCTBHUH
co cxemamu noakiroueHuit (Ipunokenust A, B). Ycuaue 3aTsbKKd BUHTOB KIIEMMHBIX KOJIOJOK MTPH
duKcanuy MOIKII0YaeMOro MPOBOA He JOHKHO MpeBbimath 3,0 H-M.

2.1.4 Tlocne okoHYaHUs MOHTaka repe BkiIoueHueM [IMM HeoO6X0oauMO yCTaHOBUTH KPBILIKU
KOHTAKTHBIX y3JIOB Ha MECTO.

@ Baumanue!

KoHTakTHBIe y3JIbI M 3JIeKTPUYECKHEe LeNU, MOAKJIIYEeHHbIe K HUM, He JO0/LKHbI ObITh
AOCTYNHBIMHM VISl CJIYYAHHOT0 MPUKOCHOBEHMS.

Jomyckaercs ynajennoe koHpurypupoanue IIMM mocJie ero yctaHoBKu Ha padouee Me-
CTO U MOJAKJIIOYEHUSI.

2.2 UcnoJan30BaHue U3eIns

2.2.1 Bce paboThl 0 MOHTaXy M JSKCIUTyaTallud JOHKHBI MPOU3BOAMUTHECS C COONIOJCHUEM
JNEHCTBYIOIMX TPaBUJI, OOCCIICUMBAIONINX Oe30macHOe OOCTYKMBAaHUE M OKCIUTyaTallHio
3JIEKTPOYCTaHOBOK.

2.2.2 Tlepconan, nomymieHHsbli k padore ¢ [TMM, nomxken:

1) 3nate [IUM B 06beme HacTosmero PO;

2) 3HaTh W CTPOrO BBIMOJHATH MEPbl OE30MACHOCTH NpHU PabOTE € DICKTPUYCCKUMHU
ycraHoBkamu HamnpspkenueM a0 1000 B. Mmets rpymiy no anekrpo0e3onacHocTy He Hike [V.

2.2.3 3anpemaercs:

1) sxcrutyatupoBath 1M B ycinoBuUsX, OTIIMYAIONIMXCS OT YKa3aHHBIX B pazzene 1;

2) POM3BOIUTH BHEIIHNE IPUCOSTUHCHNS, HE CHSB HAIIPSHKCHUS C TTOIKIIIOYAEMBIX TIPOBOJIOB,;

3) BckpoiBath [11M, ormoMOMpoBaHHBIN KISHMOM MIPEANPUITHI-U3TOTOBUTEIIS.

2.2.4 Onacublit pakTop — Hanpspkenue nutanust 230 B mepeMeHHOro ToKa M BXOIHOW CHUTHAJL.

3 Texuuueckoe 00CIy:>KMBAHHE

3.1 DkcrutyataliioHHBIN Ha30p 3a padoToit [IMMM npousBoauTCs TUIIaMH, 32 KOTOPBIMH 3aKpe-
MJICHO JTaHHOE 000PY0BaHUE.
Kopmyc ITNM nnom6upyeTcst 1 He JOIDKEH BCKPBIBAThCS B POIIECCE SKCILTyaTaluH.

3.2 IInanoBo-npenynpenutenbHsiii ocmotp (ITT1O) mpousBoanuTs ouH pa3 B Tpu Mecsua. Jlo-
nyckaercs npousBoauts 1110 oaun pas B rox.

ITopsanox nposenenus [1110:

1) cHaTh Bce HanpsikeHus U Toku ¢ [TUM;

2) nmpoectu HapyxHbII ocMoTp 1I1M, ynanuTs BeTOLIBIO C KOpITyca MbLIb, TPSA3b U BIAry;

3) CHATH KPBIIIKU KOHTAKTHBIX Y3JI0B;

4) ynaiauTh MbUIb, TPSI3b C KOHTAKTHBIX Y3JI0B, YOSIUTHCS B OTCYTCTBUM MEXaHHUYECKHUX MOBpE-
KJCHUH, IPOBEPUTH COCTOSHUE KPETUICHHSI MOABOAAIINX ITPOBOJIOB;

5) mocTaBUTh HA MECTO KPBIIIKK KOHTAKTHBIX Y3JIOB;

6) moJ1aTh HaNpsKEHUE MUTAHUS U BXOJAHBIE CUTHAIBI.

3.3 IlnanoBbie peBu3uu U peMoHT [IMM pekoMeHayeTcs MpOW3BOAMTH OAWH pa3 B 3 roxa. B
[IporpamMmy ILUIAaHOBOM PEBU3HMM BXOIAT BCE IIYHKTHI INIAHOBO-IIPEAYIIPEAUTEIILHOIO OCMOTPA, KpOME
TOTO, MPOU3BOJUTCS MTPOBEPKA CONPOTUBIICHUS U30JISILIUH, ONPEIETIEHUE OCHOBHOM MOTPEIIHOCTH, B
COOTBETCTBUU C METOJUKOU IOBEPKHU.

3.4 Tlo Bompocy pemonTta [IMM crnenyer oOpamarbes Ha MpeanpUsTHE-U3TOTOBUTENb 110 ajpe-

cy:
00 «Iuepronpudop» yia. Hanaesa, 32, 210033, r. Buredck Pecnybsiuka bBesapycs
Tea./parc (0212) 55-01-24
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4 XpaHeHHe U TPAHCTIOPTHUPOBAHUE

4.1 Xpanenne IIUM

4.1.1 Xpanenue IIMM Ha ckiagax MpOU3BOAUTCA HA CTEIUIa)KaX B YIMAKOBKE MPEINPUSTHS-
M3TOTOBUTEIS IIPU TEMIIEpaType OKpyxkatomiero Bo3ayxa oT 1 10 40 °C u 0THOCUTENBHOM BIIAXKHO-
cTH Bo3ayxa He 6osee 80 % npu temneparype 25 °C. B xpanumnuiie He T0JKHO ObITh IIBLIH, a TaK-
K€ Ta30B U MapOB, BHI3BIBAIOLINX KOPPO3UIO METAJIIOB.

4.2 Tpaucnopruposanue [IUM

4.2.1 IIpeoOpa3oBarenu B TPAHCIIOPTHON Tape MOT'YT TPaHCIIOPTUPOBATHCS B 3aKPBITHIX
TPAHCIIOPTHBIX CpelICTBax Jt00oro Buaa. [lpu TpaHCcopTHPOBaHUU CaMOJIETOM ITpeoOpa3oBaTenn
JIOJIKHBI OBITH Pa3MEILEHb] B OTAININBAEMOM I€pMETU3UPOBAHHOM OTCEKE.

4.2.2 TpaHCIOPTUPOBAHUE JAOJIKHO MTPOBOJUTHCS B YCIOBUSIX:

- TEeMIIepaTypa OKPYKArOMIET0 BO3AYXaA, °C ...oovviiiiiiiiieniannn, ot munyc 40 1o 55;
- OTHOCHUTEJIbHAS BIAXXHOCTh BO3/1yXa npu temmeparype 35°C ....... 95%;

- atrMocdepHoe aaBieHue, KI[1a (MM PT.CT.).......ccoovviiiiiiinininn.n. 84-106 (630-800);
- IMKOBBIE YAapHBIE YCKOPEHUS HE 005ee, M/C2 .....ocevuiiianennn, 98.

5 Yrunamzauus

5.1 Tlocne oxonuaHusi cpoka ciayx0bl [IIM HampaBisitoT Ha yTHIM3ALUI0 B COOTBETCTBHU C
MpaBUJIaMU YTUJIM3AIUU OOIIETIPOMBIIIIIEHHBIX OTXO/I0B.

5.2 TIMM He conep>KUT OIMACHBIX ISl 3I0POBbsI JIFOJICH U OKPYXKAIOIIEH Cpeabl MaTEpPHANIOB.
[Tpu yTunu3anuu TPUHATHS CHICIUAIBHBIX MEp M0 KOJOTUYECKON O€30MacHOCTH HE TpeOyeTcs.
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IIpunoxenue A
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RS-485-1
= A

I J__
B
RS-485-2
L .Iﬂt
I J___

—*B

0 1
la 11 o
© 2 12 o
£ 3 l_ o
Ib 13
o 4| W
0 5
? Ic 14 0
. o 6 15 o
9 = o 7 16 O
%”L Ua
0 8
Ub
19 o=
U
_%l ”E.— -- ——f 190 20 o=
I N
1
d

Pucynok b.5 Cxema 3-X IpoBOJHOIO BKIIIOUEHHUS C IBYMSI
(7151 CUMMETPUYHOMN Harpy3Ku)

UTT wu nsyms UTH

RS-485-1

— A
- » B

RS-485-2
-  » A
I
——— B

o 1
g la , § 11 o
O
o 3 5 12 o—
b = | 1307
0 4 L
o 5
Ic 14 o
0 6 15 0
; — 7 16 o7
E_ Ua
o 8
Ub
Uc 19 o~
I a i
i==F - 10 200
I N
|
i

Pucynok b.6 Cxema 3-x mpoBogHoro BKiroueHus ¢ nsyms MTH

20



IIponomxenue npunoxenus b
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[Ipunoxenue B

OnucaHue nporpammbl EMasterNet
(rev 1.1)

1 BBopgHas yacTb

Mporpamma «EMactepNet» npegHasHayeHa Ons KOHPUrypMpoOBaHUS U3MepPUTENbHbIX MHOMO-
dyHKUMOHanNbHbIX NpeobpasoBatenen cepum ETxxx (aanee NMNMNM) B coctaBe nokanbHOW MHGOP-
MaLMOHHOM CETU N CYUTBIBAHUS C HUX TEKYLLMX 3HAYEHUA U3MEPEHHbIX MapaMeTpoB C Lerbio npo-
Bepkn pabotocnocobHoctn MNMAM.

OHa nerko uHcTannupyeTcsa 1 3anyckaTbcs ¢ nboro ctaHgapTHoro Hocutens MK noag ynpas-
neHnem OC Windows XP, Windows 7. PeCcypcOeMKOCTb nporpaMmmbl He NpeBbIaeT BO3MOXHO-
cTten cpenHero oducHoro K.

O6meH gaHHbIMK ¢ noguYnHeHHbIMK [TMM ocyiecTBnATbLCS Yepes nokanbHbin COM-nopT MK no
npotokonam Modbus n M3K 60870-5-101.

dusnyeckas peanusaumsa MHGHOPMALNOHHON NOKanbHOM WWHbI — cTaHaapT RS-485, peanuaye-
MbII , KaK MpaBuIio, ¢ NOMOLLbIO NpeobpasoBatenst nHTtepdgencoB RS232-RS485 nnm USB-RS485.

Mporpamma npaBuibHO OYHKUMOHUPYET KakK C OOHMM, TakK U ¢ MHoxecTBoM MM (go 100 wr.),
NOOKIHYEHHbBIM K MarmcTpanm ceTu.

«EMactepNet» moxeT obecneunBatb pyHKUUN MeTponorudeckoro koHTpons MM npu npose-
AEHUM 04epeHON NOBEPKM B pErnMOHarbHbIX METPONOrMYEeCcKMxX cnyxobax.

Mporpamma cBo6GOAHO pacnpocTpaHaemas, U1 MOXeT NpPeaoCcTaBnsaATbLCA nonb3oBaTtento Ha CD-
HocuTene B komnnekTe noctaeku MNMNNM unu yepes web-cant nsrotosutens.

MoxxHo BblOeNnUTL TP OCHOBHbIX peXunmMa pa6OTbI nporpamMmmbl:

— [lMowuck n ngeHtndpmkaumnsa NAM B nokanbHon ceTu;
— KoHdurypupoaHune npeobpasopartenen;
— KoHTponb nsmepsiemMbix napaMmeTpoB U yHKLUMIA 0BMeHa.

CooTBEeTCTBEHHO, (PYHKLIMN NPpOrpaMmMbl MOXHO pas3genuTb Ha 3 YacTu:
1.1 Mounck n ngeHtndmkauma NMUM B nokanbHom cetun

- KOHUrypauma nokansHoro COM-noprta lNK;

- (bopmuposaHmne anroputmoB noucka MNMAM;

- nouck n ngeHtndpumkauymsa NAM B coctaee nokasnbHOW ceTy;

- bopmmpoBaHMe obpasa nokanbHOM MHPOPMALIMOHHON ceTu (4epeBo Nnanok);

- CYMTbIBaHWE HacTpoeYyHbix napameTpos ¢ [MNM;

- COXpaHeHne napameTpoB noucka u HacTtpoek Bcex NMVM ¢ BO3MOXHOCTBIO MX BOCCTaHOBME-
HUS U pa3MHOXeHUs 13 danna.

1.2 KoHdpurypupoBaHue npeobpasoBarenen

Cnepyrowme npoueaypbl NO3BONSIOT KOHGUrypuposaTb oanH unu rpynny MM noa tpebosa-
HUSA NOKanbHOW CUCTEMbI TEXHONOrMYECKOro KOHTpond. poueaypbl NepBon rpynnbl UCNONb3YIOT
KOMaHabl (PyHKUMM) LUMPOKOBELLATENBHON 3anncn ogHOBPEMEHHO BO Bce npubopsl. Mpouenypsl
BTOPOW rpynmnbl UCNONb3YIT nHAnBMAYyansHble agpeca MM ¢ noaTeepXaeHneM BbINONHEHUS.

m [Ipouedypbi 2pynnoeol KOHuU2ypayuu napamempos:

- nameHeHue agpecos [N B cocTaBe nokanbHOW ceTu B guanasoHe 1...254;

- yCTaHOBKa eAnHON CKOpPOCTN obmeHa 1 oopmaTa nepegadn AaHHbIX;

- yCTaHOBKa eANHOro NpoTokona obmMeHa 1 ero HacTpovika;

- yCTaHOBKa eANHOro CMeLeHnsa aapecoB MHPOPMaLMOHHbIX 06 bEKTOB;

- HacTpoKKa NnapamMeTpoB CNy>XObl BpEMEHU;

- HacTpoKKa (PyHKUUN eJMHOBPEMEHHOIO cpesa rpynmbl NnapaMmeTpos;

- COXpaHeHne napameTpoB rpynnoBON HACTPONKKN B harnax KoHdurypaumm.
m [Tpoyedypbl uHOUBUOyarnbHOU KOHGbu2ypayuu napamempos:
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- BbIbOp Tmna namepsiemon cetu (3-x, 4-x NpoBoagHas);

- ycTaHoBKa KoadhduumneHToB TpaHcdopmaumm KTH n K1T;

- MHAMBUAYanbHas HaCTPONKa napameTpoB U3MEPUTENbHbIX KaHaroB;

- HacTpoKKa napamMeTpoB rPynnoBbIX UH(POPMALMOHHBIX OO BEKTOB;

- 0OMNONHUTENBHOE KOHUrypnpoBaHue npoTMBOMNOSIOXHOIO nHTepdenca MNMAM;

- AONONHUTENbHAaA HAMBMAYANbHAA HACTpOKiKa NPOTOKONIOB 0OMEHa;

- nepenporpammupoBanue NMM (o6HoBneHne Bepcrm NPOTOKONOB 0OMeHa);

- hopmuposaHme n 3anuck B NMNM coobLieHuns nonb3oBartens (64 cuvsona);

- COXpaHeHue napameTpoB MHAMBMOYASTbHOW HACTPOKMKK B doannax KoHurypauuu.

1.3  KoHTponb usmepsieMbix napamMeTpoB U (pyHKLUIN oOMeHa

MNporpamma obecneuynBaeT cuYUTbIBaHWE 3HaAYeHU TeneuamepeHun (8o 31-ro 3HayveHusa TU),
KOTOpble NpeacTaBnsAlTCa B BuAe 3-x rpynn napameTpoB (06BbeKToB MHopmMaumn):

Mpynna 0 — nonHble (06wwe) aaHHble. KonvyecTBO napaMeTpoB B rpynne onpeaensercs Mo-
andurkaunen npeobpasoBatens. B kauyecTBe cepBuca MOXHO MCMOMb30BaTh pexXum «3amelleHne
3HayeHun TWU» (nogMeHa n3mepeHHbIX 3HaYeHun T KOHCTaHTaMu M3 HacTPoeYHbIX Tabnuy). 3ToT
pexum pabotel MM ncnonbdyetca npu npoeaeHMn paboT No TECTUPOBAHUIO M OTNaaKe npoLe-
Ayp MHopmMaunoHHoro obmeHa;

Mpynna-1 v Npynna-2 — napameTpbl, BbiOMpaeMble M3 NosHbIX AaHHbIX (Mpynnbi-0) npu KoH-
durypmpoBaHum npubopa. MocnegoBaTenbHOCTL NpMemMa napameTpoB (onpeaenseTcs nocneno-
BaTENbHOCTBLIO UX Nepeaayn B KaHamn) 1 X KONMYecTBO NPOU3BOSIbHbI.

lMporpamma No3BOMSIET CYMTbIBATb AaHHbIE Tenem3amepeHuii ¢ BbibpaHHoro MMM, B 3aBncumo-
CTM OT UCNONb3yeMbIX MPOTOKONOB 06MEeHa 1 UX HacTpoek, B cneayoLlwmx dopmaTax:

- AByx6anTHblEe 3HAYEeHUs1 B OTHOCUTENBbHOM LieNoYMCeHHOM hopmaTe;

- AByx6anTHble HOPManNU30BaHHbIE 3HAYEHUS;

- OByx6anTHble MaclTabupoBaHHbIE 3HAaYEHNS C (PUKCMPOBAHHOWN 3aMNsATON;

- yeTblpexbanTHble MacTabupoBaHHbIE 3HAYEHNS C NIIaBaloLLEN 3anATOMN.

Mpu ncnonb3oBaHMKU NpoTokona oomeHa Modbus nporpamma obecne4ynBaert:

- CUYNTbIBAHUE TEKYLLMX NapamMeTpoB OpraHn3oBaHHbIX B pynny-0 B OTHOCUTENBHOM Lieniovnc-
neHHoMm dhopmare;

- CYUMTbIBaHWE TeKyLiMX napamMeTpoB OpraHuM3oBaHHbIX B [pynny-1 n 'pynny-2 B oTHOCUTEMb-
HOM LIENTOYUCIIEHHOM dhopMaTte 1 B hopMaTte veTbipexbanTHbIX MacluTabnpoBaHHbIX 3HAYEHUN C
nnasatoLLeNn 3anaTon;

- CMeLLeHe aapecoB 0OBbEKTOB CUMTbIBAHMS B AManasoHe oT -32768 oo +32767;

- PEXMM METPOSIOMMYECKOro KOHTPOMS, NPy KOTOPOM CUYUTbIBaHWE TeKyLMx napameTpos [pyn-
nbl-0 gononHaeTca nepeBogoM nHTepdenca-2 B pexxmm BbiBoAa TakTOBOrO curHana 4yacoB pearb-
HOrO BPEMEHW.

Mpu ncnonb3soBaHuu npotokona MK 60870-5-101 nporpamma o6ecneumBaerT:

- KOH(pUrypmpoBaHue npouenyp obMeHa ¢ Luenbio MUHUMu3aumm Bpemenn onpoca MMM B co-
crtaBe MHGHOPMaLNOHHOW ceTu.

- cOOp AaHHbIX NpY MOMOLLM OMpoca Ha KaHanbHOM YPOBHE, MyTEM 3anpoca LaHHbIX KIaccoB
1(2).

- MPUEeM Kak TpaauUMOHHbIX (B paMkax cTaHgapTta), Tak U HOBbIX TunoB ASDU C NOBbILEHHOM
CKOPOCTbIO N yBENUYEHHBIM 06 BEMOM:

CranpapTtHble ASDU: 9, 10, 11, 12, 13, 14, 21, 34, 35, 36;

HectanpapTHblie ASDU: 143, 144, 145.

- CMeLLeHne aapecoB 0ObEKTOB CUMTbIBAHMS B gManasoHe oT -32768 go +32767.

- cuYUTbIBaHME U OTODOpaXkeHue TeKyLMX napaMeTpoB OpPraHM3oBaHHbIX B MHOPMAUMNOHHbIE
6noku rpynn 0,1 n 2.

BpemeHHOM nHTepBan mexay 3anpocamu 3agaeTcd B HaCTpomKax nporpamMmmel.
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2 OnucaHue nporpamMmmbl

OCHOBHbIE KOMMOHEHTbI nporpamMmmbl

[Nonb3oBaTenbCknn MHTEPdENC
o MeHwo
[laHenb MHCTPYMEHTOB
ObnacTtb paboyero NpocTpaHCcTBa
Paboyas obnacTtb (obnactb pexnumoB paboThbl)
Jlor nporpamMmmeil
Jlor nocnegoBaTenbHO NopTa
o [laHenb cocTosiHUA
Paboyee npocTpaHCcTBO
o CoxpaHeHue/3arpyska paboyero NpocTpaHcTBa
o HacTtpoWka paboyero npocrtpaHcTea
o CoeanHeHue c npubopamu
o WHTepderic cBs3n
o OOHOoBMEHWE KOHDUIYPALMOHHbBIX AaHHbIX YCTPOWCTB
CkaHvpoBaHue
Pexxnmbl paboThl
o OCHOBHbIE PEXUMBI
= KoHduryprpoBaHue
*  YteHune BXoOHbIX AaHHbIX
»  CuHHXpPOHM3ALUS BPEMEHU
o [JonofnHuTenbHble PEXUMbI
= JlobOaBrieHne HOBbIX YCTPONCTB
= [lepeMmeHOBaHME YCTPONCTB

= [loBepka

O O O O ©

2.1 Nonb3oBaTenbLCKMN NHTepcenc

WHTepdenc cocTtont n3 cneayowmnx 3aNeMeHTOB:

MeHt0 - B MeHI0 npeacTaBreHbl BCE KOMaHAbl U UHCTPYMEHTbI NPOrpaMmbl;

[MaHenb NHCTPYMEHTOB - COAEPXKUT Hanbonee 4acTo UCNOoNb3yeMble KOMaHAb!

O6nacTtb paboyero NpoCcTpaHCcTBa - B JaHHOW obnacTtu oTobpaxeHbl Npubopbl, C KOTOPbIMK
paboTaeT nporpamma

Paboyasa obnactb (0611acTb pexmMMoB paboThl) - 3Ta OCHOBHAs 06nacTb NporpaMmmbl, KOTO-
pas 3aBUCUT OT BbIOpaHHLIX PEXNMOB paboTbl

Jlor nporpaMmmbl — NPOTOKONMPOBaHMe paboThbl NporpamMmbl;

Jlor nocnenoBartensHO NopTa — NPOTOKONMpoOBaHune npouenyp oomeHa no COM-nopTy;
[MaHenb cocTodHWs - OTOGpaXkaeT TekyLlee COCTOAHME NPOrpaMmbl

MeHI0

MeHto pacnonaraetcs cpasy noj Lankow nporpammMbl. B HEM HaxoaATCs KOMaHAbl U UHCTPYMEHTbI
nporpamMmbl.

dann

3arpy3unTb paboyee NpoCTPaAHCTBO - BOCCTAaHaABNUBAET HACTPOWMKM paboyero NpocTpaH-
CTBa U3 dhanna n npuMeHsieT kak Tekywme. Cm. CoxpaHeHme/3arpyska paboyero npocTpaH-
CTBa.

CoxpaHuTb paboyee MPOCTPAHCTBO - COXPaAHSAET TeKylne HacTpovku paboyero npo-
cTtpaHcTea B ¢hann. Cm. CoxpaHeHune/3arpy3ska pabodero npocTpaHcTaa.

CoxpaHuTb Nnor nocnepnoBaTesibHOro NOpPTa - COXpaHsAeT Nor NocrneaoBaTeNbHOro nopTa
B hann.

Bbixopa - BbIXO4 13 NporpaMMbi.
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®afin Bua  Pabodee MpocTpaHCTED  Pewimel paboTel  Momows
: h
Pabouee NpocTpaHoTED
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COM10 Modbus RTU 00 8M2

Pucynok B1 — OcHOBHBIE OKHa TIporpamMMsbI (padouee OKHO He aKTHBUPOBAHO)
Bua

INor nporpammsl - oToGpaxaeT Unn ckpbiBaeT 06nacTb fiora Nporpammei.
INor nocnegoBaTensLHOro nopTa - otobpa)aeT Unu ckpbiBaeT obnacTk fiora nocnenosa-
TeNnbHOro nopTa.

Pabo4yee npocTpaHcTBO

MNoaknounTbca/OTKNIOYUTBLCA - NPU NOAKMNIOYEHNM MpOrpaMMma nepexoauT B akTUBHOE
cocTosiHMe, onpawmeaeT Bce Npubopbl B paboveM NpoCTpaHCTBE U CYATLIBAET Y OTBETUB-
LWMX NpMBOpPOB KOHUrypauMOHHbIe AaHHble. Mocne 3aBeplieHns obMeHa npy NOoAKMYe-
HMM MOXHO paboTaTb C NPOrpaMMON B pPasnuyHbIX pexumax. MNpu oTknoveHnn, nporpamma
3aBepllaeT Bce oOMeHHbIE onepauum ¢ npubopamu M oceBoboxgaeT nocnegoBaTeNbHbIN
nopT.

MpepBaTb TEKyLWMIN 3anNpPocC - NPUHYAUTENBHO 3aBepLluaeT obMeH JaHHbIMK C npubopamu.
MNepeuntaTb BbIOPaHHbIE YCTPOMCTBA - OOHOBMSET KOHPUIypaUUOHHbIE AaHHbIE Y Bbl-
BpaHHbIX YCTPOWCTB.

CkaHupoBaTb/OCTaHOBUTb CKaHMpOBaHWe - BKIOYaeT WNM  OTKMYaeT CKaHWpoBa-
HVe YCTPOMCTB B CETW.

UHTepdenc cBaA3m - OTKpbIBAET OKHO CBOWCTB MHTepdenca cBA3W. [aHHbIA NYHKT MEHIo
oTobpaxkaeTcsi, TONbKO NPU aKTUBHOM COCTOSIHUM pabo4vero NpocTpaHCcTBa.

Hactponkn paboyero npocTpaHCTBa - OTKPbIBAET OKHO HACTPOEK paboyero NPOCTPaHCT-
Ba.

Pexumbl paboTbl

Kondurypaumsa NMUM - Bbi3oB pexnma paboTbl KOHDUIYPUpoBaHUS.
YTteHune gaHHbIX ¢ MUM - BbI30B pexrma paboTbl YTEHUSA OaHHbIX.
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° CVIHXpOHVI3aL|,VI$I BpemMeHUu MUM - BbI30B pexxuma paboTbl CUHXPOHM3aUMN OaThl U BpEME-

HW.
e Jlo6aBuUTb YCTPOMCTBA - BbI30B pEXNMa paboThl 4OOaBNEHMS] HOBbIX YCTPOWCTB.
e Hymepauus - BbI30B pexunma n3mMeHeH s CeTEBbIX HOMEPOB.

[aHHbIN NYHKT MEHIO MOXET COAepKaTb U ApYrue afieMeHTbl MEHIO B 3aBUCMMOCTM OT BblIGpaHHOMoO
pexxmma paboTtbl. CM. onMcaHne KOHKPETHOro pexmma paboTbl.

MNomoulb

o CnpagBka - BbI30B CMpaBOYHON JOKYMEHTaLUN NporpamMmmbl.
e O nporpamme - oTo6paxaeT OKHO C KpaTKkon MHGOpMaLmen o nporpamme.

(@ EmasterNet: PYKOBOICTBO MO/Ib30BATE NA g@

File Edit Wiew Go  EBookmarks  Help

ER- 1 I LYY

Contents Index Bookmatks Search E M N i
Contents =S aSter Et
= EMasterhat
= NonesoEaTENECKHA HHTEpdERC [Mporparta npedHasHadera Ana paboTel ¢ NpeobpazoeaTenAamu
MeHo cepui EToo, npowzeonctea OO « ZHepronpubop:s: .

MaHemMs HHCTRYMEHTOE
CfnacTe paboYero NpOCTpaHCTEa

;aﬁouaﬂ 0BNaCTE (06NACTE PEMMOB PaBoTH) [Mporpara NoIeonAeT KOHMWIYPHPOBATE pasniyHele NapamMeTpel
Tlor nbore aosaTenkHo nopTa npecbpazoBaTenei n CUMTEIBATE )
MaHe e COCToAHHA M3MepEeHHEIE JaHHele NpeocbpazoBaTansaH.
+- Palio4ese NpocTpaHCTED
K aHHMpOESHHE - -
e pe,,{m'.:,. pabaThl ¢ [lonb30BaTenbokMi MHTepderC
o MEH
etz PEES FEX o [aHenk MHCTDYMEHTOR
PyKOBDACTED NONEI0EATENA Mo Nporparte EMasteriel H o OfNacTe paﬁoqero NpoOCTHEHCTES

o Pafioyan obnacte (0fnacTe permmoe paboTel)

o [lor nporpammel

o [lor nocnefoBaTensHo NopTa

o [lgHenk coCTOAHKA
* Pgfoyes NpoCTRaHCTED

o CoxpaHennezarpyska pabodero NpocTpaHcTEa

o HacTpodka pabodero npocTpaHcTea

o CogquHeHre C NpHbopamMu

o MHTepdedc cBA3N

o JBHOBNEHKWE KOHDUNYDAaUMOHHER JaHHB X YCTRORCTE
* CHaHWpOBAHWE

* Perimmel paboTkl
o (JCHOBHEIE DEMUMEI

n KoH@MMYRHDOEaHKE
® YTeHWe BxOOHEE JaHHBE
. CHHXPOHMZEALMA BpeMEHK
o JononHUTENEHBIE DEHMMEL
m [nfAarnaHWE HoRe R WeThnACTR

Pucynok B2 — Buja 6a30Boro okHa nmomoru

NaHenb MHCTPYMEHTOB
MNaHenb MHCTPYMEHTOB MO YMOJTHaHUIO HaxoanTcA cpady nog MeHk, HO C MOMOLLbIO MbILLUKU MOXET
ObITb NepemelleHa B noboe mecto nporpammbl. OHa cogepXnT Hanbornee 4acTo NCMNOoSb3yeMble

MYHKTbl MEHIO.

MaHenb paboyero NpocTpaHcTea

m - NOAKNMIOUNTBCS/OTKITIOUNTBCA. CM. NYHKT MeHo Paboyee npocTpaHCcTBO - [ogKmouYnTb-
ca/OTKNHYNTHECA
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E - NpepBaTb TeKyLmMit 3anpoc. CM. NyHKT MeHt0 PaGoyee NpocTpaHcTBo - MNpepBaTth TEKYLLN
3anpoc.

u— CkaHuMpoBaHue. CM. NyHKT MeHo Paboyee npocTpaHCcTBO - CKaHMPOBaTh

MaHenb pexxumoB paboTbl

@)
D - KOH(pUrypmpoBaHme. CM. NyHKT MeHo Pexxnmbl paboTbl - KoHdurypupoBaHue.

- YTeHuMe gaHHbIX. CMm. NYHKT MEHIO Pexumbl paboThl - YTeHne gaHHbIX.

- CUHXPOHM3aUMs BpeMeHU. CM. NYHKT MeHIo Pexxunmbl paboTbl - CUHXPOHM3ALIMS BPDEMEHM.

B 3aBucuMocCTu OT pexnma paboTbl, NaHenb MHCTPYMEHTOB MOXET codepXaTb, AOMOJTHUTESIbHbIE
MYHKTbI.

O6nactb paboyero npocTpaHcTBa

O6nacTtb paboyero NpocTpaHCTBa MO YMOMYaHMIO pacnosiaraeTcs B JIEBOM YacTu NporpamMmbl, HO C
MOMOLLLbIO MbILLKN MOXET ObITb NepemMelleHa. Takke C NOMOLLBI MbILLKM MOXHO perynupoBaTh 3a-
HMMaeMylo obnacTtb. 30ecb OTOOpaXalTCsl YCTPOMCTBA, C KOTOpbIMM paboTaeT nporpamma. YcT-
poncTea oTobpaxatoTcs B Buge cnucka. B nepeom ctonbue oTobpaxaeTcs NMKTorpaMmma coCTos-
HUsi U ceTeBOM HoMep ycTponcTtea. OcTanbHble cTonbubl oTOGpaxal AaHHble ycTponcTtea ( on-
LUMOHarbHO, OTOGpaXxatoTcs B 3aBUCMMOCTM OT HAacTpoek paboyero NpocTpaHcTBa): Mmoandumkaums
YCTPOWCTBA, TEKyLMn nHTepdenc, cooblleHrne nonb3oBaTtens. Takke ycTponcTtsa MoryT otobpa-
XaTtbcsa rpynnamMmu, B 3aBUCMMOCTM OT HAacTpoek pabovero NpocTpaHCcTBa.

YcTponcTea MOXeT HaxoauTcsa B OQHOM U3 TPEX COCTOAHUN (KaXgoe COCTosiHMe oTobpaxkaeTcs co-
OTBETCTBYIOLLEN MUKTOrPaMMOn):

l! - HET coeaunHeHnA C yCTpOIZCTBOM

= - coeanHeHme c yCTpOIZCTBOM yCTaHOBJ1€HO, HO VIHCbOpMaLI,VIFI (0] yCTpOIZCTBe HeOOoCTynHa

]

- coeINHeHWe C YCTPOMCTBOM YCTaAHOBMNEHO, N BCA MHOPMaLUs U3 yCTPOUCTBA cYMTaHa

Paboyasa obnactb nporpamMmmbl

OT0 OocHOBHasa obnacTb NporpaMmebl, B KOTOPOW npoucxoguT Bca paboTta. [JaHHas obnacTb Bcerga
HaxoauTCA B LIEHTpe NporpamMMbl, U Kak NpaBuino nmeeT Hanbonblunin pasmep. EE Bug onpeaensiet
KOHKPETHBIN pexxnm paboTbl.

Jlor nporpammbi

Jlor nporpaMmmbl N0 yMOMYaHUIO HAaxXOAUTCA B HWXKHEN NIEBOW 4acTu NporpamMmbl, HO C NMOMOLLbIO
MbILLKN MOXeT ObITb nepemMeLén. Ero pasmep MoXeT M3MEHATLCA C MOMOLLbIO MbIWwKKU. OH B Xpo-
HOMETPMYECKOM Nopsiake oTobpaxkaeT genctesns onepaTtopa. [JaHHyto 06nacTb MOXHO CKpbITb UK
0oT0OpasnTb C NOMOLLLIO NyHKTa MeHo Bug - Jlor nporpammbl.
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Jlor nocnepoBartesnibHOro nopTta

Jlor nocnepoBaTenbHOro NopTa MO YMOMYAHUIO HAXOOUTCA B HMKHEN NpaBOM YacTu Nporpammbl,
HO C MOMOLLbIO MbILLKN MOXET OblTb NepemeLLéH B Nobyo YacTb nporpammel. Ero pasmep moxet
OblTb NUBMEHEH C NOMOLLbIO MbILWKN. OH B XPOHOMETPMYECKOM NOPSiAKE OTOOpaXKaeT NoSy4YeHHbIE U
OTNpaBreHHble AaHHble. [JaHHYt0 0611acTb MOXHO CKPbITh UM 0TOBPa3nTb C MOMOLLBIO MyHKTa Me-
Hio Bug - Jlor nocnegoBartenbHOro nopra. ATOT fIOF MOXHO COXPaHWUTb B (hann KIIMKHYB NpaBoWn
KnaBuLEeN MbIWn No obnacTu nora n BblOpaB COOTBETCTBYIOLLMIA NMYyHKT B CMSbIBAIOLLEM MEHIO UMK
C NOMOLLbIO NYHKTA MeHo Pann - CoxpaHWTb M10r NocneaoBaTeNbHOro nopra.

MaHenb cocTOAHUSA

MaHenb COCTOSIHUSI BCerga pacnornaraet B caMOM HWU3Y nporpaMMbl. NaHenb cocTosiHua oToGpa-
XaeT cneayoume AaHHble:

o [locnepgoBaTenbHbIN NOPT, C KOTOPbIM paboTaeT Nporpamma.

e [lpoTOKOn, KOTOPbLIA MCMONb3yeT NporpamMmma, Ans CBA3n ¢ NpMbopom (CM. MHTEPdENC CBA-
3u).

o CkopocTb nocnegoBaTenibHOro noprta (CM. UHTepdenc ceasn).

o ®dopmart coobLeHnsa nocnegoBaTenbHOro nopra (CM. MHTEpPdENC CBA3M).

e Pexum paboTbl.

o TekyLias BbINONHAEMas onepaums.

2.2 PaGo4yee NpoCcTpaHCTBO

B pamkax gaHHOM nporpammbl nog paboyMm MpOCTPaHCTBOM, MOAPa3yMeBaeTCs COBOKYMHOCTb
YCTPOWCTB, 00beaMHEHHBIX B OOHY CeTb (KOHKPEeTHO, npeobpasoBaTtenu cepumn ETxxX, NOAKMOYEH-
Hble No nHtepdgency RS-485). A takke, cnocob oTobpaxxeHns n rpynnMpoBKN YCTPONCTB, MPOTOKON
obGMeHa, HacTpoWnKM nocrneaoBaTenbHOro nopTta, crnocob noucka ycTponcts B ceTu. BaxHo 3ame-
TWUTb, YTO NPOrpaMma He MoXeT paboTaTb C YCTPOMCTBaMM, Y KOTOPbIX pa3Hble HAaCTPOMKN TeKyLle-
ro nHtepgenca. T.e. yCTponcTBa, NOAKMNIOYEHHbLIE K CETU AOITKHbI UMETb OOMHAKOBbIE HACTPOWKK
TeKyLero nHtepdenica (3a ncknoyeHnem pexmva gobasneHne HoBbIX YCTPONCTB).

e CoxpaHeHue/3arpyska paboyero NpocTpaHcTBa

e HacTtpoiika paboyero npocTpaHcTBa

e CoeanHeHue c npudbopamm

e KHTepdenc ceasun

e (OObHOBNEHNE KOHOUTYPALMOHHBIX AaHHbIX YCTPOWUCTB

CoxpaHeHue/3arpy3ka paboyero npocrtpaHcTBa

Pabouyee NnpocTpaHCTBO MOXHO COXpaHATb U 3arpyxaTtb B/M3 panna. [JaHHble onepaumm BO3MOXHbI
TONbKO, Korga paboyee NPOCTPAHCTBO HE aKTUBHO.

Ana coxpaHeHusa pabodero npocTtpaHcTBa BblbepuTe NyHKT MeHo Pann - CoxpaHutb paboyee
NPOCTPaHCTBO.

[nsa 3arpysku pabouvero npoctpaHcTBa M3 danna Bblbepute NyHKT MeHo Pann - 3arpysmntb pabo-
Yyee NPOCTPAHCTBO.

HacTtpouku pabo4ero npocrpaHcTBa

M3meHATb HacTponkm paboyero NpoCTpaHCTBA MOXHO, KOrga OHO HeakTMBHO. [fs1 Bbl3oBa OKHa
HacTpoek Bblbepute NMyHKT MeHo Paboyee npocTpaHCTBO - HacTpounkm pabovero npocTpaHCcTBa.
HacTponkn pasgeneHbl Ha HECKOIbKO KaTeropui:

e OcHOBHbIE
e [louck - napameTpbl CKaHMPOBAHNA YCTPOUCTB B CETU
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e Bug - cnocob otobpaxeHns ycTponcTs B paboyemM NpocTpaHCcTBe
e [pynnupoBka - cnocob rpynnMpoBKU YyCTPOMCTB B paboyem NpocTpaHCcTBe

OcHoBHbIle

Mone I'IopT - YKa3blBaeT nMA nocriegoBatesibHOro noprta, ¢ KOTOpbIM 6y/:|,eT paGOTaTb nporpamMmma.

Cnuncok gaHHOro nonsi MO)XHO OOHOBUTb C MOMOLLBIO KHOMKMK % O6HOBUTL cMCOK HasBaHWit
NnopToB.

Mpynna TanmayT onpenensieT BpeMsi OXuaaHus npu 3anpoce K ycTpoictey. [Mpu BbiGope ABTO-
MaTM4eCKM nporpamMmma cama nogdupaet TanmayT. B npoTMBHOM criyyaeT MOXHO BbiGpaTh Tanma-
yT B MHTepBanax (oauH UHTepBan - 3T0 BPEMSs OTCbISIKU 0gHOro croea) unu B mc.

pynna KonnyecTBo owmnbok onpegenseT, KONM4ecTBO MOBTOPHbLIX 3anpocoB, MPU BO3HWKHOBE-
HMK ownBoK obmeHa (B TOM Yncne 1 OLWMBOK No TanmayTy).

Mounck

Mpynna LWa6bnoH noucka, coaepXut CnNmMcoK HacTpoek UHTepdenca, B COOTBETCTBUN C KOTOPbIM
OyoeT OcCyLecTBnATbCSA CKaHMPOBaHWE YCTPONCTB B CeTU. B AaHHbI CMMCOK MOXHO [06aBnATh,
yaanaTb U pedakTMpoBaTh 3anucy, a Tak XXe U3MEHSTb O4epEAHOCTb (C MOMOLLBID COOTBETCTBYIHO-
LLIMX KHOMOK crpasa OT cnucka). [NpuopuTteT HacTpoek onpenenseTcsl CBepXy BHUS.

pynna Macku ycTpoMCTB COAEPXMUT ABa NOMs, B KOTOPOM HY>XHO yKa3aTb ceTeBble HOMepa YCT-
poncTB. Homepa MOXHO yka3aTb HENoCpeACTBEHHO Yepe3 3anaTyro UK Kak AuanasoH Yyepes 3Hak
Tnpe. lNpuBegém npumep CTPOKK cogepxawen Homepa 5, 7, ¢ 13 no 45, 55, ¢ 100 no 203: 5, 7, 13-
45, 55, 100-203.

Mone Macka noucka, CoaepXunT ceTeBble HOMepa YCTPOWCTB cpean KOTopbIx OyaeT ocyLlecTB-
NATLCA CKaHMPOBaHME.

lMone Macka oxuaaeMbiX yCTPOUCTB B CE€TU, COAEPXKUT CeTeBble HOMepa YCTPONCTB, KOTOpbIe
OyayT ckaHMpPOBAaTLCA B NEPBY0 oYepep.

Bug

Mone Oxupaemble yCcTpOMCTBa OTOOpaxaTb Bcerpa - Npy Bblbope AaHHOro nons yCTpoucTBa
N3 Macku oXxuaaeMbiX YCTPOMCTB, B kaTeropum [onck 6yayt otobpaxaTtb B paboyeM npocTpaH-
CTBe BCeraga, Aaxe ecTb nporpaMmma 3T yCTpPoMCcTBa He obHapyxuna.

pynna MapameTpbl oToOpaxaeMble B OKHe pabo4yero NnpocTpaHCTBa, ONpeaenstoT napamer-
pbl YCTPOUCTB, KOoTOpble ByaoyT oTobpaxaTbCcs B 06nactu paboyero npocrpaHcTea. Pabovee npo-
CTpaHCTBO Mo3BonseT otobpaxartb cnegyowue nons Moamndukauma(Hanpuvep ET410, ET111 n
T.4.), Tekywmn wmHTepdenc (Homep uHTepdenca ycTpoucTBa, MO KOTOpoMy MAET 06-
meH), CoobuieHre nonb3oBaTens (CTpoka B NaMATH YCTPOWCTBA).

"pynnuposka

B obnactu pabo4yero npocTpaHCTBa yCTPOWCTBA MOryT ObiTb CrpynnupoBaHbl MO criedyowmm
NpU3HaKkam:

e Bepcusa (ET1xx, ET2xx, ET3xx, ET4xx)
e Mopudwmkauma (ET110, ET111 n 1.4.)
e [Inana3oHy ceTeBbIX HOMEPOB

e Coo0OLleHue nonb3oBaTend

prnnMpOBKa MOXET ObITb BITOXXEHHOMW. ,D,J'IFI ,EI,06aBJ'IeHVIF| cnocoba rpynnmpoBKN HYXXHO KIMMKHYTb

NO KHOMKe n BblOpaTb COOTBETCTBYHOLUMA TUM rpynnupoBku. MNpu ycnewHoMm gobasneHun tmn
rpynnupoBkM oTobpaxaeTtcs B cnmcke. O4epEOHOCTb rPYNNUMPOBKM ONpeaenseTcs o4epEQHOCTLIO B
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cnncke (04epE€aHOCTb MOXHO MEHATb C MOMOLLbIO COOTBETCTBYIOLLMX KHOMNOK). Takke cnocob rpyn-
MUPOBKN MOXHO pPefaKkTMpoBaTh (€CNM 3TO BO3MOXHO) UMW y4anuTb U3 Cnucka.

I'IpV| D,O6aBJ'IeHI/II/I rpynnmpoBki N0 Anana3oHy ceTeBbIX HOMepPOB MNoABNAETCA OKHO B KOTOPOM
pacnonaraeTtcd CrNnUCOoK AOunarna3oHOB. D,J'IFI Ka)KOoro anemMeHTa B HEM HY>XHO YyKa3aTb Ha3BaHMe
rpynnbl 1 HOMepa OT 1 A0. OTN aNeMeHTbl MOXHO ﬂ,06aBJ'IFITb, yoandaTtb U peakTunpoBaTb, a TakkKe
MEHATb X NOPAAOK.

I'Ip|/| D,O6aBJ'IeHVII/I rpynnmpoBkn no COoO0OLeHN0 nonb3oBaTens NosIBNSETCS OKHO, B KOTOpOM
pacnonaraeTtcd CrnmcoK CTPOK. ,D,J'IH Ka)KOOro 3fiEMeHTa B HEM HYXXHO YyKa3aTb COO6LlJ,eHI/Ie. Cay/
ANneMeHTbl MOXXHO ,EI,OGGBJ'IFITb, yoandaTtb U pefaktupoBaTth, a TakkKe MeHATb UX NopAAOoK.

CoeguHeHue c npubopamu

[na coeanHeHns ¢ npubopam ecTb NyHKT MeH Paboyee npocTpaHcTBO - [ogKmouYnTbCa U KHOM-

Ka Ha naHenm MHCTPYMEHTOB. Ecnu paHHas KHonka HaxaTa - pa6oqee NPOCTPAHCTBO - aKTUB-
HO, €CJ11 HeT - HEAKTUBHO.

Mpn coegmHeHUn aaHHas KHOMKa NepexoguT B HaXaToe COCTOsIHWe, 3aTeM nporpaMmma 3aHumaeT
nocnefoBaTesbHbIN NOPT YKa3aHHbIN B HACTPOWKAX M onpallnBaeT BCe YCTPONCTBA HaxoasLmnecs
B paboyem npocTpaHcTBe. [Ina Tex yCTPOWCTB KOTOPblE OTKIMKHYNIMCb Ha 3anpoC CYMTbIBAKOTCA
BCE KOH(UrypaumoHHble napameTpbl, NpPU 3TOM [aHHble YCTPOWCTBA OTOOpaxatoT-
csl cooTBeTCcTBYOWMM 06pasomM. Ecnm ycTponcTtBo Haxogunocb B paboyem npocTpaHCTBE He OT-
KMWKHYNOCb, OHO yAanseTcsa (3a WCKMYeHWeM, YCTPOMCTB KOTopble OToOpaxatTca Bceraa,

CM. HaCTpOVKH).

Mpun pasbeanHeHun nporpaMmmMma OCBOOOXKAAET NocnefoBaTenbHbIA MOPT N YCTPONCTBA C KOTOPbIMU
6bIno coeguHeHne oTobpaxaroTcs, Kak HeakTMBHbIe (CM. 06r1acTb paboyero NPoOCTpaHCTBa).

UHTepdenc cBsa3un

HacTponkn nHTepdgenca cBs3u BbI3bIBAOTCS C NMOMOLLbIO MYHKTA MeHK Paboyee NpoCTpaHCTBO -
UHTepderic ceasu. [lJaHHasa onuma AoCTynHa TOMbKO Korga pabodee NpoOCTPaHCTBO aKTUBHO.

[aHHasa onums No3BonseT N3MEHATCS HAaCTPOMKN MHTepdhenca no kKoTopoMy paboTaeT nporpam-
Ma. BaxHO 3amMeTuTb, YTO NP U3MEHEHUWN ITUX HACTPOEK U3MEHSIOTCA HEe TOMbKO HACTPOMKWU MO-
cnepfoBaTeribHO NopTa, KOTOPbLIN UCMONb3YeT NporpaMmMa, Ho U HaCTPONKN UHTepdencoB BCeX YCT-
POWNCTB, KOTOPbLIE BUAUT NporpaMmma. T.e nporpamMmma cHavarna nocbifiaeT KOMaHabl U3MEHEeHUsA Ha-
CTPOEK TeKyLlero mHtepdernca ansg Kaxooro yCTpoMCcTBa, 3aTeM M3MEHSATCH HacTponku cobeT-
BEHHOro MnocnegoBaTenbHOro nopTa, 3aTeM onpalnBaeT YCTPOWCTBA, YTO Obl yOOCTOBEPUTHLCS,
YTO HOBbIE HAaCTPOWKM ANl YCTPOUCTB NPUMEHEHDI.

Mone MNpoToKon - NPOTOKON MO KOTOPOMY OCyLLEeCTBAsSeTcAa oOMeH ¢ ycTtponctBamu. [OCTYMHbI
cnegyowme npotokonbl: Modbus RTU (Modbus ASCII), MOK 60870-5-101.

[Torre CkOpoOCTh - CKOPOCTh HAa KOTOPOW OCYIIECTBISETCS OOMEH ¢ ycTpoiicTBamMu. JlOCTYIHBI CKO-
poctu: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Gox/cexk.

[Tone ITapurer - MCHOIB30BaTh WIJIM HET MAPUTET.

ITone Cton OUT - KOJIMYECTBO CTOIT OUT.

[Tone Pazmep naHHBIX - pazMep HHPOPMAITMOHHOTO OaiiTa B MOCHLIKE.

JocTynHsl crneaytonme GopMaTsl COOOIIEHUI:
Modbus RTU - 8N1, 8N2, 8E1, 801

Modbus ASCII - 7N1, 7N2, 7E1, 701

MDK 60870-5-101 - 8E1
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O6HoBNeHne KOHUrypaumoHHbIX AaHHbIX YCTPOUCTB

Ans noboro ycTporcTBa (MU HECKONBKUX YCTPONCTB) MOXHO OBHOBUTBL (CYMTaTh) BCe KOHAUrypa-
LUMOHHbIe AaHHble. [1ns 3TOro CnyXut nNyHKT MeHo Paboyee npocTpaHcTBo - MepeynTath BbiGpaH-
Hble YCTPOWCTBA.

YT106bl OGHOBUTL KOHUrYpaLMOHHbIE AaHHbIE, HY>KHO BbIAENUTb YCTPOMCTBO (MU HECKOSBKO YCT-
POMCTB) B 06nacTy paboyero NpocTpaHCTBa U HaXaTb HA YKa3aHHYH BblLIe KHOTMKY.

2.3 CkaHupoBaHuMe yCTPOUCTB

CkaHupoBaHWe JOCTYNHO, koraa paboyee NpoCcTpaHCTBO aKTUBHO. Bbi3biBAaETCSt C MOMOLLbIO MyHKTa

MeHo Paboyee npocTpaHCcTBO - CKaHMPOBATL UMM KHOMKK u Ha naHesnn MHCTPYMEHTOB.

Mpn HaxxaTun Ha OaHHYK KHOMKY HaYMHAeTCsl MOMCK YCTPOWUCTB B CETU, C pasnnyHbIMU HacTponKa-
MU nHTepdgenca. Anroputm paboTbi:

1. BblbuparoTcss HacTponku UHTepdenca corfacHo NepBoMy 3feMeHTy u3 cnucka LabnoH
noucka.

2. Ha pgaHHbIX HacTporkax uHTepdenca onpawumBaroTcs YCTPOMCTBA M3 cnucka Macka oxu-
JaeMblX YCTPONCTB B ceTu. Ecnn kakoe nmbo yCTPONCTBO OTKIMKHYOCH, CHUTBLIBAKOTCSA €ro
KOHUrypaLmoHHble AaHHbIE 1 OHO fobaBnsieTcs B paboyee NpoOCTPaHCTBO.

3. OnpawwnBarotcsa yctponcTea M3 cnmcka Macka noucka. Ecnu kakoe nnbo ycTponcTBO OT-
KMWKHYNOCb, CYUTBIBAOTCA €ro KOHpUrypaLmoHHble AaHHble 1 OHO fobaBnseTca B paboyee
NPOCTPAaHCTBO.

4. Ecnu xoTb OOHO YCTPOMCTBO ObINO HaMAEHO, MOUCK NPEKpaLLAeTCsl N TEKyLMEe HACTPOWKM
NMHTepdenca NpUMeEHSIOTCA ans pabodero NpocTpaHcTBea.

5. Ecnun ycTponcTB He HangeHo, BblIbupaloTca HACTPOVKM MHTepdenca CornacHo creayoLle-
My afieMeHTy 13 cnmcka LabnoH noncka n npogosmkaeTcsa Nouck (nepexoq K nyHkty 2). [o
Tex nop noka He 6yayT nepebpaHbl BCe aneMeHTbl CrMcKa.

CkaHnpoBaHME MOXHO OCTaHOBUTL B f1t060M MOMEHT, BblIOpaB MyHKT MeH0 CkaHupoBaHue - OcTa-

HOBWUTb CKaHUPOBATb MM HaXKaB Ha KHOMKY LL 4 Ha NaHenn MHCTPYMeEHTOB. pn 3ToM Tekyline Ha-
CTpOWKM nHTEepdenca, CTaHyT HacTponkammn nHTepdpenca paboyero NpocTpaHCTBa.

2.4 Pexxumbl paboTbl

Mpu BIGOPE Kakoro Nnbo pexmnma paboTbl, KHOMKa BblbOpa nepexoauT B Haxartoe coctosiHue. Oa-
HOBPEMEHHO paboTaTb B HECKOSMbKMX pexXumMax HeBO3MOXHO. [1pu Bbibope HOBOro pexunma pabo-
Thbl, CTapbIVl PEXUM aBTOMaTUYECKU [eaKkTUBMPYETCS.

e OcHOBHbIE PEXUMBI

o KoHdurypaumus MM

o YteHme gaHHbix ¢ [MTNM

o CuHxpoHusaums spemexn MM
e [lononHuTenbHblE PEXUMBI

o [HobaBrneHne HOBbIX YCTPOWCTB

o Hymepauus ycTponcTs

o [oBepka
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KoHndurypauusa NMAM

Pexum paboTbl KOHUrypupoBaHme npefHa3HavyeH Ang NpocMoTpa U U3MEHEHUS HaCTpOeK YCT-
PONCTB (O4HOrO NN HECKOIBbKNX), C KOTOPbIMK paboTaeT nporpamma.
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COMID Modbus RTU 9600 BMZ  Kondmrypauus MM

Pucynok B3 — OcHOBHBIE HACTPOIKHU BBIIETICHHOTO TprbOopa
Bce HacTponku ycTponcTs cepumn ETxxx cocpefoToveHbl Ha YETbIPEX BKagKax:

e Maccnopt MUM - obias nidopmauusa o NMAM.

e OCHOBHbIE HACTPOMKMU - HACTPONKN NHTEPENCOB, KOIPULNEHTBI TPaHCHOPMaLMMK,
METKW BPEMEHU, OnucaTternb kadecTBa, Yacbl peanbHOro BpeMeHu, COBUrM agpecHoro npo-
CTpaHCTBa, MeTKa cpe3a BpeEMEHU 1 Ap.

e [pynnbl - napameTpbl rpynnbl 1 1 2.

o [MapameTpbl - NapamMeTpbl 3aMeLLeHNs, eaUHULbI U3MEPEHUS, 30HbI HEYYBCTBUTENBHOCTN.

e HacTtpouku Modbus - HacTpowkn npoTtokona Modbus.

e HacTtpounkn M3K 60870-5-101 - HacTponkn npoTtokona MAK 60870-5-101.

Anga nonyyeHnsa vHdopmaumm 0 KOHUrypaunoHHbIX AaHHbIX NpubopoB cepum ETxxx cmoTpute
PYKOBOACTBO NO 3KCMMyaTaLuumu.

Pexxum koHpUrypnpoBaHus fobasnsieT B MeHIO Paboyee NpoCcTpaHCTBO crieayroLme KoMaHabl:

o E‘./!Banucaﬂ: KOHduUrypaumoHHsie napametpbl B MMM - 3anucb napameTtpoB oTtobpa-
XXEHHbIX B TEKYLLIEN BKIaZKe B BblAeNeHHble YCTPOMCTBA.

. MpountaTb KoHdUrypauuoHHble napameTtpbl NMUAM - yTeHne napameTpoB TekyLlen
BKNaaku A5 BblAENEHHbIX YCTPOUCTB.

o M CoxpaHutb koHpurypaumto NMUM- coxpaHeHne Bcex KOHMUrypaunoHHbIX napamer-
POB BblENEHHOro yCTponcTBa (0gHOro) B chann.
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2] 3arpy3uTb KoHdurypaumio NMUM- BOCCTaHOBUTL KOHUIypaLMOHHbIE napameTpbl U3
darna ans BblAeNeHHbIX YCTPOUCTB.

e OOBHOBUTbL BEPCUIO MPOTOKONOB OOMEHa

e CoxpaHuTb NpOTOKONbI 06MeHa
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Pucynox B5 — Hactpoiika napameTrpoB nporokoiaa MOK 60870-5-101
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MpocMOTP KOHUIypaLMOHHbLIX AAaHHbIX

Ansa Toro, 4ToObl NPOCMOTPETb TeKyLuMe KOH(UIrypaLUOHHbIE AAaHHbIE YCTPOWCTBA, HYXXHO Bblae-
NUTb ero B o6nactu paboyero NPOCTPaHCTBA M B OKHE KOH(UIypUpoBaHMUsS 0TOGpassATcs ero napa-
MeTpbl. ECnu BblaeneHo HECKOSbKO YCTPOMCTB M Kakol b0 napameTp Y HUX OTNMYaeTcs, TO 3ToT
napameTp byaeT oToGpaxaTbCA CUMBOIOM «...». Ecnu cpeau BbloeneHHbIX YCTPOUCTB ByaeT npu-
CYTCTBOBaTb YCTPOWCTBO Y KOTOPOro KOH(PUrypaumoHHblE OaHHble HeAOCTYMHbl (Hanpumep y OT-
KIMHOYEHHOro YCTPOMCTBA), TO NapamMeTpbl omﬂamamcq He GyayT u obnacTb KOHUrypUpoBaHUs

O6ynet HepgocTynHa. C NOMOLLBIO KHOMKM MpounTtatb KOH(UrypauMoHHble napameTpbl
MUM moXHO nepeunTaTth JaHHbIE HA TEKYLLEWN BKaake ans BblOpaHHbIX YCTPOMCTB.

3annch KOHUIrypaUMOHHbIX AaHHbIX

Jlobble KOH(bVIpraLI,MOHHbIe OaHHble O5nA Bbl6paHHbIX yCTpOIZCTB MOXXHO pefaKkTunpoBaTb, KIMMKHYB

Mo 3HAaYEHUIO COOTBETCTBYIOLLEro NapameTpa. [Ana 3anucu napameTpoB CIYXUT KHonkak=d 3anu-
caTtb KoHdwurypaumoHHble napametpbl B NMUM. Ecnn kakon nubo napameTtp gnsa rpynnbl ycT-
POMCTB OTOBpaXkaeTcsi CUMBOJSIOM «...», TO MPU 3anncyn OH MEHATLCS He ByayT.

CoxpaHeHune/3arpyska KoHurypaumm B chamn

[na coxpaHeHus Bcen KoHdurypauum yctporctea B ¢hann npegHasHayeHa komaHa Coxpa-
HUTb KoHcpurypauutro NMUM B meHio Paboyee npocTpaHcTBo. KOHpurypauuo MOXHO COXpaHUTb
TOMNbKO AN OAHOro YyCTPOMCTBA.

,D,J'IF! BOCCTaHOBIIEHUS BCeW KOHﬁ)MpraLI,I/II/I ana rpynnbl (baIZJ'IOB, HYXHO BblOEeJINTb HYXHble YCT-
per

povicTea 1 BblbpaTh KomaHay kifl 3arpy3uTb KoHdurypaumio NMUM ns meHio Pabouee npocTpaH-
CTBO.

BHumaHune nocne BoccTaHOBNEHUA KOHdurypauum m3 cdanna Ana BblOpPaHHbLIX YCTPOUCTB,
Heo6X04MMO CUMHXPOHU3UPOBaTbL AAaTy U BpeMs.

YTeHue BXOAHbLIX AAaHHbIX

Pexnm UTeHns BXOAHbIX AaHHbIX MO3BOMSET CYNTLIBATL U3MEPEHHbIE AaHHbIE ANS BblAEMNEHHO-
ro npubopa.

Pexum yteHns BxogHbIX AaHHbIX AobaBnseT B MeHo Paboyee NpoCcTpaHCTBO cnefyowme KoMaH-
bl

&
o 4 YteHue BXOAHbLIX AOadHHbIX - BKJTHOUUTL/OTKITIOYNUTb LUKNnn4yeckoe 4YTeHne BXOOHbIX

OaHHbIX. Korna YTeHNe aKTUBHO HaxoaunTCAa B HaXXaTOM COCTOAHUN.

BI/I,EI, obnactu pexnma 4TeHna MOXXHO USMEHUTb B pa3ferne ((BVID,)) rmaBHOIo MEHH0.

o Q CUHXpPOHM3aLMA - CUHXPOHU3MPYET AaTy u BpeMms ycTponcTsa. [na npoTtokona MOK
60870-5-101 CUHXpOHM3aUMa BbINOMHAETCS KOMaHAouW -cuHxpoHusauwms (103). [a-
Ta/Bpems CUHXPOHM3aLMN COOTBETCTBYET TekyLen aate/spemenn lMK.

o KomaHgbl cneunduyHesle gna npotokona MOK 60870-5-101.:

o @ COpocutb KaHan - nocbiniaeT KoOMaHgy No LUMPOKOBeLlaTenbHOMy agpecy -
C6pocuTb kaHan. [lJoctynHa Tonbko npu padote no npotokony MOK 60870-5-101.

[ononHuTeneHble kKOMaH4bl 1 ONUWK Ha NaHenu MHCTPYMEHTOB:
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o KHonka-nepekntoyatenb, A48 OblcTporo Bbibopa rpynnbl onpoca ( i pynna 0,

1, Mpynna 2). Npwn pabote no npotokony Modbus - BbIGOp COOTBETCTBYIOLEN Fpynnbl,
onpegenseTt agpec 6noka AaHHbIX, Npyn pabote no npotokony MAK 60870-5-101 - npouc-
X0OuT nporpammupoBaHue npubopa (Hactponkn M3K 60870-5-101 - rpynnbl onpoca cno-
pagnyecknx gaHHbIX).

o [lone uHTepBan onpoca - CoaepX1T Nnepuog onpoca AaHHbIX B MC.

o KomaHgbl cneuunduyHele gna npotokona MOK 60870-5-101.:

pynna

. p
o UYteHuMe nNONHLIX AaHHbIX KOHKPETHOM rpynnbl (| pynna O,

T2
1,

ipynna

Mpynna 2), ¢ NOMOLLbIO KOMaHAbI 3arnpoc nosiHbix 0aHHbIX (100).

o YTeHue napameTpa - UYTEHME OOHOrO M3 MapameTpoB npubopa (@ Ua, (Ol Ub,

@ Uc, ...), c nomMoLbio KomaHabl YymeHue (102).

Pexum YTeHne BXOAHbIX AaHHbIX NO3BONSAET BbIBOAUTL AaHHble CUYMTaHHble C YCTPOWCTBA, a
Takke npeobpasoBbiBaTh UX dunsnveckne eanHnupl. Mprnbopbl cepmm ETxxx mMoryT BblgaBaTb OaH-
Hble B cnegyowmx dpopmarax:

e [Ins npotokonos Modbus (RTU/ASCII):
o HopmupoBaHHOe 3HaueHue (BHyTpeHHU chopmat ET) - 2-6antoBoe Lenoe 4ucno.
dunsnyeckas BennuMHa U3MEpPEHHOro 3Ha4veHus npmesoautcsa k 5000 (unu k 50000
OIS YacToThl).
o 3HayeHue c nnasatoLLen 3anaTon - 4-0anToBoe YMcro ¢ nnasalwLlen 3anaTon. 3Ha-
YeHne U3NYECKON BENUYMHBI C YYETOM HACTPOEK YCTPOMCTB (KO3ULMEHTDI
TpaHcdhopMauunm 1M eguHuubl U3mMepeHuss napameTpoB). Tonbko ANs npoTokona
Modbus RTU n ansa napameTpos B rpynnax 1 u 2.
e [1ns npotokona M3OK 60870-5-101:
o HopmanusoBaHHOe 3HaueHue - 2-6antoBoe uenoe 4mncno. Cm. onucaHue NpPoOTOKO-
na.
o MacwrtabnpoBaHHOe 3Ha4yeHune - 2-6arToBoe Lenoe Yncno. CMm. onucaHne npoToKo-
na.
o 3HayeHue c nnasaroLlen ToYKkon - 4-6arToBOE YMCHO C NnaBatoLwen 3ansaTon. 3Ha-
YyeHne U3NYECKON BENUYMHBI C YYETOM HACTPOEK YCTPOWCTB (KOS ULMEHTHI
TpaHcdopMaLUn N eANHULbI U3MEPEHMSA NAapaMeTPOB).

Ons npotokona M3K BMecTe ¢ AaHHLIMU MOTyT nepeaaBaTbCs criedylolne napameTpbl (B 3aBu-
CUMOCTM OT HacTPOEK YCTPOWCTB):

e Onwucartenu ka4yecTtBa - CM. OfMcaHne NPoToKona.
e MeTka BpemeHu - B NONHOM hopmaTte (gata + Bpems - 7 6anT) unu B CoKpaEHHOM ¢op-
mMaTe (MUHYTbI + cekyHabl - 3 6anTta).

Ana nonyvyeHusa nHpopmaumm o paboTe NPOTOKOMNOB AaHHbIX, Npubopos cepun ETxxx, cmoTpute
PYKOBOACTBO MO 3KCMyaTaumu.

CunTbiBaHME BXOAHbIX AAHHbIX

Ana cunTbiBaHUSA BXOAHBLIX AaHHbIX HY>XHO BblOpaTb HYXHbI nNpubop B obnactu paboyero npo-

&
CTpaHCTBa U HaXXaTb HA KHOMKY 4 YrteHune BXOAHbIX OAHHbIX. ﬂpm 9TOM AdaHHaaA KHOMKa nepe-

XOAWT B HaXkaToe COCTOSIHWE W [AaHHble CYMTbIBAOTCSA LMKIMYECKN, C NEPUOAOM yKazaHHbIM B CO-
oTBeTCTBYlOWEM nosne. NMoBTOPHOE HaxaTue Ha AaHHYK KHOMKY OTKIYaeT CYMTbIBAHUE OaHHbIX.
Ana cunTbiBaHMA OaHHbBIX C ApYyroro npubopa He HY)XXHO AeaKTUBMPOBATb CYUNTbIBAHME, MOXHO Mpo-
CTO BblOpaTh HYyXHbI Npubop B obnacTtn paboyero npocTpaHcTea.

CuutbiBaHue no npotokonam Modbus RTU/ASCII. [JaHHble cunTbiBaEMble NPOrpaMmMon COOT-
BETCTBYIOT OAHO MX rpynn npubopa. 'pynnbl npubopa BbIGMPaOTCA C NOMOLLbIO KHOMKM Ha NaHenu
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MHCTPYMeHTOB. MapameTpbl BbIGpaHHOW rpynibl 415 KOHKpeTHOro npmbopa otobpaxaroTcsi LBETOM
COrnacHo HacCTpomKkam YTEHUS.
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Pucynok B7 — Pexxum urenus ['pynmbi-1 o npotokony Modbus (3HaueHwust ¢ maBaromiei 3amsroi)

CuutbiBaHme no npotokony MAK 60870-5-101. [laHHble CYUMTBIBAOTCA C NMOMOLLIbIO KOMaHAb! Ka-
HanbHoro yposHs npotokona MAOK 60870-5-101. MNapameTpbl rpynnbl yKazaHHOW B HacCTpoOMKax
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KOHKpeTHoro npmbopa gns npotokona M3AK 60870-5-101 (Onpoc gaHHbIX (Cnopaguyeckas nepe-
pava) - Kog ykasatensa onpoca) otobpaxatoTcs LLBETOM COracHO HacTpoukaMm, T.e 3TO AaHHble
KOTOpblE CHMTBLIBAKOTCA C NMOMOLLBIO cnopagnyeckon nepefadn. [laHHble nonyyYyeHHble ¢ NOMOLLbIO
Opyrvx 3anpocoB Takke oTobpaxarTcs (onpoc nomHbIX AaHHbx (100), uteHne (102), nepruoanye-
CKMe JaHHble).
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Pucynok B8 — Pexxum urenust ['pynmbi-1 o mpotokony MOK 60870-5-101 (ASDU tun <14>)

Bua obnactu pexvma YteHus

[aHHasa onuus BbI3bIBAETCA C NMOMOLLLIO MyHKTa MeHio Pabo4yee npocTpaHcTBO - Bug obnactu
pexnma YTeHus.

C nomouwlpb nonsi MacwTab MOXHO BLICTaBUTb MacwTab ans otobpaxaemblx AaHHbIX. [log no-
nem macwTab npeacraeneH mMakeT opmMa BbiBOAA OaAHHbLIX, C MOMOLLbD KOTOPOro MOXHO Bbl-
OGpaTb HyXHyt UBeTOBYHO rammy. [na Bbibopa LBeTa (hoHa M TeKCTa HY)XHOro dnemMeHTa Hago
KNMUKHYTb MO 3TOMY 3f1EMEHTY 1 BbIOpaTh LBET.

CuHxpoHusaumsa spemexu NUM

B pexume CMHXpOHM3aLMKN BpeMeHU Npou3BOANTCA CUHXPOHU3auns Bpemenun MK n ycTponcTs.
Tak ke faHHbIA peXxxMM No3BOorSeT YCTaHOBUTL N0BYI0 AaTy 1 BpeMs.

Pexum yteHunsa BxogHbIX AaHHbIX AobaBnseT B MeHo Paboyee NpoCTpaHCTBO cnefyowme KoMaH-
abl:

. CVIHXpOHVI3VIpOBaTb - CMHXPOHM3auuMs/yCTaHOBKa AaTbl U BPEMEHU Ansi BblOpaHHbIX

CTPOMNCTB
. ﬁi MpounTaTb Bpems - YTEeHNE AaTbl U BPEMEHN O115 BbIOPaHHbIX YCTPOUCTB
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UTeHne gaTbl U BpeMeHu

UToObl NnpounTaTh Aaty M BpeMs ANns HYXKHbIX YCTPOWCTB, Heobxoaumo Bbibpatbh ux B obnactu pa-
Oouyero npoctpaHcTBa (Npu 3TOM OHWM OTobpasaTcs B obnactu CUHXPOHM3aLUN BpPeMeHU U Ons
Kaxgoro u3 Hux 6yaet otobpaxeHa gaTta M BpeMs akTyanbHasa Ansi NOCNeaHEero CYMTbIBaHUS KOH-

p1rypaumoHHbIX NapameTpoB) U HaxkaTb KHOMKY MpouuTatb Bpems.
CuHXpoHM3auusa gaTtbl U BPEMEHU

YUT06bl CUHXPOHM3NPOBATb AaTy M BPEMS AN HYXHbIX YCTPONCTB, Heobxoanmo BbibpaTb X B 06-
nactu pabo4yero nNpocTpaHCTBa, 3aTemM B ob6nactu CMerouusauuu BpeMeHU BbiGpaTb Nepekrto-

yaTtenb CuHxponusaums ot MK 1 HaxaTb Ha kHonkKy k&4 CUHXPOHU3NpPOBaTh.
YcTaHoBKa gatbl U BpEMEHMU

UToObl yCTaHOBUTL AaTy U BPEMS OJ1s1 HYXXHbIX YCTPONCTB, Heobxoammo BbibpaTth Mx B obnactu pa-
boyero npocTpaHcTBa, 3aTeM B o06nactu CUHXPOHU3aLUM BpPeMeHM BbibpaTb Mepekiova-
Tenb MpounsBonbHaA ycTaHOBKAa, YCTaHOBUTbL B MoOSfie BBOAA AaTy M BPEMSA U HaxaTb Ha KHOM-

Ky a4 CMHXPOHM3NPOBATh.

[No6aBneHne HOBbLIX YCTPOUCTB

[aHHbIN pexknm npegHasHadeH ans obdaeneHnst B paboyee NpoCTpaHCTBa YCTPOWUCTB C HACTPOM-
KaMyn MHTepdenca OTNMYHLIMKU OT UCXOOHOro (HacTpOMKM Mpu KOTOpbIX paboTtaeT paboyee npo-
cTpaHcTBOo).[JobaBneHne HOBbIX YCTPOWCTB NPONCXoauT B ABa 3Tana:

e [loMCK HOBbIX YCTPOWMCTB
o [loGaBreHne HOBbIX YCTPOWNCTB

Monck HOBLIX YCTPOWCTB

[lns novcka yCcTPOWCTB C HACTpoOWKaMu OTIIMYHLIMK OT HACTpoek paboyvero MPOCTpaHCTBa HYXKHO
BbIMOSHUTb CrNeayoLLee:

1. B rpynne NapameTpbl coegnHeHMA BbIOpaTb HACTPOMKM UHTepdenca COOTBETCTBYHOLLME
NOOKMIOYEHHBIM YCTPONCTBAM.

2. B none Ycrtpouncraa 3anvncaTb HOMepa YCTPOUCTB.

3. HaxaTb kHonky CkaHupoBaTh.

4. [oxgaTbCHd NOKa B CMUCKE HIDKE MOSBATCA HANWOEHHbIEe YCTPOMCTBA.

[oGaBneHne ycTponcTs

lMocne Toro Kak ycTpomMcTBa HandeHbl U OTOOpaXeHbl B CAWCKE UX MOXHO 00OaBuTb B pabouyee
npoctpaHcTBo. Npn gobaBneHnn npoucxoguT nepeHacTponka paboynx MHTEpPdENCOB YCTPOMCTB
HacTporkamMu COOTBETCTBYHOLWMMM pabodemy nNpocTpaHCTBY. YTOObI 406aBUTbL YCTPOMUCTBA HY>KHO
nponucaTtb WM HOBble HOMepa B koroHke HoBble Homepa (ONuMOHaNbHO) W HaxaTtb
Ha kHonky [lo6aBuUTb.

Hymepauusa yctpoucts
JlaHHBII pEXXUM TO3BOJISIET U3MEHATh CETEBhIE HOMEpPA YCTPOMCTB B pabodem mpocTpaHcTBe. Jlis
3TOTrO CHayaja HYKHO BBIOpaTh yCTPOMCTBA, B KOTOPBIX OyIyT MPOU3BOAWUTHCS M3MEHEHHs (Ipu

9TOM OHHU TOSIBATCS B oOsiactu [lepernMeHoBanus ycTpoicTB). 3aTeM B KoyioHke HoBbie HOMEpa 3a-
MMCaTh KeTaeMble CETEBble HOMEPA U HaXKaTh KHOMKY [lepernmeHoBaTh.
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Pucynok B10 — Pexxum HyMepanuu yCcTponCTB

NMoBepka

Pexum npegHasHadeH gns metponorndeckon nosepku MM, OH fOCTyneH TONbKO NPy HAacTponKax
nHtepdgenca Modbus RTU n npu nogknioveHmmn Bcex npnbopos B CETU K NEPBOMY UHTepPhency.

Mpn akTMBaLMKM OaHHOrO pexuma, nporpamMmma nepeHactpaveaeT uHTepdenc 2, ansa scex NMNAM B
CeTn, B PEXMUM N3MepeHns ToyHocTn YacoB MM un otobpakaeT Ha akpaHe BCe mapameTpbl Mo

rpynne 0.

Mpwn BbiIxo4e 13 gaHHOMo pexxumMa nporpamMmma BoccTaHaBnmBaeT paboTy nHrepdenca 2.
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[Ipunoxenue I

IIporokosbl 00MeHa npeodpa3oBaresiei cepun ETxxx
(rev 1.92 ot 3.06.13)

IIpuHsATHIE COKpPALLIEHUS
[TNM - nmpeoOpazoBaTeb U3MEPUTEITbLHBIN MHOTO() YHKIIMOHATBHBIH;
THU (TUT) - TenensmepeHus TEKyIUX 3HAYCHUH TapaMETPOB CETU NMEPEMEHHOTO TOKA;
BIIO — BcTpoeHHOE MpOrpaMMHOE 00ECTICUCHHE;
Ktt — xonddunment tpanchopmaiuu Toka;
KtH - k03¢ dunment tpanchopmannu HanpspkeHus;,

Berpoennoe nporpaMMHoe obecrieueHue npeoOpa3oBaTesieil N3MEPUTENbHBIX MHOTO(YHKIHO-
HanpHBIX ([IMM) cepum ETxxX npemycmarpuBaeT oOMEH JaHHBIMH C YCTPOWCTBAMHU BEPXHETO
YPOBHS B PEKUME TIOJYMHEHHOTO TI0 JBYM HE3aBHCHMBIM ITOCIICIOBATSILHBIM HHTEpQEHcam.

O6a unrepdeiica Ha PU3NYECKOM YPOBHE BBITIONHEHBI B cTanaapre RS-485, u moryT ucnomns3o-
BaThCS JJISL:

- BrioueHus [1MM B nokanbHyr0 HHGOPMAIIMOHHYIO CETh aBTOMaTH3UPOBAHHOM CHUCTEMBI M C-
METYCPCKOTO KOHTPOJIS;

- pe3epBUpPOBaHUS KaHaja Mepeayl 1aHHbIX;

- Iepe/Iayyl TaHHBIX HA MHTEJUICKTYAIbHOE MHIUKATOPHOE YCTPOUCTBO;

- koH(purypamuu [11M;

- MeTposiorndeckoit nosepku I1TMM.

NuTepdeiicsl IMEIOT HE3aBUCHUMbIE HACTPOMKHU:

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

- popmaros nepenaun 6arita nanHbix: SN1, 8N2, 8E1, 801,

- mpoTtokosioB oomena: Modbus, MOK 60870-5-101;

- CMelIeHH agpecoB 00BEKTOB HHPOPMAIUH.

@ Buaumanue!

Ilpu BbINycke U3 Npou3BOACTBA AJisi 000ux uHTepdeiicoB [IMM ycranaBauBaloTcs cieaylomue Ina-
paMeTpsbl CBSI3HU:
- mpotoko oomena -Modbus RTU;
- cKkopocTh 00MeHa — 9600 6uT/cex;
- popmar nepenaun ciaoBa (6aiita) naHubix — 8N1 (8N2 - dns ET ¢ damoii évinycka do 01.06.2013):
1 crapToBbIii OUT;
8 OuT JaHHBIX (MJIAJLINIA OUT MOCHLJIAaeTCH MEePBbIM);
HeT OuTa napurera, 1 cTonoBbIi OUT;
- cMelleHne ajgpecoB HH(popmanuoHHbIX 00bekTOB 0X0000;
- ceTeBOil ajpec MpUGOpa COBNAJAET C ABYMsI MOCAeAHUMHE Huppamu ero cepuiinoro Homepa (00 co-
OTBETCTBYeT ceTeBomy aapecy 100).

Kaxxapiii u3 uaTepdeiicoB MOKET HCIIONH30BATHCSI B KAUECTBE PE3EPBHOTO KaHama.

N3mepenHbie mapaMeTpsl MOTYT OBITh Pa3eIeHbl MKy IBYyMsI HHTepdeiicamMu 11l TIOBBIIIe-
HUSL CKOPOCTH OIpoca nmpeoOpa3oBaTers.

Nutepdeiic-2 HafeneH JOMOTHUTETFHBIMI TEXHOJIOTHIECKUMU (DYHKIUSAMU (CM. J1ajee).

BenyiieMy ycTpoiicTBY TOCTYIHBI CIEAYIONINE BUIBI TEXHOIOTHUECKUX WH(OPMAIIMOHHBIX CO-
oOuieHuit (00beKTOB MHPOPMAIUH):

- uneHTuuKannonnbie nanueie [ITUM;

- TeJleu3MePeHns TeKyIux 3HadeHni napamerpos (TH);

- €IMHOBPEMEHHBIE Cpe3bl rpymnnsl TH;

- 3aMenaromue 3HaueHus TU;

- ACTPOHOMMYECKOE BpEMs 1 CHHXPOHU3AIUU CUCTEMBI KOHTPOJIS;

- UH(OpMaLHsI TUarHOCTHYECKOT0 KOHTPOJIS;

- MIOJIb30BATEILCKUE COOOILICHHS.
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3nauenuss TH Moryr nepenaBaTbcsi Ha YCTPOMCTBA BEPXHETO YpOBHS, B 3aBUCUMOCTH OT HC-
HOJIb3YEMBIX MPOTOKOJIOB OOMEHA U UX HACTPOEK, B CIeAyroIuX (popmaTax:

- IByxOalTHBIC 3HAUEHHSI B OTHOCUTEJILHOM LIEJIOUNCIEHHOM (hopMmare;

- IByXOaliTHbIE HOPMaIM30BaHHbIE 3HAYEHUS;

- IByXxOalTHBIE MAaCIITAOMPOBAHHBIE 3HAYECHNUs C (PUKCUPOBAHHOM 3aISTOMH;

- yeTbIpex0aiiTHpIe MacIITaOMPOBAaHHBIE 3HAUCHMSI C IJIaBAIOIEH 3aMsATOH.

Joctynublie 11si cunthiBanus 3HadueHust TU (10 31-ro oAHOTUITHOTO 3HAYEHUSI) TPEACTABIISIIOT-
cs B BHJIE 3-X TPYIII IapamMeTpoB (00bEKTOB HH(MOpMAIUN):

I'pynna 0 — nonnsie (00mue) nannsie. ['pynmna mapamerpoB qoctymnHa Beeraa. KonnuectBo ma-
paMeTpoB B IpyIIe onpenensercs Mogudukanuen npeodpasoparens. Pacrnonoxenue u nocienoBa-
TEJILHOCTD TIAPaMETPOB B aJIPECHOM MPOCTPAHCTBE perucTpoB (Juist mpotokora Modbus) duxcupo-
BaHa M HE 3aBMCUT OT KOH(Urypauu npeodpaszonareis. B kauecTBe cepBrca MOXKHO UCIOIb30BATh
pexxuM «3amenienue 3HaueHuid TH» (mongMena n3aMepeHHsIx 3HaueHui TY KkoHCTaHTaMu U3 HacTpo-
€4HBIX Tabuun). 10T pexumM padorel [IMM ncnons3yercs npu nNpoBeJeHUH padOT MO TECTUPOBA-
HUIO U OTJIAJIKE MIPOIeTyp HH(POPMAITMOHHOTO 00OMEHa;

I'pynna 1 — napametpsl, BelOupaemble U3 NOAHBIX JaHHBIX (I'pynmnbi-0) npu koHpurypupona-
Huu npudopa. [locienoBarenbHOCTh HAOOpa MapaMeTpoB (OMpPEAEseT MOCIEIOBATEIBHOCTD UX TIe-
pellaur B KaHaJl) U UX KOJIMYECTBO ITPOU3BOJIbHBI,

I'pynna 2 — napamertpsl, BbiOMpaeMble U3 NOJIHBIX AaHHBIX (I'pynnei-0) npu KoHpuUrypupoBa-
HuM npubopa. [locnenoBarenbHOCTs HAOOpa mapaMeTpoB (OMpEAEISEeT MOCIE0BAaTEILHOCTD UX T1e-
peaayu B KaHal) U UX KOJIMYECTBO IIPOU3BOJIbHBI.

[TapameTppl ka0l IpynIbl MOTYT CUMTHIBATHCSI HE3aBUCUMO IO JIBYM UHTepdeiicam oJHO-
BPEMEHHO JIByMs BEIYLIMMHU yCTPONCTBAMU (JIOMYCKAIOTCSl pa3HbIe IPOTOKOJIbI OOMEHA).

I'pynna-1 MoxeT ncnoab30BaThes U nepeaayd cOpMUPOBAHHBIX B HEll JaHHBIX HAa MHIUKA-
TOPHOE YCTPOMCTBO.

I'pynmna-2 nomnonHUTENBPHO MOYKET UCIIOJIB30BATHCS Ul PETUCTPALUN €IMHOBPEMEHHBIX CPE30B
3HaueHuil TU B 3a1aHHBIE MOMEHTBI BpEMEHN OTHOCHUTENIBHO HayaJla yaca.

Jns peanuzanuu (QyHKIHMH CHCTEMBbI €IMHOTO BPEMEHH, MOJIEP)KUBACTCS METKAa BPEMEHHU B
dopmare 3-x wiu 7-mu OaiT aas nporokosa MOK 60870-5-101, u 8-mu Gaiit 1t nmpoTokora Mod-
bus.

Kaxnpiii 00bexT nHpopmanuu (OJUHOYHBIA MapaMeTp WM TpyIIa NapaMeTpoB) HUMEET CBOM
YHUKaJIBHBIN ajipec. Anpeca 00beKTOB MH(POPMAIIMK MOTYT CMeEIaThes B mpeaenax 16-Tu paspsia-
HOT'O aJpECHOT0 MpocTpaHcTBa OT -32768 1o +32767 ¢ mOMOILBIO MTPOrpaMMbl KOH(DUTypaluu st
KaX/10ro uHTepeiica OTaeNbHO.

Kondurypanus [IMM MoxeT ObITh BBIIOIHEHA C TOMOUIBIO CIIEHUATU3UPOBAHHON POrpaMMBbl
«EMasterNet» pazpaborku OO «3Hepronpubop» MM ¢ MOMOILIBIO JIFOOOH Ipyroil MporpaMmsl,
CO3/71aHHOM Ha OCHOBAHMH JAHHOT'O JOKYMEHTA.

ITporpamma «EMasterNet» npennaznadeHa st paboThl B JIOKaJIbHOW MH(POPMALIMOHHOM CETH.
OnHa 1o3BOJISIET B pEKUME CKAaHUPOBAHMSI ONIPeNesaTh Halnuue noAxiatoueHHbx [IMM, cunteiBats €
HUX HJEHTU(UKALMOHHBIE MapaMeTpPbl, BBIIOJIHATH yIAJIEHHOE KOH(UTYpHUpOBaHUE NPUOOPOB M
NepPUOANYECKH CUUTHIBATh C HUX 3HadeHust TU B pexxuMe peaabHOro BpeMEHHU.

Jlanee npuBOJATCS OCOOCHHOCTH JIOKAJIbHOW peann3aluu nporokoia oomena Modbus u mpoto-
koma TOCT P MOBK 60870-5-101, moxnepkuBaeMbIX IPeoOpa3oBaTEIICM.

@ Buumanmue!

H320moeumensv pexomendyem 6 Kauecmee OCHOBHHIX UHPOPMAUUOHHBLIX 00BLEKMOE 014
cuumoieanusn ucnoavzoeams I pynny-1 u I'pynny-2.

B coséoxynnocmu ¢ nepecmpaugaemvblm HA4anbHbIM A0PECOM, NPOU3EOJIbHBIM HADOPOM na-
pamempos u nPOU360aAbHOI NOCIE008AMENbHOCHBbIO UX Nepedayu 6 KAHAl IMmu UHPOPpMayUuoH-
Hble 00beKmMbl MOIHCHO PACCMAMPUECAMb KAK YHUGEPCATIbHbIE.
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| OcoGenHocTu peajqu3anuu nporokoaa oomena «Modbus»

[IpeoOpaszoBarens moaAepKUBacT aBa pexuma pabotel mpotokosia: Modbus RTU u Modbus
ASCII.

Huamna3zon agpecoB [IMIM B 1oKabHOM CETH MOXKET yCTaHABIMUBATHCS B Iipeaenax 1...254.

upokoBemaTenbHblil agpec «0» UCHOIB3YyETCS s KOMaHJ CUHXPOHHU3ALUMH acTpPOHOMUYE-
CKOTO BPEMEHHU U KaJeHAaps, a Tak ke JJIsl MOAu(UKALUKA HACTPOCUHBIX MapaMeTpoB, OOLIUX Ui
Bcex [IMM B cetn. Ilpu npueme coobmenus ¢ agpecom «0» oTBeT mpeoOpa3oBaTesieM HEe MHUIUU-
pyercsi.

Anpec 255 (koH(UTYpallMOHHBIA agpec) HCIob3yeTcs mporpammoii «EMaster» npu MHIUBH-
IyaqbHOM MOJKItoYeHuu mnpeodpazoBatens k [IK ams ObicTporo ompepeneHus ceTeBoro ajapeca
[TNM. Hcnonb3oBaHue 3TOro agpeca Ajs pabOThl B JIOKAJIbHOW CETU HE JOINYCKaeTcs (IPUBEAET K
omuOkamM oOMeHa).

[TpeoOpa3zoBarensb moaaepkuBacT cieayromue GyHkiuu nporokoiaa Modbus:

OyHKIMS 3 — YTEHHE PETUCTPOB HACTPOEK;

OyHKUMS 4 — YTEHUE BXOJHBIX PETUCTPOB (TEKYIIHME 3HAUECHUS TapaMeTPOB);

Oyukuus 16 — MmoauduKanys perucTpoB HACTPOEK;

Oynknusa 17 — yreHue uaeHTupuKaTopa npeoopasoBaTeis.

MaxkcuManbHas JJIMHA COOOIEHUSI BMECTE C 3aroJOBKOM M KOHTPOJBHOW CYMMOH HE MOKET
peBbIIaTh 256 OailT.

1 ®opmaThl JaHHBIX

CunThIBacMbIC ¢ TIOMOIIBIO TpoToKoa Modbus naHHBIe MOTYT OBITH MTPEACTABICHBI B CICIYIO-
mux gopmarax:

D1 D3 D4 D5
CT. OaiiT 3HaK-TIOP. “IT” MCEK CT.
MJI.OaMT MaHT. CT. “0” MCEK M.
MaHT. “B” yac
MAHT. MIL. “e” MHHYTA
“p” MeCsI
“K” JIE€Hb
“a” rof CT.
TOJI MIL.

m @1 — 1Byx6aiiTHOE MacIITAOMPOBAaHHOE 3HAYEHUE BEJIMYMHBI B OTHOCUTEIILHOM LIE€I0UHCIICH-
HOM (opMate (HopMupoBaHHble 3HadeHus). HomunanbHoe uznueckoe 3HaUE€HUE MapaMeTpa cooT-
BeTcTBYeT 5000 ycnoBHBIX enunuil. [Ipu nepenade 3HaueHUs NEPBBIM MEepeaeTcsl CTapiuii OaiT.

Crapmuii pa3psia nepsoro 0Oaiita — 3Hak: 0 — MoyIoKUTEIbHAS BEIUYMHA, | — OTpULIaTenbHAas Be-
nuyrHa. JlnanazoH JOMyCTUMBIX 3HaUY€HUM oT -32768 mo +32767. OTpuliarenbHble 3HAYCHUS Mpe-
CTaBJISIFOTCS B IONIOJTHUTEIILHOM KOJIE.

C=K-A/Anom

s npeobpazoBanust C B 3HaYCHUS GU3NUCCKUX BEJIMUUH CJICTIYET MOJIb30BATHCS BBIPAKCHUCM:
A=C-Anom /K, rze:

C — momryueHHoe ¢ mpubopa 3HadeHne napamerpa B hopmare O1;

K — koaddunment npuseaenus pasubiii 5000 11 Bcex mapameTpoB (U1 YaCTOTHI CETH JIOTIOJ-
HUTEIHLHO MOXKeT puMeHsaTbest K=50000);

A — 3HaueHue u3MepseMoro napamerpa B pusndeckux equaunax (B, A, Br, Bap, B-A, I'i, en.);

AHOM — HOMHHAJIBHOE 3HaueHHE u3MepsieMoro mapamerpa Ha Bxoae [IMM (Ta6numa-2 u
n.1.2.2 PO).

JlJis TIOBBILLIEHUS! TOYHOCTH CUUTHIBAHUS 3HAYEHUS YACTOTHI CETH, KO3(DPUIMEHT MpHUBeaeHUS

110 3TOMY MapaMeTpy MoxeT ObITh yBenuueH B 10 pa3 npu Hactpoiike [IMM. Torna 3HaueHue napa-
42



metpa C cunThIBaeTcsi ¢ mpubopa Kak JBYXOaWTHOE MOJOKUTENIbHOE YHCI0 0e3 3HaKka (HOMHHAIb-
Hoe 3naueHue 50000).

[Tapametprl ['pynmbi-0 MOKHO CUMTBHIBATH TOJIBKO B 3TOM LiesodncieHHOM (opmate. Dopmar
IpUMeEHseTCs AJ1s ObICTPOro CUMTBIBAHUS JJTAaHHBIX U 1711 MeTposiorndeckoii nosepku [TMM.

m @3 - macmTabMpoOBaHHOE 3HaUEHUE — KOPOTKHUi popmar ¢ masaromeit 3amstoid IEEE STD 754
(4 Oaiita). [TepBriM nepenaercs baiit 1 (M. GuTom Brepen):

BuThI 27 2° 2° 24 23 2° 2! 20

Baiir 1 S E2’ E2° E2° E2* E2° E 2° E 2!
Baiit 2 E2° F2t F2° F2° F2* F2° F2° F2'
Baiir 3 F2® F2° F2l Foll F21 F2B3 Fo Fob
Baiir 4 F2t Fo2l F218 F2b F 2% F22 F27% F2%

S — 3HaK 4ucia;
E — mopsox;
F — npoOHast yacTh MAaHTHCCHI.
3HaueHHe YKCIIa ¢ [UIAaBAkOMei 3amsToii cocrapmser R = (-1)°+ 25727+ (1,F);
[Tony4yennoe c¢ [IMM 3HaueHue napamerpa NpeACTaBIsIeTCs B PU3NICCKUX EAUHUIAX C YIETOM
yCTaHOBJIEHHBIX K03 uunenToB Tpancopmanuu K, KTT 1 enunun namMepenuit.
3tot dopmar npumMeHsiercs s mapamerpoB 'pynnsil u I'pynmsi-2.
Jlnst BbrUMcCIeHus: (pU3MUecKoi BEIMUMHBI U Ilepeauu ee B kKaHai B (popmarte D3 ucnonpiyercs
BBIpaKEHUE!
R=Kn-C
rne; Ko = Yunowm * KT /5000;
R — 3HadyeHue napamerpa B hopmare ¢ MiaBarolieid TOUKOM;
C — 3nauenue napamerpa B popmare D1 ;
Kn = koaddurtment npuseaenus (tabnuiia namsta [TM);
YHOM — HOMUHAJIbHOE 3HaUeHHe NapaMeTpa B pusnveckux enunuiax (Tadmuma 1.1);
KT — ycraHoBieHHbIH B HacTpoiikax koddduiment rpancdopmarmu (Tadbmuna 1.2);

Tabmuua 1.1  Exausune! uamepenuit

YHOM = HOMUHAJIbHBIE 3HAYSHHS TTapaMeT-
HaumenoBanue mapamerpa
POB-€AMHHUIIBI U3MEPEHUS
IToka3zaTenb eMHAL U3MEPEHUI
0 3 6

(Tabnuiia HaCTPOeK)
Hanpsoxenns dazHbie Uno [B] Und-107 [xB] -
Hanpsxenue HyI. mocie10BaTebHOCTH Uno/3 [B] | Uno/3-10° [kB] | -
Hanpsokenus mexaydaszHbie Unn [B] Uni-10” [kB] -
Tok ¢a3zublii lHp [A] - -
ToK HynI€BOM MOCIIEIOBATENBHOCTH /3 [A] - -
MOIIHOCTh aKTHBHAs Pud [Br] | Pud-107° [xBr] Pud-10° [MB1]
MOITHOCTh peakTHBHAs Quo [Bap] | Qud-10” [xeap] | Qud-10° [Meap]
MOIHOCTH MOTHAS Sud [B-A] | Sug-10” [xkB-A] | Sud-10° [MB-A]
KocunHychl yriioB ell. - -
Yacrora cetu I'g - -
[Ipumeyanne: HOMHHAJIBbHBIC 3HAYCHHUS MapaMeTpoB cM. PO (Tabuuia-2)

Tabmuma 1.2 Koaddurmmentsr Tpanchopmaruu KT mst NeTU

NeTU 1 2 3 4 5 6 7 8
[Tapam. | Ua Ub Uc Uo/U/UI | la Ib Ic lo/l
KT KtH KtH KtH KtH KtT KtT KtT KtT
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NeTU 9 10 11 12 13 14 15 16
IMapam. | Uab Ubc Uca Pa Pb Pc Ps Qa

KT Kt Kt Kt Kta'Ktr | Kt'Ktr | KTH'KTT | KT KTT | KTH-KTT
NeTU 17 18 19 20 21 22 23 24
IMapam. | Qb Qc Qs Sa Sb Sc SS Ca

KT Kra'Krr | Kta'Krr | Kra'Krr | Kra'Krr | Kra'Krr | KraKrr | KraKrr | 1

NeTU 25 26 27 28 29 30 31 32
[Tapam. | Cb Cc Cs F U I Ul -

KT 1 1 1 1 Kt Ktr Kt -

m @4 - syniement uadopmanyu - 8-Mu OUTHBIM CUMBOJI U3 paciupenHoro Habopa cumosioB ASCII.
OnHoOGailiTHRIE CHMBOJIBHBIE JTaHHBIE MEPENAOTCs Mapoil B oqHoM peructpe. [lepBbiM mepenaercs
NEPBBIN [T IPEJCTABICHNUS CUMBOJL.

m @5 — 3HaueHue MeTku BpeMeHu. [lepBbIM nepenaercs crapiuuii 0aliT MUITUCEKYHI.

dopmar 3HaueHUsT BpeMeHU: MILTHCEKYHABI (0-59999), munytsl (0-59), IV — Bpems HexelcT-
BuTenbHO, Yackl (0-23), SU — nernee Bpems (0 — crangapTHOe BpeMms, | — jieTHee BpeMs), IeHb Me-
cana (1-31), nens vemenu (1-7), mecsps (1-12), roasr (2000-2099).

BuTHI 20 | 22 | 22 | 2t | 22 | 22 | 2 | 2°

- baiit 1 MUJUIMCEKYH/IBI (CTapiuid 6aiiTt)
= | baiir 2 MUJUIMCEKYH/IbI (MJIaAIui 6auT)
& | bair 3 SU 0 0 | 9achl

baiir 4 I\ 0 MUHYTBI

baiir 5 0 0 0 0 | MECSILIbI
g Baiit 6 JTHU HEIEIHN JTHU Mecsia
= | bait 7 roJipl (crapmuii 6aiT)

baiit 8 roJipl (Mitamuii 6aiT)

3HaveHNe METKH BpeMeHH TpescTaBisieTcs kak JlaTra (2 peructpa) u Bpems (2 peructpa).
Omnaru SU, IV u «aHM Heenn» yCTaHABIMBAIOTCS B METKY BPEMEHH, €CITU OHU Pa3pelleHbl IPU
koH¢urypauuu [TUM.

@ Buumanmue!

Hapamemp IV npunumaem 3nauenue «0» nocie CUHXPOHUZAYUU BPEMeEHU BeOYUUM YCMPOLC -
60M, U 3HaAUeHue «1» no ucmeuenuu 8PeMeHH020 UHMEPSAId, YCMAHOBIEHHO20 8 malmepe Oetcm-
sumenvroco epemenu [IUM npu nacmpoiike npeobpazosamens. Ilpu cuumeiéanuu sHavenus gpeme-
HU amom ¢hrae 2080pum eedyujemy, 4mo 803MONICHO NPeGblUleHUe npedeia NOSPEUHOCIU usmepe-
Hus epemenu, u wacevl ITUM nopa cunxponusupoeams ¢ 5maioHoM.

3naveHus napamerpoB TH MoryT ObITh cuMTaHbI ¢ TOMOIIBI0 DyHKIMKU-4 KaK OJMHOYHBIE Ma-
pameTpsl, WM Kak O0JI0KU oJHOpOoIHbIX BenuuuH (I'pynnsl) B popmaTax, ykazaHHbix B Tabmune 1.3.

3Ha4YeHre AaThl 1 BPEMEHU MOXET OBITh CUMTAHO C MTOMOIIbI0 DyHKIMK-3 1 MOAUDUITPOBAHO
¢ momorrsio OyHkiu-16 B ykazanHoM Bbite Gpopmare o agpecy 0X001C (cm. Tadm.4.1).

Anpeca rpymni U perucTpoB, TOCTYIHBIX TOJIb30BATEINI0, IPUBEICHBI fasiee B pa3zaene 2, Tabnu-
ma 2.2. u Tabmnuma 2.3.
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Taomauua 1.3

®opm | Onucanue Gopmara baiir | RTU ASCIl | I'pynna

3HaueHusl B OTHOCUTEIHHOM LEIOYHCIEHHOM

d1 1 2 na na 0,1,2
¢dbopmMate (HOpMUPOBAHHBIC 3HAYCHHSI)
MacmrabupoBaHHoe 3Hau€HUE — KOPOTKHIA

D3 P . . p 4 na HET 1,2
(dbopMarT C rIaBaromei 3ansaTou

D4 OnH00alTHRIE CUMBOJIBHBIE TAHHEIE 1 na na ---

1.1 Pesxxum RTU

B oTOM pexnMe IaHHBIE TEPENAOTCS YMCIOBBIM JBOUYHBIM KOZOM, KaKI0E€ COOOIIEHHE MeEpe-
JIA€TCsl HEMIPEPHIBHBIM ITOTOKOM, CHHXPOHHU3AIMsI COOOMICHUI MPOMCXOAUT 10 Iay3aM MEXIy CO-
OO0IIeHUsAMH B COOTBETCTBUH co crienudukarmeir Modicon, Inc.,Industrial Automation Systems.

Tunuuaeii GpeitmM cooOIeHHUS :
Crapt Anpec DyHKIUA JanHble CRC Konen
T1-T2-T3-T4 8 bur 8 obur N x 8 6ur 16 Our T1-T2-T3-T4

B RTU pexume coobiieHre HAYMHAETCS [10CIe UHTEpBala TUIIMHBI PAaBHOI'O BPEMEHH Iepe/ia-
yn 3.5 cioBa IpH JaHHOW ckopocTH nepenauu. [lepseiv nonem nepenaercs aapec [I1MM.

Bcenen 3a mocnenHuM nepenaBaeMbIM 0aiiTOM TakXke ClleAyeT WHTepBajl TUILMHBI MPOJOIHKH-
TEIBLHOCThIO HE MeHee 3.5 cnoBa (Oaiita). HoBoe cooOmienne B KaHaje mepenayu JA0HKHO HaYH-
HaTbCs MOCJE ITOr0 MHTEpBaja.

Bo3moskHbIe popmatel iepenaun cioa (6aiita) nanaeix B RTU-pexume:

1 cTapTOBBIif OUT;

8 OUT MaHHBIX, MITQIITAM OUTOM BIIEPE/T;

1 6ut maputera (4eT/HeueT); HeT OMTa MaApPUTETa;
1 cTOmOBBIM OUT; 2 CTOIOBBIX OUTA.

3nauenus napamerpoB TU (manusie) mst rpymm 0, 1 u 2 npeacrasnsaoTes B popMarax, yka3aH-
HbBIX B Ta0muue 1.3.

1.2 Pexum ASCII

ITpu ucnonwszoBanuu ASCIlI-pexxnma kaxaplii 6alT coobuenus nepenaerca kak asa ASCII
CUMBOJIa. ['1aBHOE MPENMYIIECTBO ATOr0 CIocoda — BpeMsi MEX]y nepefaueil CUMBOJIOB MOYKET
nocturath 1 cex. 6e3 BOSHUKHOBEHHS OIIMOOK OOMEHa.

OCHOBHO# HEIOCTAaTOK ATOI0 crioco0a oOMeHa — OoJibIas JIMHA COOOIIEHNH U, KaK CIIEICTBHUE,
HU3Kasi CKOPOCTh cuuThIBaHUs AaHHbIX ¢ [IMM. U3-3a Gonbinoii AMuHBI coodmeHuit Gpopmar npen-
cTaBiieHus JaHHbIX D3 B 3TOM pexume He MOIeP>KUBAETCS.

®opmar nepenaun 6aiita nanubIx B ASCII-pexxume:

- Cucrema KOJUPOBKH JIAHHBIX - IecTHaaaTepudHas kak asa ASCll-cumBona 0-9, A-F;

- Haznauenue our:

1 cTapToBBIii OUT;

7 OUT MaHHBIX, MIAAIIUM OUTOM BIEPE];

1 6ut maputera (4eT/HeUeT); HeT OMTa MAPUTETA;
1 cTOmOBRIM OUT; 2 CTOIMOBBIX OUTA.

Coo01eHre HaYMHACTCS ¢ CUMBOJIA «.» (3A hex) v 3aKkaHYMBAETCs MOCIIE0BATEIILHOCTHIO CHM-
BOJIOB «B03BpaT Kapetku — CR» u «niepeBox crpoku — LF» (0D u OA hex).

WuTepBan Mexay cUMBOJIaMH COOOILIEHUSI HE TOJDKEH MpeBbimath 1 cex. Ecnu untepBan 60b-
me, [IMM BocnmpuHUMaeT 3TO Kak OMIMOKY W OTBET BeAylIeMy HE WHHIHMUPYETCS. TUNUYHBIHA
bpeitM cooOIICHUS TPEICTABIISICTCS TaK:
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Crapt Anpec OyHKITUA JlaHHbIC LRC Komnen
1 cam (":") 2 cum 2 cum N cum 2 cuM 2 cum (CR LF)

Anroputm resepanuu LRC:

1) CitoxuTh Bece OaiiThl cOOOIIEHUS 110 MOAYIIO 256 (TIepeHOC 0TOpachIBAeTCs), UCKITIOYAst CTapTo-
BbIli cuMBoJ ":" B koneuHsle CR, LF;

2) OtHaTh nosyuuBIeecs 3HadeHue ot uynucia FF(Hex) - 3To siBisieTcst IEpBBIM JIONIOJIHECHHEM,

3) IIpubaBuTh K NOJYyYMBLIEMYCS 3HAYEHUIO | - 3TO BTOPOE JOTOIHEHHUE.

3navyenus napamerpoB TU (mannsie) g rpynm 0, 1 u 2 npeacrapisioTcst B popmarax, ykasaH-
HbIX B Ta0mure 1.3.

1.3 Koasb! ommook

[INM noanepxuBaeT KoJibl OIIMOOK ykazaHHbIe B Tabmune 1.3.

Ta6mmna 1.3 Ilepeyenp Bo3BpaniaeMbIX KOJIOB OMIMOOK MPH HEKOPPEKTHOM obpamennu Kk [TMM

Kon | Ha3sanme OnucaHue

01 ILLEGAL FUNCTION [TpunsTHIN KO QYHKIMU HE MOAEP)KUBAETCS

02 ILLEGAL DATA ADDRESS | Axpec naHHBIX yKa3aHHBIH B 3alpoce HE JOCTYIEH

03 ILLEGAL DATA VALUE Benuuuna, conmeprkaiasicst B moJie JaHHBIX 3ampoca,
ABJISIETCS] HE TonycTUMOM BennuuHou st [TMM

2 PerucTpbl JaHHBIX M0JIb30BaTEIsA
2.1 Peructpsl uaeHTuUKALNH

Peructpsl naeHTHGUKALMN UCHOIB3YIOTCS AJIsi OBICTPOrO IMOJIyYE€HUSI OCHOBHBIX CBEJIEHHUH O
npubope B coctaBe HH(HOPMAIIMOHHON CHCTEMBI, - «mtacnop™» [TMM.

Ha 3anpoc ®@ynkiuu-17 npubop npenocrasnser (Tabmuma 2.1):
- OaliT Tekyuiero cocrostuus (craryc) [11MM;

- WJCHTU(UKAIMOHHBIE TapaMeTphbl MPUOODa;

- MapaMeTpbl KOHCTPYKTUBHOI'O U IPOTPAMMHOTO UCIIOJIHEHUS;
- HOMEp HUCIOJIB3YEMOT0 B JJaHHBIN MOMeHT uHtepdeiica [I1MM;
- HaCTpOMKH MapamMeTpoB UHTEP(EHCOB,;

- 3aBOJICKOM HOMEp pubopa;

- 1aTy U3rOTOBJICHHUS.

®maru OaiiTa cTaryca, YCTAaHOBJICHHBIC B MIPUOOPE, aBTOMAaTUUYECKH COPACHIBAIOTCS TIOCIIE BBI-
MOJTHEHUS QYHKITHH.
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Tabnuua 2.1

Peructpsl naeHTHOUKATUN

Koi-Bo OyH
N Hasznauenue peructpon ConepxaHne perucTpoB
pPErucTpoB KITHSI
0 | UpenTudukarop-craryc 7 L. cr.6aiit — Mnentudukarop ycrp-pa: 17

- 41h — ETxxx

MiL.0aiiT - CraTtyc

DO — 6bu1 IepephIB MUTAHUS

D1 — ycraHOBIIEH peXUM MTOBEPKH

D2 — ommOKa naHHBIX Ha IpHEME

D3 — ommbka kommynukanuu (CRC)

D4 — BrIxon 3a mpenensl H3MEpeHus

D5 — orcyrcTBre HanpspkeHUs (asbl

D6 — m3meneHa HacTpoiika

D7 — 0/1 (momep Texymmero uaTepdetica)
2. cT.0aMT — KOJ M3TOTOBUTEIS

- 51h — «Dueprompubdop»

MJL.0aliT — anpec B cetu (1...254)
3. cr.0aiiT — UcTioTHEHUE (HU3HYECKOE

D2-D0 - mo auana3oHy BXOZHBIX TOKOB
001-5,0A

010-2,5A
011-1,0A
100-0,5 A

D4,D3 — no mnama3oHy BXOAHBIX HATPSKCHHUNA
00 — 100 BombT
10 — 380 Bonst
D6,D5 — tumy nuraHus
01 - muTaHUE OT CETH Tep. HAMPSDKCHHUS
11 - nuTaHMUe OT U3MEPUTETHHOMN LIETTH
D7 — peseps
MJL.OANT — UCIIOJTHEHHE IPOTPaMMHOE
D2-D0 - no ¢pyHKIUSIM U3MEPEHUsI
001 - ET100
010 - ET200
011 - ET300
100 - ET400
D3 — Turry nuaMepsieMoii ceTu
0 - 4-x mpoBoaHAs
1 - 3-x mpoBoHAas
D5,D4 —mpotokon unTepderica-1
00 — Modbus RTU
01 — Modbus ASCII
10 — MK 60870-5-101
11 — Modi (mpoTOKOJT HHANKAIIHH)
D7,D6 —miporokon unTerdeiica-2
00 — Modbus RTU
01 — Modbus ASCII
10 - MDK 60870-5-101
11 — Modi (mpoTOKOJI UHIUKAIUH)
4.5. — 3aBoACKOIi HOMep — TBOMYHOE YUCIIO. (CHA-
qaya uAeT CT.pa3psn).
6.7. — 1aTa U3roTOBJICHNS
6. cr. 6aiit — mecsr (1..12)
MII. OalT:
nuu Henenn (6uter 7-5) (1..7)
nHU Mecsina (6utet 4-0) (1..31)
7. —rox (2000..2099)
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2.2 Peructpol napametposB (I'pynna-0)

Tab6muua 2.2 Homepa napamerpoB (peructpoB) N u UX Ha3HaYCHHE

Conep:xkanue
3n Ha3na4yeHue perucrpos Anpec ST D-1
1 Hanpsoxenue dazer A 0x0000+E 3HAYCHHE 4
2 Hanpsoxenue dhaser B 0x0001+E 3HAYCHHE 4
3 Hanpsokenue dazer C 0x0002+E 3HAQUYCHHE 4
4 Hamp. HyseBo#t nmocienoBaTeIbHOCTH 0x0003+E 3HAUCHUE 4
5 | * | Tok dazer A 0x0004+E 3HAYCHHE 4
6 | * | Tox ¢azel B 0x0005+E 3HAUCHUE 4
7 | * | Tok ¢a3er C 0x0006+E 3HAYCHHE 4
8 Tok HyseBOH NOCIEN0BATENBHOCTH 0x0007+E 3HauEHUe 4
9 | * | Hampsokenne mexxaydasnoe Uab 0x0008+E 3HAYCHHE 4
10 | * | Hanpskenue mexxaydasznoe Ubc 0x0009+E 3HAYCHHE 4
11 | * | Hanpsoxenne mexxaydasznoe Uca 0x000A+E 3HAYCHHE 4
12 AKTHUBHAs MOIITHOCTH (pa3bl A 0x000B+E 3HAYECHUE 4
13 AKTHBHas MOIIHOCTH (a3el B 0x000C+E 3HaYEHUE 4
14 AKTHBHAasE MOIITHOCTH (asbl C 0x000D+E 3HAYEHUE 4
15| * | AKT. MOITHOCTh CyMMapHas O0x000E+E 3HAYCHHE 4
16 PeakTuBHast MomHOCTH (a3el A 0x000F+E 3HaYEHUE 4
17 PeakTuBHast MmontHOCTH (hasbl B 0x0010+E 3HAYEHUE 4
18 PeaktuBHast MOIHOCTH (a3er C 0x0011+E 3HAYCHHE 4
19 | * | PeaktuB. MomHOCTh cymMMapHas 0x0012+E 3HAYEHUE 4
20 [TomHast MomHOCTH (a3er A 0x0013+E 3HaYEHUE 4
21 [Tonnas momHOCTH (ha3wl B 0x0014+E 3HaAUEHHE 4
22 ITonnas momHocTh azer C 0x0015+E 3HaUEeHHE 4
23 | * | CymmapHas moixHasi MOIIHOCTh 0x0016+E 3HAUCHUE 4
24 Koadd. momrroctu (CosA) 0x0017+E 3HAYEHUE 4
25 Koadd. momraoctu (CosB) 0x0018+E 3HAYCHHE 4
26 Koadd. momrroctu (CosC) 0x0019+E 3HAYEHUE 4
27 | * | O6mwuit k03¢ ¢d. MoHOCTH 0x001A+E 3HauYEHUE 4
28 | * | Yacrota cetn 0x001B+E 3HAUYECHHE 4
29 Cpennee 3HaueHHe (a3HOTO HANPSKEHUs 0x001C+E 3HAYEHUE 4
30 | * | Cpennee 3HaueHHe (ha3HOTO TOKA 0x001D+E 3HAUCHUE 4
31| * | Cp.3HaueHue Mex1y(pa3HOro HanpsHKEHUs! Ox001E+E 3HAYEHUE 4

HpI/I 3-x IMPOBOAHOM BKIIFOUYCHHUU IINM cuuThIBaeMEbIe napaMeTpbl ONPECACIICHBI IICPEUYHEM, OT-

MEYEHHBIM B cToOIE «31». 3HaYeHUs TapaMeTPOB MPECTABISIIOTCS B BUIE IBYXOaUTHBIX YHCEN B
OTHOCHUTEJIbHOM IIEJIOUUCIIEHHOM (popmare (OTpHLaTEeNIbHbIE 3HAUEHUS MPEJCTABISIOTCS B JOMOJI-
HUTEJIBHOM KoJie). 3HaueHus nmapaMeTpoB oOHOBIstOTCS Kaxble 80 mc. Heucnonb3yemble mapa-
metpsl (cM. PO, Tabnuna 1a u Tabnuua 16) oOHymstOTCS.

Cwmenenne agpecoB TU ompenensiercss mapamerpom E mpu Hactpoiike [IUM (otnenbHo amns
Ka)XJ0ro MHTepdeiica) B mpenaenax 16-TH pa3psaHOTO aJpecHOT0 MPOCTpPaHCTBA (M0 YMOIYaHUIO
E=0). Hampumep, ecnu B mporpamMmme koH@urypauuu ykazarb E = -50, To 3HaueHuUs mapameTpoB
['pynmei-0 mo aTomy HMHTEpdeiicy clienyeT CuuThiBaTh, HaumHas ¢ aapeca -50 (OXFFCE B hex-
npejicTaBieHnu). HIMBUyaIbHOE CMEIIICHHE aJPECOB MapaMeTPOB HE MPETYCMOTPEHO.

[Tapametp 28 (uacToTa ceTH) JUIsl YBEJIMYEHUS pa3pelIaonieil criocOOHOCTH MOKET MpeIcTaB-
naThes B (hopmaTe O€33HAKOBOTO JBYXOalTOBOro 1menoro uucia (HomuHanbHOe 3HadeHue 50000
en.). YkaspiBaercs npu KoHpurypuposanuu [T1M.

B kauecTBe cepBuca «3amenienne 3HaueHU TH» UCONBb3yeTCsl peKUM MOJIMEHBI U3MEPEHHBIX
3HaueHuidt TU koHcTaHTamMu U3 HacTpoeuHbix Ta0mui (Tabmuna 4.1. 3HaueHUs mapaMeTpoB 3ame-
mienus1). Ecnmu ycranosnen out D2 B peructpe «Hacrtpoiiku BITOy», mo agpecam I'pynm 0, 1 u 2 Oy-
JYT CYUTHIBATHCS 3aMEIIAIONINE 3HAYCHHUS.
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Takoit pexum padots! [TIM ncnosnb3yercs npu NpoBeIeHUH paboT 10 TECTUPOBAHHIO U OTJIAI-
Ke mporeAyp HHGOPMAIIMOHHOTO OOMEHa Ha 00BEKTE.

2.3 Peructpsi rpynn (I'pynna-1 u I'pynna-2)

Haunbonee yHuBepcaqbHBIMH HH(POPMAITMOHHBIMU OOBEKTAMH JUIi CUUTHIBAHHS SBISIOTCS
rpynnsl. Kaxaas rpymnia napaMeTpoB MOKET CUUTBIBATHCSI HE3aBUCUMO JPYT OT Jpyra IO JBYM HH-
tepdelicam 1ByMs BEIyIIMMH YCTPOHCTBaMHU (BO3MOXHO HCIIOJIb30BAaHHE Pa3HBIX MPOTOKOJIOB 00-
MEHa).

I'pynmst 1 w2 MoryT ObITH COPMHPOBAHBI U3 CHHMCKAa MONHBIX HaHHBIX [pynmel-0 (Tabmuna
2.2) B mpouecce KoHurypupoanusi npudopa. IlocienoBaTenbHOCT, Ha3HAUEHUs apaMeTPOB B
TpyIIy, a 3HAYUT U MOCIEA0BATEILHOCTh UX IPYNIIOBOW Mepejaun B KaHal Ipou3BoJIbHBL. Konnue-
CTBO IIapaMeTpoB (PETUCTPOB) B TpymIe — He Ooiee 32.

Anpeca rpymni MOTyT OBITH CMEIICHBI B Tpeenax 16-Tu pas3psaHOro aapecHOro MPOCTPAHCTBA
ot -32768 no +32767 (mapamerp cmemienus E). Hanpumep, ecinu ycTaHOBUTH AJIs TIEPBOTO MHTEP-
¢eiica E = -32, To 3naueHus napamerpoB ['pynmbi-1 o aTomy uHTEpdEiicy clieayeT CUUTHIBaTh, Ha-
yuHas ¢ aapeca 0X0000. A mapametpsl ['pynmsi-2 — ¢ agpeca 0X0040.

[Tpu sTom mapametp E st Broporo nunTepdeiica MokeT ObITh HA3HAYCH JPYTUM.

[Tapamerprl TU MoryT ObITh pazfeneHsl MeXy AByMs HHTepdeiicaMu Ui MOBBILIEHUS CKOPO-
ctu onpoca [ITMM onHOBpEMEHHO 10 IBYM KaHajlaMm.

3navenus TU B rpymnmax ¢ HOMOIIBIO IPOrpaMMbl KOH(GUTypalK MIPEICTABIAIOTCS B popmarax
@1, @3 u goCTYyNHBI U1l cCUUTHIBaHUS ¢ oMmouibio Oynkuun-4 (Tabnuua 2.3).

Tab6nuna 2.3

Hasnauenue peructpoB | Hau. agpec | Peructpos Copep:kaHne perucTpoB OyHKIHS

1...32 - peructpsl 3HaU€HUH Na-
pametpoB B ¢popmare O1.
[Mapamerps Ipynmei-1 | 0X0020+E 64 33...64 — perucTpel He HCIL. 4
1...64 - perucTpsl 3HaUE€HUH Na-
pameTtpoB B popmate D3

1...32 - peructpbl 3HaueHuUi na-
pameTpoB B popmare D1
[Mapametpsl ['pymmbi-2 | 0X0060+E 64 33...64 — perucTprI He uCI. 4
1...64 - perucTpsl 3Ha4E€HUH Na-
pameTtpoB B popmate D3

Ecnu npu xondurypuposanuu 1M B ['pynmny-1 3anectu, Hanpumep, IATh mapaMeTpoB ¢op-
mata @1 ¢ HOMepamu 1, 2, 3, 4, 28, To u3 peructpos ['pymmsi-1, ¢ agpecoB 0x0020...0x0024, mox-
HO CUMTBIBATH ISITh OOHOBIIsIEeMbIX 3HaYeHUH apamerpoB: Ua, Ub, Uc, UQ, f. OctaibHbie peructpsl
['pymnmbi-1 6yayT oOHYIEHBI.

Ecnu 3Hayenus napameTpoB ['pynmsl GopMHPYIOTCS Kak Yucia ¢ ruiaBatomiei 3amnsroi (Gopmar
@®3), TO perucTpsl IpymIbl CIeAyeT paccMaTpuBaTh Kak 4-x OalTHbIE OOBEKTHI, YUUTHIBAIOLIUE YC-
taHoBJeHHbIe B [IUM enunuis! usmepenuit u koagduuuentsl K, KTH. HauansHble agpeca 3naue-
HUH mapaMeTpoB OYAYT CIIe0BaTh C KPAaTHOCTHIO PABHOU JIBYM.

B orom cnydae ykasaHHble [SATh IapaMeTpoB OyAyT pacmojaraTbCsi IO  ajpecam
0x0020...0x0028.

B 3aBucumocTu ot HacTpoiiku ['pynma-2 MoKeT MCHOIb30BaThC JUIs (PUKCAI[MHM 3HAYEHUH Ma-
paMeTpoB B OIpENIEIEHHbIE MOMEHTBI BPEMEHH OTHOCHTENBHO Hadala yaca. JTOT PEXUM €JUHO-
BpeMeHHBIX cpe3oB TU (Tabmn.4.1, ycTaHOBKM BpEMEHM U KaJIEHAAPs) UMEET JBE HACTPOUKH:

- MHTEpBAJI BpEMEHHU OT Hayvajia yaca (MCEK, MUH);

- UHTEpBAJI BpEMEHU MEKIY cpe3amMH (MCEK, MUH).
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Jlnist peanusamnuu 3Toro pexxuma padboTsl I'pymnmel-2 He0OX0IMMO MPaBUIbHOE (YHKIIMOHUPOBA-
HUE CITY>KOBbI BpeMEHH B MH(GOPMAIIMOHHON CETH:
- HaYallbHAsI MHUITUAIU3AIINS] IaThl 1 BPEMEHH,
- IepHOUYECcKasi KOPPEKIUS CUCTEMHOTO BPEMEHHU.

[Tepron KOppeKIuu OompeAenseTcs g KaKI0i HHPOPMAIIMOHHON CHCTEMbI C Y4ETOM TOYHO-
CTH X0/1a BcTpoeHHBIX B [IMIM yacoB peasibHOro BpeMeHH.

['pynma-1 nnu I'pynna-2 MOKET MCIOIB30BaThCs JI MEpeaadyd 3Ha4YCHU apaMeTpoB HAa MH-
TEJUIEKTyaJIbHOE WHJIUKATOPHOE YCTPOUWCTBO B PEKUME CHUMILIEKCHOU Tmiepenaun gaHHbix (Tabm.4.1,
Hactpoiiku BIIO).

2.4 Coo0OuieHue moJnb30Baresis

[Tonp30BaTens UMEET BO3MOKHOCTh HApSAY C JaHHBIMU TEIIEU3MEPEHUIN CUNTHIBATH TEKCTOBOE
cooOuienue, 3anmucanHoe B [IMM ¢ moMoIieo mporpaMMbl KOH(GUTYpaIyu.

B peructpsl coo0mEeHNs] MOKHO 3aHECTH MPOHU3BOJIBHYIO TEKCTOBYIO MH(POPMAIIUIO JITHHON 110
64 cumBoinoB B (hopmare ®4. Hampumep, cBeaenust 06 o0bekte (Mecte ycranoBku [IMM), unu naty
ouepenHoi nosepku [11M.

Tabmauua 2.4

Hasnauenue peructpos | Hau. agpec | Peructpos Copep:kaHue perucTpoB OyHKIH

1. cT.6aiT — cuMBOI-1
MJI.OAMT - CUMBOJ -2
0x0100+E 32 | 4
32.cT.0alT — CUMBOI-63
MIL.OAHT - cuMBOII -64

Coo0O1ienune moib30Ba-
T
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3 Ipumepst popmupoBanus pynknuii Modbus RTU

®yukmusa-17 (11h) — Report Slave ID  (Urtenue unentudukaropa [T1MM)

3amnpoc OtBeT
Anpec BeJOMOTO 01 Anpec BeJOMOTro 01
DyHKIUA 11 DyHKIUS 11
CRC CO Kon-Bo Gaiit OE
CRC 2C Wnentudukatop uznenus 41
Craryc 00
Kox usrorosurensa 51
AJlpec B ceTH 01
Ucnonnenue 21
Konduryparnus 04
3aBojicKoit HOMep (CT.) 00
-1l - 03
-1l - 56
-1 - (mi1.) 07
JlaTa M3roTOBIICHUS, MECSII] 0A
-/ - JICHb 11
-1 - roza (ct.) | 07
-1 - rog (mi.) | DA
CRC
CRC

®ynkuus-4 (04h) - Read Input Register (uutaTh 0JJMH WU FPYIIY BXOIHBIX PETHCTPOB)

3anpoc OtBer
AJpec BeJIOMOTO 01 Anpec BeJOMOTO 01
DyHKIUA 04 DOyHKIUS 04
Anpec perucrpa crT. 00 Komn-Bo Gaiit 04
AJpec perucTpa mil. 01 3nauenue Ub cr.0aiit 13
Kon-Bo perucrpos cr. 00 3nauenne Ub mi.6aiit 88
Ko:1-BO perucTpoB mur. 02 3nauenue UC cr.0aiiT 13
CRC 20 3nauenue UC mi.0aiT 89
CRC 0B CRC B3
CRC BC

B stom npumepe, HaunHas ¢ aapeca 0X0001, mocrnenoBaTenbHO CUNTHIBAIOTCS /1BA BXOJHBIX pe-
ructpa I'pynnei-0 B popmate D1.

3ampoc OtBeT

Anpec BeZJOMOTo 01 Anpec BeOMOTO 01
DyHKIUA 04 DyHKIUS 04
Anpec perucrpa crT. 00 Koun-Bo Gaiit 04
AJpec perucTpa mil. 20 3navenue Ua cr.0aiit 13
Ko11-BO perucTpos cr. 00 3nauenue Ua mi.0aiT 87
Kon-Bo peructpos mi. 02 3nauenue Ub cr.0aiiT 13
CRC 70 3nauenne Ub mi.0aiit 88
CRC 01 CRC 42

CRC 7F

B arom npumepe, HaunHas ¢ aapeca 0X0020, mocinenoBaTeIbHO CUUTBHIBAIOTCS 1Ba BXOIHBIX pe-
ructpa ['pymnmei-1 B popmare D1.
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4 PerucTpbl KOHPUTypaALUH

Peructpsl koH(UTypaIiii MOKHO HCIIOB30BATh ISl CAMOCTOSITEILHOTO HAMMUCAHUS TPOTPAMMHBIX
Mojyseit Hactpoitku [TMM.

Tabmuna 4.1
Hasznauenue peructpon i ConeprkaHue perucTpoB OyHKIMSA
agpec | per.
Hacrpoiiku BITO 0x0000 1 | 1. cm.6aiim — HaCTPOWKH MPOTPAMMBI 3/16
DO — BxirounTh HAOOp napameTpos (2)
D1 — 3ampeTuTh HaY. HHAITMAITA3AIIIO HH-
tepdetica-2 (Modbus RTU)
D2 — pexxum 3amenienus TU
D3 — tun u3mepsieMoii cetu - 3n
D4 — I'pynma-2 amns cpesa mapaMeTpoB
D5 — xo3¢¢. mo F yBenmnuuts B 10 pa3
D7,D6 —pe3zeps.
Anpec peobpazoBarens Ma.6aiim - aipec B CETH
- IVana3oH 3HaveHnu 1...247.
Hacrpoiiku narepdetica-1
®dopwmar cioa 0x0001 1 | 1. cm.6aiim- dopmar cioBa 3/16
0 — mer mapureTa (1Ba cTOM-O0MTA);
1 — KOHTPOJIb YETHOCTH;
2 — KOHTPOJIb HEUYETHOCTH;
3 — HeT mapureTa, OUH CTOI-OUT
CkopocTb oOMeHa Ma.6atim - CKOPOCTh OOMeHa:
0-1200 6op;
1-2400 6ox;
2 —4800 6ox;
3-9600 6ox;
4 — 19200 oox.
5—38400 6og.
6 — 57600 6ox.
7 — 115200 6oz
[IpencraBnenne naHHBIX 0x0002 1 1. cm.6aum: 3/16
D3-D0 — Tum mpoTokona:
0 — Modbus RTU
1 - Modbus ASCII
2 — MDK 60870-5-101
8 — Modi (mpoToKoT HHANKAIIH)
D7-D4 — ¢popmar nannsix Modbus:
0 — HopManTM30BaHHOE 3HAYCHHE
1 — macmTal. ¢ TuTaBaromIei 3amsToi
Ma.0atim — pe3epB
Hactpoiiku nuntepdeiica-2
®opmar cioBa 0x0003 1 cm.6atim - aHaJOTMYHO HHTepdeiicy-1 3/16
CkopocTh 00OMeHa ML.b6atim - aHAJIOTWYHO HHTepdeiicy-1
IIpencrarieHue qaHHBIX 0x0004 1 1. amamormuno mHTEphehcy-1 3/16
Hactpoiixu [TUM
Koadod. tpanc. toka KTT 0x0005 1 | 1. Koapdurmmenr KTT=1..65535 3/16
Koadd. Tpanc. nanp. KTH | 0X0006 1 1. Koappummenr KTH=1..65535 3/16
Kondurypauus merku Bpe- | 0X0007 1 | 1. c¢m.6aiim — Kondur. METku BpeMeHH 3/16
MEHHU DO — ycranaBnusath dnar IV (HegeicTBHT.)
D1 - ycranaBiauBath JHU HEJCIH
D2 — ycT. ¢mar nepexosa Ha jeTHee BpeMs
AxrtuBH3anus (GJaaros onu- ma.6atim — akruBu3anus iaaros OK
careJisl KauecTBa D0 — OV axTuBeH
D4 - BL aktuBeH
D5 — SB axtuBen
D6 - NT axTuBeH
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D7 — IV aktuBen

Koudurypanus RTC 0x0008 1 | 1. xoudurypamus RTC 3/16
D13-D0 — Taiimep AeHCTBUTENHFHOTO BpEMEHU
(0..16383 mun)
D14 — peseps
D15 — mepexoauTs Ha JIETHEE BPEMS
Cwmerenue aapecos E mis 0x0009 1 | 1. 3HayeHue cMelIeHUs — LIeJIoe B AUAana3oHe 3/16
uHTepdeiica-1 ot -32768 no +32767
Cwmernienue aapecos E ms 0x000A 1 1. 3HaueHHe CMEIICHHS — LIEJI0€ B IHAIa30He 3/16
untepderica-2 ot -32768 no +32767
Bpemst MeTkH cpe3a oT Ha- 0x000B 2 | 1. — muwnmcexyHnasl (0-59999) 3/16
Yaja yaca (MCEeK, MUH) 2.- cm. b6aum — 00
M. 6atim — munayTH (0..59)
IIpupamienne Bpemenn me- | 0X000D 2 | 1. — mummucexkyn sl (0-59999) 3/16
Ky cpe3aMu (MCEK, MUH) 2.- cm. b6aum — 00
M. 6atim — munayTH (0..59)
YCcTaHOBKM BPEMEHM U KAJICHAAPS
Bpems 0x001C 2 | 1. — mummucekynasl (0-59999) 3/16
2.- cm. baum —4acsl (0..23)
M. 6atim — munayTH (0..59)
Jara 0x001E 2 | 1. -cm. 6aim —wmecsan (1..12) 3/16
M. baum:
qun mepenu (6utsr 7-5) (1..7)
nqun Mecsna (6uter 4-0) (1..31)
2. — 1oz (2000..2099)
Kondurypanus rpynn (Macku rpyrm)
Macka I'pymmsi-1 0x0040 16 | 1. cm.6aiim — HOMEp TIAp-pa 3/16
(HOMeEpa mapaMeTpoB U3 M.6aiim — HOMep Tap-pa
muamnazona ymcen 1...32) | | | ..
16. cm.bavim — HOMEp TIap-pa
Ma.batim — HOMeED Tap-pa
Macka I'pymmib-2 0x0050 16 | 1. em.6aum — HoMep map-pa 3/16
(HOMepa mapaMeTpoB U3 ML.6atim — HOMep Tap-pa
muamazona ymcenm 1...32) | | | .
16. cm.bavim — HOMEp Tap-pa
Ma.0atim — HOMEp Tap-pa
CooO1nieHue moyib30BaTenst
Coo01eHre oIb30BaTelIsI 0x0100 32 | 1. cm.6aiim — cumBon-1 3/16
(pacumpeHHbIi HaOOp Mma.6atim — CUMBOI -2
cumMmBoioB ASCI |) ..............
32.cm.6aiim — cumBOI-63
M.6aiim — CUMBOJ -64
3HavyeHMs TapaMeTPOB 3aMEIICHUS
3HaueHus 3aMelIeHUN 0x0700 32 | 1. 3Hauenue Int 3/16
(£0...5000) wmu OXFFFF | | | ...
32. 3nauenwue Int
Enuuuniel nsmMepenus
3uaueHus creneHd MEHOXKU- | OX0720 | 32 | 1. 3Hagenue Int 3/16
tensa (0,3,6) ||
(e TMHUITBI U3MEPEHUI) 32. 3nauenwue Int
Hacrpoiiku mporokona MOK 60870-5-101
AnepTypbl MapaMeTpoB 0x0800 32 | 1.3navenue Int 3/16
32. 3nauenwue Int
3onHbl HeuyBcTBUTEIbHOCTH | OX0820 | 32 | 1. 3Hauenue Int 3/16
32. 3nauenwue Int
[NapameTps! pyHKIUH 0x0840 1 | 1. cm.6aiim - xox yKa3zarens onpoca: 3/16

«CO0p DaHHBIX TIPH TTOMO-

0 — ompoc 'pymmbi-0
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IITA OTIPOCay 1 — onpoc I'pymmsi-1
(copamuyeckas epemaya) 2 — ompoc 'pymmbi-2
Mma.6aum — xon tumma ASDU

0—Ttun 9-1 (mopmai. ¢ OK)

11—t 9-2 (HOpMai. ¢ OK)

2 —tun 10-1 (mopman. ¢ OK u MB3)

3 —tun 11-1 (macmT. ¢ OK)

4 — tum 11-2 (macmt. ¢ OK)

5 — tun 12-1 (macmr. ¢ OK u MB3)

6 — un 13-1 (macmur. float, OK)

7 - tum 13-2 (macmrr. float, OK)

8 - Tum 14-1 (macmrr. float, OK, MB3)
9 - tum 21-1 (HOpMad.)

10 — tum 21-2 (HOpMAaI.)

11 — tum 34-1 (mopmain. ¢ OK u MB7)
12 — tun 35-1 (macmrr. ¢ OK u MB7)

13 — tun 36-1 (macmr. float, OK, MB7)
14 — tum 143-2 (mopmain. ¢ OK u OMB7)
15 — tum 144-2 (macmr. ¢ OK 1 OMB7)
16 — tun 145-2 (macmrr. float, OK, OMB7)

IMapameTps! GyHKIMH 0x0841 1 | 1. cm.6atim — pe3eps 3/16
«O0mmmii opocy» ma.0atim —xoxn tamma ASDU (cM. BEITIIe)
[TapameTpsl MPOLE LY PhI 0x0842 1 | 1. cm.6aim — pe3eps 3/16
CUTCHHEY» ma.6aiim — xon tuna ASDU (cMm. BbIie)
[TapameTpbl mpoLeyphl 0x0843 1 | 1. ¢cm.6aim — pe3eps 3/16
«Tepeaya map-poB cpes3a» ma.6aiim — xox tuna ASDU (cum. Beie)

I&’ Buumanue!

1. Koudurypauus rpynn (Macku rpymim).

Ecnu macka rpynmsl J0JKHA cojiepkaTh MeHee 32-X HoMepoB napaMerpoB (Tabnuna 2.2), no-
cite mocnearero Homepa mapamerpa (N) HeoOX0 MO 3amKChIBaTh OaiT co 3HaueHuem OXFF.

Hanpuwmep, ecnu B peructpsl Macku ['pynnbsi-1 3anucats nocnenoBarenbHocts 01 02 03 04 1C
FF, To u3 peructpoB ['pynnsi-1, HaunHas ¢ agpeca 0X0020, moxHo cuutbiBath OyHKIMEH-4 MATH
obHoBIsIeMbIX 3Ha4YeHHid mapameTpos: Ua, Ub, Uc, UO, f. Octanbubie peructpsl ['pynmsi-1 Oyayt
OOHYJICHBI.

Ecnu 3nauenus napamerpos ['pynmsl 1 popMupyroTcst Kak yucia ¢ IiaBarouien 3amnsaroi, To pe-
TUCTPBI TPYIIIBI CIENYET paccMaTpuBaTh Kak 4-x OaliTHble 00bekThl popmara @3. U torna agpeca-
U] PETUCTPOB MAapaMEeTPOB KpaTHA IBYM.

3TO e OTHOCHUTCS K MacKe U mapamerpam [ pymnmsi-2.

2. 3HavyeHHWsl MapaMeTPOB 3aMelIeHUs!

Onpenenennple yno6cTBa mpu npoBepke padborocrnocodHoctu [IMM, nnm peanusanuu cremu-
AIBHBIX PEKUMOB PabOThI CUCTEMBI KOHTPOJISI PEaIbHBIX O0BEKTOB, MPEIOCTABISAET CEPBUC «3ame-
[IeHNe 3HAYCHUHN.

B sTOM pexume 3Hau€HHMS M3MEPEHHBIX MapaMeTPOB MOIMEHSIOTCS MCKYCCTBEHHBIMHU 3Haye-
HUSIMH, YCTAaHOBJICHHBIMU MTPOTPaMMOI KOH(GUTYpaIiy. 3aMeIaolne 3HaUeHUsI PacToararoTcs B
sHeprone3aBrucuMoit namstu [TUM (cm. Tabnumna 4.1 «3HaueHus] mapaMEeTPOB 3aMEIICHUS»), U TO-
cJIe TIepPEeKJIIOUeHUs MUTaHusl mpubopa He cOpachiBatoTcsa. UTOOBI 3aMemaroiiee 3HauYeHHue, KaKoro
60 mapaMeTpa, BCTYMUIO B CUTY, HEOOXOUMO BHITIOTHEHHE IBYX YCIOBUM:

- 3aMeMIaroIIee 3HAYCHHNE HE JOKHO PaBHATHCS ynciay 65535 (OXFFFF);

- 6ut D2 peructpa «Hactpoiiku BITO» momkeH ObITh yCTaHOBICH B 1.

O6nynsas 6utr D2 MOXHO OJTHOBPEMEHHO OTKJIIOYMTH 3aMEIAIOIINE 3HAYCHUS 110 BCEM IapaMeT-
pam.
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3. Eaunuubl u3MepeHus

B srom pazgene Tabnuubl kKaxaomMy HoMmepy mapameTpa N (kakaomy perucrpy) MpUCBOCHO
uucio 0, 3 uinu 6 (mokasartens crernenu u3 Tabmuiet 1.1). DTo YKCiIO ONMpeaenseT eaUHHIIBI H3Mepe-
HUS IMapameTpoB (Hanmpumep, B, kBT, MBT).

EnuHune! n3aMepeHnii aBTOMaTHYECKH YYUTHIBAIOTCSA TPU (POPMHUPOBAHNUYN 3HAYCHUN BBIXOHBIX
rapamMeTpoB MPEJCTaBICHHBIX B popMare yuce ¢ miaBatorei 3ansatoit (D3) ausa ['pynn 1 u 2.

[Tpu ¢opmupoBaHuU BBIXOAHBIX 3HaYeHHU B (hopmate @1 (aByxOaiiTHOEe MacmTabUpOBaHHOE
3HaYEHHE BEJIMYMH B OTHOCUTEIILHOM IIEJIOUHUCICHHOM (hopMaTre) eANHUIIBI U3MEPEHHU HE YUHUThI-
BAIOTCS U MIOKa3aTesb CTENeHn U3 Tabmuisl 1.1 npuauMaercs paBHbIM 0.

4. Hactpoiiku nporokosa MIK 60870-5-101

B nmpubope peanuzoBana nokanbHas Bepcus cranmapta ['OCT P MOK 60870-5-101- 2006 c
Y4€TOM OTPACIEBBIX METOJIMK U PEKOMEHIallUM.

[Tapametpsl pasnena «Hactpoiiku mporokona MOK 60870-5-101» onucanbl ganee, BO BTOPOU
yactu [Ipmioxenus I'.
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Il Ocobennocru peanuzanun yHUPUIHMPOBAHHOIO MPOTOK0Ja HHGOPMAIIHOH-
Horo oomena I'OCT P MK 60870-5-101

1 Bsoanas yactn

JlokanbHas BepcHs MPOTOKOIA 0a3upyeTcs Ha CIeAYIOIUX CTaHAapTaX U PEKOMEHIAIUIX:
m ['OCT P M3K 60870-5-101- 2006;
m CO 34.48.160-2004 «YHudummpoBaHHble MPOTOKOIBI WHPOpMamoHHOTO oOMeHa» («HayuHo-
UCCIIEeI0BATEIbCKUI HHCTHTYT 3JeKTpodHepreTukm» (OAO « BHUND» 2004 r.);
m Crnenudukanuy oTpacieBbIX MPOTOKOJIOB AJS MPUKIAAHOTO, KAHAIBHOTO U (PU3MYECKOr0 ypOB-
Hell s oOMeHa MeXIy OHHEeprooObeKTaMH U BEPXHHUM YpoBHeM ympanienus («Haydno-
UCCIICIOBATEIbCKUI HHCTHTYT 3IeKTpodHepreTuku» (OAO «BHUUD» 2004 r.);
m «MeTouYecKue peKOMEHIAINH 10 peaTn3aii HHPOPMAIIMOHHOTO O0OMEHa SHEPTrOOOHEKTOB C
KopropatuBHoi MHpopmarmonHoi cuctemMoir OAQO «CHCTEeMHBIA OonepaTop €IMHOM dHEpPreTHye-
ckoii cucteMbl» 110 ipotokoiny [OCT P MDK 60870-5-101», 2008 r.

[Iporokoin nojiep:xuBaeT HeOAJAHCHYIO Mepeaady Mexay nyHkramu ynpasienus (I1Y) u xon-
TponupyembiMu myHKkTamu (KII) B mokanbHON ceTH aBTOMATU3UPOBAHHOW CHCTEMBI TUCIIETUEPCKO-
ro KOHTPOJIS, IMEIOLIEH CTPYKTYPY «TOYKa-TOYKa» MM «MHOrotoyeqHas marucrpaiby». [IMM BeI-
ctynaet B ponu KII co cBOUM YHUKATbHBIM CETEBBIM aJIPECOM M JIOKATbHBIMU HH(POPMAITHOHHBIMH
00BEKTaMHU.

Hoctynnblie 1uis cuntbiBanus 3HaueHuss TU (1o 31-ro oqHOTUITHOTO 3HAYEHUS) IPEICTABIISIFOT-
sl B BUJIE 3-X TPYII MMapaMeTpoB (0OBEKTOB HH(POPMAIIHN):

I'pynna 0 — nonueie (06mue) nannpie. KomuuecTBo mapaMeTpoB B IpyIIe OMpeAenseTcs Mo-
muduKanuen mpeoopa3oBaTes.

B kauectBe cepBuca «3amenienue 3HadyeHUd THU» MOXHO MCHOJIB30BaTh PEKUM IOJIMEHBI U3-
MepeHHbIX 3HaueHui TU KoHCTaHTaMHM M3 HACTPOEUHBIX Tabmul. DTOT pexum padotsl [IUM wuc-
M0JIb3YETCsI MPU MPOBEACHUH paboT M0 TECTUPOBAHMIO U OTJIAJKE IPOLEAYp OOMEHa;

I'pynna 1 — HaGop napameTpoB, BEIOMpaeMbIX U3 MOAHBIX JaHHBIX (I'pymnmel-0) npu xoHduUry-
pupoBaHuu Ipudopa;

I'pynna 2 — mapameTpsl, BblOUpaemble U3 NOJAHBIX JaHHBIX (I'pynmnbi-0) npu koHpurypupona-
HUU npubdopa.

I'pynna-2 1OMOJHUTENFHO MOXET UCIOJIb30BaThCs Uil (POPMHUPOBAHUS €IMHOBPEMEHHBIX Cpe-
30B 3HaueHuil TU B 3a1aHHBIE MOMEHTBI BpeMEHHU. J[J11 BBIBOJIa ATUX 3HAYECHHI B KaHAJ UCIOJIb3Y-
eTcs cTaHjapTHas mpoueaypa «COop JaHHBIX IPU MOMOILIM ONPOCay» 3alpocoM JAAHHBIX Ki1accoB |
uim 2.

IIpu nactpoiike I[TMM, noap30BaTeNlb MOXKET YCTAHOBUTH YKa3aTelb ONPOCa, TEM CaMbIM, OIpe-
JeIisisl, Kakasi U3 3-X Tpymi napaMmeTpoB OyneT (GopMHUpOBaTh OCHOBHOW OJOK JaHHBIX MPUKIAIHOTO
ypoast (ASDU) B oTBeT Ha 3anpockl kaHanbHOro ypoBHs (FC=10/11). I[Ipu 3TOM oGecnieunBaeTcs
CIIOpaJINYECKas epeadya JaHHBIX COOTBETCTBYIOIIEH IPpyIIIbI napameTpos oT [THM.

B npouenypax oOMeHa BblAep)KaHbl TPEOOBaHMSI CTAaHAAPTA K MOCTPOSHHUIO KaHAJILHOTO YPOBHS
— Ha o001 kanp ot ITY, coxepxammii mob3oBarensckue ganable (FC=3), KII oTBewaeT TOIBKO
KBHUTaHIIMENH KOPOTKOro opmara.

[TNM nepenaet mosb3oBarenbckue nanHbie (FC=8) Toapko B OTBET Ha 3ampoc KOPOTKOro (op-
mara, ¢popmMupyeMblii kaHanbHbIM ypoBHeM ITY (FC=10/11). K monb30BaTenbsCKUM AaHHBIM OTHO-
CATCS TaK)Ke CIIy>)KeOHBbIE JaHHbBIE MPUKJIAJHOTO YPOBHS, HalpUMeEp, OTpakeHHbIE OJIOKH, MOChLIae-
Mmele oT KII ¢ mpuunHoOi nepenaun 7 — NOATBEPKACHUE aKTHBALINN.

MMM nopepxuBaeT mepenady Kak CTaHaapTHbIX (B pamkax cranmapta MOK), Tak U HOBBIX
(monp3oBaTenbekux ) TUMOB ASDU ¢ MOBBIIIEHHO CKOPOCTHIO U YBEIUYEHHBIM 00BEMOM:

Crangaptasie ASDU: 9, 10, 11, 12, 13, 14, 21, 34, 35, 36;

Hecrannaptasie ASDU: 143, 144, 145.

B HOBBIX THMax WH(DOPMAIMOHHBIX OJIOKOB (HECTAaHIAAPTHBIX) COJACPIKHUTCS OJUH OOBEKT, CO-
CTOSIIIMKA W3 MOCIIEA0BATEILHOCTH OJHOTHITHBIX 3JIEMEHTOB MH(pOpMaLuu U oOIIel i Bcex die-
MEHTOB METKOIl BPEMEHH.
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Anpeca 00bEKTOB CUMTHIBAHUS MOTYT OBITH CMEILIEHBI B iMana3oHe ot -32768 no +32767 ¢ no-
MOILBIO TPOrpaMMBbI-KOH(pUTrypaTopa. Bennunna cMernienust MoxkeT ObITh pa3HOMl AJis pa3HbIX HUH-
Tepdericos.

Konduryparmus [IMMM MokeT ObITh BBITIOJIHEHA C TOMOIIBIO CIICIHAIM3UPOBAHHON TPOTPAMMBI
«EMasterNet» pazpabotku OZ1O «Hepronpudop.

Hacrpoiiku untepdeiica:
CxopocTtsb - 9600 6011 (Mr paHee yCTaHOBJICHHAS);
but napurera - YET,;
CronoBbie 6aiThI - 1.

[Tapamerpst MOK 60870-5-101 ucxonnbie:
O6mmwmit anpec ASDU - cootBeTcTBYyeT cereBomy aapecy [TNUM;
Pa3mep oburero agpeca ASDU - 1 6aliT (HEeM3MEHHBIN);
Pazmep anpeca oObekTa nHboOpManuu - 2 6aiita (HeU3MEHHBIN);
Pa3mep nosnst npuumnHa nepenayu - 1 6aiT (HeU3MEHHBIN);
Ha omnpoc nanubix ypoBHs kanaia (I'pymnmna-0) - ASDU Ttun 14 (HactpanBaetcs);
[Tepenaua nannbpix no cpesy - ASDU tun 11 (HactpauBaercs);
Ha onpoc nonubeix nanueix - ASDU tun 13 (HactpauBaercs),
Ha xomanny urenns - ASDU tun 36 (HactpanBaercs);

Hepeqeﬂb NMPUHATBIX coxcpamelmifl:

[TM — npeobpa3zoBartenb U3MEPUTEIbHBII MHOTO()YHKIIHOHAIBHBIIH;

OK — omnmcarenp Ka4ecTBa;

KII — koHTpOIIMpYyeMmbIi yHKT - [IM;

I1Y — myHKT ynpaBieHus;

KC — apudmernueckas cymma;

ASDU - 6noku ganHbIx npukiaaaoro yposas (ASDU — application service data units);
TH - Tenen3MepeHus TEKYIIUX 3HAYEHUH [TapaMeTPOB CETH IIEPEMEHHOI0 TOKA;

MB — meTka BpeMeHH.

2 KanaJabHbI YPOBEHb

2.1 DyHKIMHM KAHAJbLHOIO YPOBHS
DYHKIIMN KaHAIBHOTO YPOBHS 00€CIIEUUBAIOT:
- BbINIOJIHEHUE npouenypsl coequnenus [1Y u KII;
- KOHTPOJIb MPABWJIBHOCTHU JOCTABKH, 3aIIUTY OT MOTEPh U TyOTUPOBAHUS KaJIPOB;
- (opmupoBaHuEe KaApOB MpPHU MOIYYCHUH WH(DOPMALMOHHBIX OIOKOB OT MPHUKIATHOTO YPOBHS
[TNM;
- IEKOJMpPOBaHUE NMPUHUMAEMBbIX KaJIpOB M mepenaudy ycremHo npuHsaTeix ASDU Ha mpukiaaHoi
yposess [ TMM.
KananbHbIi ypoBEHB MOJIEP)KUBAET TOJIBKO HEOATAHCHYIO Mepeiady JaHHbBIX.

2.2 ®opmar nepeaayu JaHHBIX - FT1.2

B cootBerctBuu ¢ 'OCT P MOK 60870-5-101 u CO 34.48.160-2004 mpoTOKOJI HCTIOIB3YET HA
KaHAJIbHOM YpOBHE 00OMeH ¢ ¢opmaToMm nepenauu ganHsix F11.2.

B FT.1.2 ucnonp3yercst OCIOBHAs cTapT-CTOnoBas nepenada ¢opmara - 8E1 (8 nuapopmarnm-
OHHBIX OUT C KOHTPOJIBHBIM OUTOM MPOBEPKU HA YETHOCTH U OJHUM CTOM-OUTOM).

[TpumMeHsIOTCS ciemyrone BUIbI WHHOPMAIIMOHHBIX KaJpOB:

- Kaap (PMKCUPOBAHHOM JUTMHBI, HaunHarommuics 6aiitom START1 = 10h;

- KaJp epEeMEHHON UTHHBI, HaunHarommuiics 6aiitom START2 = 68h;

57



Kanp ¢puxcupoBaHHO¥ VINHBI Kaap nepemeHnHoi 1JIMHBI

START2 = 68h

L — mmuHa

L — nnuna

START2 =68h

C — GaiiT ynpaBieHHs

A — aipec cTaHIIUA
ITonap30BaTenbCKUE JAHHBIE

START1 =10h

C — Gaiit ynpaBiaeHHs

A — anpec cTanuu
ITonp30BaTenbCKUE JaHHBIE

KC — koHTposbHas cymma
END — 16h

KC — koHTposbHas cymma
END — 16h

L — onpexnenser uuciio 6aiT NOJIb30BATENBCKUX AAHHBIX, BKIIKOYas roJie ynpasieHus C u agpecHoe
nosie A.

KC — apudmernueckas cymma 1no Moaymo 256 Bcex 6aiiTOB MOJIb30BaTENILCKUX JTAaHHBIX, HAUMHAS C
Oaiira ynpasnenus C.

A - azipecHOe 10JI€ KaHAJILHOTO YPOBHS pa3MepOM OJIMH OalT, UCTOIb3yeTcsl B 000UX HalpaBJIeHH-
ax aJs aapecanuu coorsercTBytomiero KII (Bropuunoil craHium).

Ecnu nepenarores 010ku JaHHBIX NpukiagHoro yposHs (ASDU), ucnonsiyercs Gpopmar kaapa
¢ mepeMeHHo# anuHOo# 610ka. Eciiu ASDU He nepenatotcst, ucronbs3yercs: popMaT kaapa ¢ GUKCH-
poBaHHO# jmHON Osoka. OmHobOarToBas nocsuika CONTROLL = E5h s kButupoBanwust (moj-
TBEPKACHUs) B IprOOpe HE NPeayCMOTpPEHa.

Baiit ynpasiaenuss C - copepxut nuHpOpMalnMio O HamMpaBiICHUH Iepelayu, TUIE YCIYyTH, a
Tak)Ke OUTHI IJIS 3aIIUTHI OT TIOTEPH U AyOJIMPOBaHMs HH(DOPMAITHH.

HampaBJICHUE 2’ 2° 2° 2! 22 | 22 | 28 | 2°
1=>2 0 1 FCB FCV OYHKIIMOHATBHBINA
1<=2 0 0 0 0 KOJI

O06o03HaueHus1 OUTOB B BEpPXHEW CTPOKE COOTBETCTBYIOT KaJpaM, MepelaBaeMbIM OT TIEpBUYHOM
CTaHIIMM K BTOpUYHOM (1 => 2), B HU)KHEH — OT BTOPUUYHOM K nepBuyHOM (2 => 1).

FCB (Frame Count Bit) 6ut cueTunka KaapoB, epeaaBaeMbIX NEPBUYHOM CTaHLUEH, cITy-
JKUT JUJIS 3aIIUTHI OT IOTEPU U AYOJIIMPOBAHUS KaJpOB MPU UCKAKEHUSIX B KaHAJE CBSI3U;

FCV OUT, yKa3bIBaloOIUi akTyanbHOCTh (yHKuuu outa FCB:

1 — u3menenue O6uta FCB akTyanbHO U TOKHO KOHTPOJIMPOBATHCS MPU TIPUEME;

0 — u3menenue 6ura FCB (1o cpaBHEHUIO ¢ MpeabIyLIUM KapoM) He JODKHO KOHTPOJIU-
poBatbes mpH npueme, Ho 3HaueHue FCB 3amomuHaercs /uiss KOHTPOJS WU3MEHEHMs MpH MpHeMe
cnenyromero kaapa ¢ FCV=I;

I[Ipu nepemaye mactepoM  Kaxaoro HoBoro coobmeHuss B pexume [1OCBIJI-
KA/TIOATBEPXEHUE (unu B pexxume 3AIIPOC/OTBET) Tomy xe anpecary (IIMM), 3HaueHue
o6uta FCB nomkHO n3MeHseThbest Ha oOpaTHOe (Kaapbl HyMepyrOTCs 1o Moyt 2). [ToBropHyro me-
penada kajapa ¢ TeMm ke 3HaueHneM FCB HyXHO MpOM3BOIUTH B JABYX CIIy4yasX: KOTJa OTBETHBIH
kaqp ot [IMM 6pakyercs 1 KOTja OTBET OTCYTCTBYET B T€UEHHE YCTAHOBIIEHHOTO TaliM-ayTa.

[Tocne cOpoca kanana, B atux pexxumax [ITMM moceuaet nepBoe coobmienne ¢ FCB=1.

B IIMM He npenycmaTpuBaeTCs pa3fesieHUe TaHHbIX Ha IPUOPUTETHBIE KIJIAcChl 1 1 2.

[Tonsarus knacc 1 u kiace 2 ganee OTHOCATCA TOJMBKO K MPUOpUTETaM HH(POPMALIUU U HE UMEIOT
HUKAKOTr0 CIEHUAIbHOIO MPOTOKOJIBHOTO odopmiieHus. Bee BOpockl MpuopuTETOB Mepeaadyu MH-
dopmanuu paznuuHbIx TUNOB pematotcst [IMM camocTosiTenbHO (CM. anee).

[Ipu 3anpoce gaHHBIX Kjacca 2 MOTYT MepeaaBaThCs aHHbIE Kiacca 1, Mpyu 3TOM MOJIOKUTEIb-
Hasi KBUTAHIUA HE TpeOyeTcsi — OTBETOM Ha 3aIlpocC SBJSIIOTCA MOJIb30BaTeNbCKUe AaHHble. OTpuria-
TeJIbHAsl KBUTAHLMS (UKCUpOBaHHOW AnmuHbl <9> nepenaercs ot KII B ciydasx, korna, Hanpumep,
ITY 3anpamusaer rpynmny TH, He cymecTByronyto Ha ganaom 1TIHMM.
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Ecnu 3anpammBaemble yCIyrd KaHAIBHOTO YpOBHS He npeaycMmoTrpensl, [IMM oTBedaeT (yHK-
MUOHAJIIBHBIM KOqOM <15>,

Hcnons3zyemblie pyHKIIMOHATBHBIE KOBI OaiiTa ynpasiaeHus mexay [1Y u [TUM:

O yHKIIMOHAIBHBIE KOJIbI ®op | FCV | OtBeTHbIe PYHKIIMOHATHHBIC KOJIBI Dop
OT MEepPBUYHOM cTaHimu — [1Y Mar npeoOpazoBarens — KI1 Mar
<0>—
<0> — cBpoc Kanaa = 0 0> — MOJIOKUT. TOATBEPIKICHUE F
<1> — oTpuuar. NOATBEP>KICHUE F
<1> — ycT. 0JIB30BATEIbCKUM = 0 <0> — MOJIOKUT. MMOATBEPIKICHHUE F
MPOLECC B UCXOTHOE COCTOSIHUE <1> — oTpuuar. NoATBEPKICHUE F
<3> -
<0> —
ITOCBUIKA/TIOATBEP)KIEHUE | L 1 | <U> - nonoKUT. NONTBEPXKACHHE F
<1> — oTpunar. NOATBEPKICHUE F
(mepenaya JTaHHBIX )
<4> - TIOCBIJIKA/BE3 OTBETA
L 0 Her otBerta -
(mepenava TaHHBIX )
<9>
9>~ SAIIPOC/OTBET F 0 <11> — cocTosiHME KaHaja F
(3ampoc COCTOSIHUS KaHaJIa)
<10> - 3AIIPOC/OTBET F 1 <8> — mepenava qJaHHBIX L
(3ampoc maHHBIX Kiacca 1) <9> — naHHbBIC HE TOCTYIHBI F
<11> - 3AIIPOC/OTBET = 1 <8> — mepenavya qJaHHBIX L
(3ampoc aHHBIX Kitacca 2) <9> — naHHbBIC HE TOCTYIHBI F

O6o3HauyeHus (hopmaTa MOCHUTKHU:
F — xaap ¢bukcupoBaHHOU JJIMHBI,
L — xaap nmepemennoii amunbl (comep:kut ASDU),

AnpecHoe 1noJie B 3arojIoBKe KaHaJIbHOTO ypoBHS U B 3arosioBke ASDU onpeneneHo pazmepom
B oAMH OaliT u conepxut aapec I[IMM B nuanazone 1...254. Anpec 255 (uupKynspHbIi ajpec) uc-
NOJIb3YyeTCsl 17151 o01Iel (IIMpOKOBEIIATEIbHON) KOMaH/Ibl, aJIpecyeMoi KO BCceM Ipeodpa3oBaTesm,
JIEHCTBYIOLUM B JIOKAJIbHOMN CETH.

2.3 IpaBuaa nepenaum niasi FT1.2

ITpu cunTeiBanuM NaHHBIX ¢ ETXXX JOKHBI IPUMEHSTHCS CIIEAYIOIINE IIPaBUiIa epeaayun:

- CIIOKOITHO€ COCTOSTHUE JTUHUH — ABOUYHAS €IMHUIIA;

- KaX/bIil CUMBOJI COAEPKUT CTApTOBBIN OUT (aBoMuHbIN 0), 8§ HHOpMALMOHHBIX OUT (TIepe-
JAIOTCSI B KaHaJl, HAUMHAS C MJIQJIIIETO OuTa), OMH OUT YETHOCTH, OJMH CTOI-OUT;

- MEXJy CHMBOJIaMH KaJpa JIOIyCKaeTcs MHTEpBaJ He Oojee MIUTEIbHOCTH OJHOro OuTa; B
ATOM CBS3H, EPHOJ epeaayu cuMBoiioB (6aittos) TIO=11-12 Gur;

- B Clly4ae oOHapyXeHUs OIMOKHU TpeOyeTcss HHTEepBall MEXly KaJpaMH, paBHbIH MUHUMYM 33
OUTaM CIIOKOMHOIO COCTOSTHUS JINHUU;

- IIOCTIE MOJIb30BATEeNbCKUX JAHHBIX B Kajpe cieayeT 0aiT kouTposusHoU cymmbl (KC) —

apudMeTHYecKasi CyMMa 1Mo MOJIYJ0 256 Bcex 0alTOB IMOIB30BATEILCKUX JAHHBIX, HAYWHAS C
Oaiita ynpasienus C;

- IPUEMHUK KOHTPOJIUPYET:

o OaiTy: CTOI-OUT, YCTHOCTb;
o KaJIipy: crapToBbiii 6aiiT, KC, cmoBO OKOHUaHUS;
[IpY IEPEMEHHOM JUIMHE KaJipa: WICHTUYHOCTD ABYX OalTOB JUIMHBEI - L, BTOPOI CTapTOBBIN OAMT.

Kanp Opaxyercs, eciii X0Ts ObI OJTHA U3 IPOBEPOK JAET OTPULIATEIbHBIN pe3ysbTar.

Takoif Habop mpaBuiI mepenadn oOecreynBaeT KojaoBoe paccrosHue d = 4, 4yTo rapaHTUpyer
oOHapy’KeHHe JIIOObIX UCKaXEeHUN KpaTHOCTH 3 U MeHee. [Ipu 3ToM ommOku, He BbI3bIBAIOLINE Ha-
PYIICHUS! CHHXPOHU3AIMH, OOHAPY)KUBAIOTCS 32 CUET MPOBEPKU OANTOB HAa YETHOCTb M NMPOBEPKHU
KOHTPOJBHOM CyMMBbl Kajpa. OImMOKH, BBI3BIBAIOIIME HAPYIIEHUWE CHHXPOHHU3ALMM IO CTapT-
CTOITHBIM CHUMBOJIaM, OOHapyXuBaroTcs 3a cueT Beioopa 6aiitoB START1, START2 u END.
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3 IlpukjaaaHoil ypoBeHb

3.1 Buabl TEXHOJIOrH4eCKHX HHGOPMALMOHHBIX COO0IIEeHUI

OcHOBHBIMU BHJIaMH HH(GOPMAIIMOHHBIX cooOmeHnit mexay I1Y u [TMM sBnsroTcst cooOmieHus
tuna TU (TenensmepeHus: TEKyIIMX 3HAUCHHI ).

[To 3ampocy kaHanbHOTO ypoBHs 3HaueHuss TU mepenatorcs Onokamu (rpymnmnamu), KOTOpBIE
NPECTaBISIOT cO00I MacCHBBI 3HAYEHUH TapaMeTpoB B (hopMaTe IByXOAUTHBIX HOPMAIU30BaHHBIX
yucell, IByX0alTHBIX YKcel ¢ PUKCUPOBAHHOM 3aMsATON UM YeThIpeX OANTHBIX YUCE C TUIaBaoIen
3aMATOMN.

Onucarens kauectBa (OK) manHbIX copep XUt Habop aTpuOyTOB, KOTOPBIE OTPAKAIOT MPU3HAKU
TEKYIIUX apaMeTpOB.

g peanuzanuu QyHKUIMU eAMHOBpeMeHHBIX cpe3oB TU B mpubope moanep:kuBaercst ciyx0a
€JIMHOTO BPEMEHHU.

3.2 CTpyKTyphbl 0JI0KOB JaAHHBIX
broku manubix npukiaagHoro yposss (ASDU — application service data units) ucrons3zyembie B
npeoOpa3oBatesie MPeIyCMaTPUBAIOT JBE CTPYKTYPHI:

- cTpykKTypa-1 cocrout u3 uaeHTudukaropa 0J0Ka TaHHBIX U OJHOTO WM OoJiee OOBEKTOB WH-
dopmanuu, KaXIplidi U3 KOTOPBIX COJACPKHUT OJWH JIEMEHT WH(POPMALUU (WU OJHY KOMOWHAIIHIO
AJIEMEHTOB):

Pa3zmep moJst
Coaep:xanue 0J10ka o e
Wnentudukarop tumna 1
NJIEHTUD®UKATOP | Knaccubukarop crpykrypbl, SQ=0: i 1
BJIOKA JAHHBIX [Ipnunna nepenaun 1
Anpec crannmu (o6mmuit agpec ASDU) 1
Anpec ob6bekta nHdopmarm Ne 1 2
Omexr I/INIzq:)LOp MAtHI 17 rement nH@opmanuu (komOuHanus sem.) No | 2,3,4,5
) Bpemsi 0,3,7
Anpec oobekTa nHpopmarmn Ne i 2
Obmext HJ?O (%OpMaHHH Dnement uHGOopManuu (KoMOMHaIHs d51eM.) Ne | 2,3,4,5
h Bpewmst 0,3,7

- CTPYKTYpa-2 COCTOUT U3 UJSHTH(HUKATOpa OIOKA JAHHBIX MU OJHOTO O00BEKTa MH(pOpPMAIIUH,
KOTOPBIN BKJIFOYAET B ce0s OJIMH WK 00Jiee OJHOPOIHBIX DJIEMEHTOB MH(POPMAIIUH:

Conep:xanue 0J10ka P(a]:ng:g;(:;ﬂ

Wnentudukatop tTuna 1
NJEHTUD®UKATOP | Kuaccudukarop crpykrypsl, SQ=1: 80h+j 1
BJIOKA JJAHHBIX [Ipnunna nepenaun 1
Anpec crannmu (o6muit agpec ASDU) 1
Anpec o0bekTa HHGOpMaAIUU 2

O6wbext undopmanuu | DnemeHT uHGopmanyu Ne 1 2,3,4,5

Dnement nHGopMarmu Ne | 2,3,45

Bpewms Bpewmst 0,3,7

Pa3mep mosns mokasbiBaeT KOJIMYECTBO HMCIONIB3YyEMbIX OaiT, /I pa3HOrO TUIA MPUMEHSIEMbIX
ASDU.
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3.21 MHpeHTH(HUKATOP THNA

OnHOOalTHOE YUCII0, KOTOPOE ONPEACISET CTPYKTYPY, TUI  popmar oObeKkTa HHPOPMALIUH.
[IpeobpazoBarens nmoaaepKuBaeT cieayromue uaeHTudukaropsl (tTumsl) ASDU:

Ilepenaya nanupix B Hanpasjenuun I1Y => KII:

Wnentudukatop tTuna Hasnauenue
<100> KOMaH[a onpoca (aKTHUBH3aIs OJIOKOB JIAHHBIX )
<102> KOMaHJ1a YTeHUs (3a1poC OJJUHOYHBIX OOBEKTOB)
<103> KOMaH/[a CHHXPOHU3AIIMU 9aCOB

Ilepenaya nanubix B Hanpasjaenun 1Y <= KII:

Hannuwne onu-
Nnentndukarop tumna Hannune metku
N3mepsiemas BenuynHa careis KayecT-
(cTpykTypa) sa BPEMEHU
CraHjapTHbIe THIIBI 0JIOKOB TaAHHBIX
HOPMAJIM30BAHHOE 3HAYe-
<9> (1,2 pMat OK HeT
Hue 2 Oaiita
HOPMAJIM30BAHHOE 3HA4e- "
<10> (1) pMaIH3 OK 3 Gaitr
Hue 2 Oaiita
MacIITaOUPOBaHHOE 3HA-
<11> (1,2) P OK Her
yenue 2 Oanra
MacIITaOUPOBAaHHOE 3HA- o
<12> (1) P OK 3 Gaiir
yenue 2 Oanra
KOPOTKHUH hopMaT ¢ mja-
<13> (1,2) POTKHit popmar ¢ 1t OK Her
BaloIIEel 3amsToi 4 Oaiirta
KOPOTKHUH hopMaT ¢ mja- o
<14> (1) POTKHit popmar ¢ 1t OK 3 Gaiir
BaloIIel 3amsToi 4 Oaiira
HOPMAJIN30BAHHOE 3HAUe-
<21> (1,2) P o HET HET
Hue 2 Oaiita
HOPMAaJIU30BaHHOE 3HA4Ye- o
<34> (1) OPMATH3OBARHOC SHATC OK 7 Gaiir
Hue 2 Oaiita
MacIITaOUPOBAHHOE 3HA- o
<35> (1) P OK 7 Gaiir
yenue 2 Oaiita
KOPOTKHUi (popMar ¢ mia- o
<36> (1) pOTKHUHA opmar ¢ OK 7 Gaitr
BaroIIen 3amaron 4 Oaira
He crannapTHble THINBI 0JI0KOB IaHHBIX
HOPMAJIN30BAHHOE 3HAUe- o
<143> (2) PMaIIH? OK 7 Gaitr
Hue 2 Oailta
MacIITaOUpPOBaHHOE 3HA- o
<144> (2) D OK 7 Gaitr
yeHue 2 Oanra
KOPOTKUH MarT ¢ IUia- o
<145> (2) OpoTKHii opmar ¢ 11 OK 7 Gaiir
BaroIIel 3amsiTon 4 Oairta

3.2.2 Knaccudukarop nepeMeHHOI CTPYKTYPbI

st mpeo6pazoBateneit cepun ETxxx kimaccudukarop onpenensercs Kak:

00h+j — st komanx ynpasieHus (Harnpaeienue nepexaqu [1Y >> KII);

80h+j - mpu cunThBanuK AaHHBIX (HampasieHue nepenaun 1Y << KII),
rJie | — KOJMYECTBO OJHOTHITHBIX 3JIEMCHTOB HH(POPMAIMH WIIH OHOTUITHBIX KOMOMHAIIMI dJIEMEH-
TOB HH(pOpMaIuy.
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3.2.3 IlpuumnHa nepegaumn

baiit «IIpnunHa nepenadn» MOsACHAET UCTOYHUK, MHULUAPYIOIIUH IIepelady JaHHBIX B KaHaJl.
bur D7 - <0> paGouas nepenaya.
bur D6 - <0> monoxutensHOE MOATBEPKACHUE (KBUTAHITHS),
<1> orpunareabHOE MOATBEPKACHUE (KBUTAHIINS);
butet D5..D0 — npuunna nepenayu.

CeMaHTHKa 3HAYEHUI NPUYMHBI lepeaayn, noaaepxusaembix [IMM:
1 — nepuoauyecku (OTBET 3a 3aMPOC KAHAJTLHOTO YPOBHS);
3 — cnopaznvecku (OTBET 3a 3apoc KaHAIBHOTO YPOBHS);
5 — 3ampoc WK 3alpalinBaeMble JaHHbBIE;

6 — aKTHUBAIUs JaHHBIX

7 — MOATBEPKACHUE aKTUBALIUU JAHHbIX;

20 - otser Ha omnpoc ['pynmsi-0;

21 - otser Ha omnpoc ['pynnbi-1;

22 - otBet Ha onpoc ['pynmsi-2;

44 - Hen3BECTHBIM UICHTU(HUKATOP TUIIA;

45 - Heu3BeCTHas NIPUYMHA IIepeayn;

46 - "ewsBecTHBIN 00muMiA agpec ASDU;

47 - HEeW3BECTHBIN aapec 00beKTa HHPOPMAITUH.

ITpuunnel 44-47 ucnons3yrorea B nocbuikax 1Y << KII B tex ciydasnx, korna KII ve moxer
UCTIOIHUTH NpUHATYIO 0T I1Y komany uinn 3anpoc. OOBIYHO TPUYHHOMN 3TOTO SBIISIETCS PACXOXK/Ie-
Hue KoH(purypanmonnoit nudopmanuu. B 3Tom ciydae mpeoOpazoBareib «3epKaJbHO» OTpakaeT
nony4deHHyro ot IIY moceuiky, ycranaBmuBas D6=1 u HOMep mpHUYMHBI MEepeaadd, 4TO MOMOTAET
AKCILTYyaTallMOHHOMY MEPCOHANTY OOHAPYKHUTh U YCTPAHUTH PACX OKICHHE.

3.2.4 Anpec crannuu (06umii anpec ASDU)
Oo6mmit anpec ASDU coBnamaer ¢ yaukaiapHbIM apecoM [TMM B nokansHO# cetn. Pazmep an-
peca B cootrBeTcTBHM ¢ pekomeHaanusiMu CO 34.48.169-2004 npuHAT paBHbIM 1 OaiiT.

<0> '= HE HUCIIOJIb3YETCS;
<1>...<254> := agpec [11M;
<255> ‘= mIMpoKoBemaTenbHbIi (00uwmii) anpec (FFh).

Hcnonp30BaHue MUPOKOBELIATEIbHBIX aJPECOB B HANPABICHUU YIPABICHHUS OIpaHUYECHO Clle-
nyromuMu Tunamu ASDU:

<100>:= komaHa onpoca (it CYMTHIBaHUS HHPOPMAMOHHBIX 00bekToB ['pymmna-0, ['pymnma-1,
['pynma-2);

<103>:= koMaH/1a CHHXPOHM3AllU1 YacOB.

[Mpu monyyennun ASDU c mupokoBeateabHbiM agpecoM FFh, mpubop oTBeT He MHUIIMUpYET.

3.25 Anpec oobexkTa nHpopManuu

B npeoOpasoBaresne ucnonb3yercs 2 Oaiita 11 uaeHTUGHUKAIMA 00BbeKTa HHPOopMaLUU (0OHOTO
WM TPYNIBI TapaMeTpoB), cM. Tabmuna 5.1.

Anpeca 00BEKTOB MOTYT MEpEeHACTpauBaThCs JUIsl KXI0T0 HHTepdeiica OTAeNbHO C MOMOIIBIO
porpaMMbI-KoH(puUrypaTopa B npezaenax 16-Tu pa3psIHOro aapecHOro NpocTpaHCTBa OT -32768 1o
+32767.

Ecmm anpec o0bekTa nHGOPMAITMU HE UCIIONIb3yeTcs, B kKakux To ASDU, To OH ycTaHaBIMBaeT-
Csl B HOJIb.

3.2.6 JaeMeHTHI HH(pOPMALHH
- HOPMAJIM30BAHHOE 3HAYEeHUE N3MepsieMOl BeJIMYUHBI (2 0aiiTa):

Muagmuii 6aiiT JaHHBIX nepenaercs nepsbiM. CTapimii paspsia Broporo 6aiita — 3Hak: 0 — mo-
JIOKUTENbHAS BEJTMYMHA, | — OTpULIaTeIbHAas BETMYHHA.

JlnanazoH nepenaBaeMbixX 3HaYyeHU# ot -1 10 +1-28, OTtpunatenbHble 3HAYEHUS — B JJOTIOJHU-
TEIbHOM KOJE;
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- MacIITA0MPOBAHHOE 3HAYEHUE H3MepsieMOoli BeJTMYUHBI (2 0aiiTa):

Munaammii 6aiiT qaHHBIX nepenaeTcs nepbiM. CTapiuii paspsn BToporo Oaira — 3Hak: 0 — mo-
JIOKHUTENbHAS BEIMUMHA, | — OTpUIIaTeTbHAS BEMYMHA. J[HATa30H IepeIaBaeMbIX 3HAUCHHMIT OT -2°
10 +2'°-1. OTpunaTensHbIe 3HAYCHHS — B TOMOTHATEIHHOM KOJIE;

- MacIITAa0MPOBAHHOE 3HAYeHHe M3MepseMOll BeJMYHHBI, KOPOTKHH (opmar ¢ niaBarome
s3angaroi |EEE STD 754 (4 6aiiTa):
CtpykTypa nH(OpMAIIMOHHBIX OANTOB:

BuTHI 2’ 2° 2° 2 2° 2° 2" 2
Baiir | F2™® Fol’ F2™® Fol F 2% F2™ F2% F2%
Baiir 2 F2° F2° F20 F2t F2 F2¥® Fo™ F2™
Baiir 3 E 27 F2' F2° F2° F2* F2° F2° F2'
Baiir 4 S E 2’ E 2° E2° E 2° E 2° E 2° E 2°
S — 3HaK 4uCIa;
E — nopsigoxk;
F — npoOHast yacTb MaHTHCCHI.
3HayeHNe YKCIa C ILIABAMOLICH 3amaTol coctapiser R = (-1)%*251%7 *(1 F) |
Muiaaiasi 4acTh MAHTHCCHI IIEPEIACTCS TIEPBOM.
- onucareJb kadecrna (1 6aiiT):
CrpykTypa onucaress KauecTBa:
2/ 2° 2° 2 2’ 2° 2! 20 Bur
v 0 SB BL 0 0 0 ov 3HaueHue

OV = nepenojHeHNUE/HET MEPENoHeHHS. 3HaYeHne 00beKTa HHPOPMALIUU HAXOIUTCS BHE pa-
Oouero nuana3oHa 3HaYCHU:

- nist Ua,Ub,Uc, la,1b,Ic,Uab,Ubc,Uca pa6ounii nuamazon — 0...1,2*Unom (0...6000 ex.);

- nas [ITMM ¢ nuTtaHueM OT M3MEpHUTEIbHOW ceTw paboumit auanmaszon Uab, Ubc, Uca - or
0,8*Unom 10 +1,2*Unom (ot 4000 1o 6000 ex.);

- s F - aT0 quanazon ot 45 1o 55 ' (4500...5500 en).

BL = GokupoBKka/HeT OJIOKUPOBKHU (MCIIOIB3YETCsl COBMECTHO ¢ SB).

SB = mpoBeneHo 3aMelieHre/HeT 3aMelieHns. V3MepseMoii BeTMUInHE MOXKET OBITh IPHCBOCHO
3amemaroniee 3HaueHue ot [1K mpu HacTpoiike KoHQHUTyparuu U3MEPUTETHHOM CUCTEMBI.

IV = HenelcTBUTENbHOE/ IEUCTBUTENILHOE 3HAUCHNE. 3HAUCHHUE JIEHCTBUTENBHO, €CIIH MPaBHIIb-
HO TIOJIy4eHO. BUT «HenelHCTBUTENbHO» UCTIOIb3yeTCs U YKa3aHUs MONy4yaTeNo, YTO 3HAYCHHE
BEJIMYMHBI MOXET OBITh HEMPABWJIBHBIM M UM HENb3s MOJB30BaThCA. VICIoMb3yeTcs s yKa3aHus,
YTO 3HAYCHHE MapaMeTpa HaXOJUTCS B YCTAHOBIEHHOW 30HE HEUYBCTBHUTENBHOCTH M TEperaeTCs
KaK HOJIb.

Bce ykazanHble OUTBI MOKHO ClIelaTh HE aKTUBHBIMH (yCTaHABIMBAIOTCS paBHBIMU () C MOMoO-
1ibl0 porpammsl koHpurypauuu «EMaster Nety.

- BpeMs B IBOUYHOM Koje (7 6alT):

CP56Bpems2a - 3HaueHue BpeMeHu B 1BondHoM opmate 7 6ait (T'OCT P MOK 60870-5-4):
mMuutncekyH bl (0-59999), munytel (0-59), SB — BpeMsi yCTaHOBICHO MPOMEKYTOYHBIM 000PY/I10-
BanueM (Bcerma-0), 1V — Bpems HexpelicTBUTENnbHO, yackl (0-23), pe32, SU — nernee Bpems (0 —
cTaHmapTHoe Bpems, | — jetHee Bpems), AeHb Mecsna (1-31), nens uenenu (1-7), mecsupr (1-12),
pe33, roast (0-99), pez4. Mnagmuii 6aliT — MUJUTHCEKYH/IBI, CTApIIHKA OalT — TOJIBL.

BuTHI 2" | 2 | 2 | 2 | 2 | 22 | 22 | 2
baiir 1 MUJUIMCEKYH/IbI (MJIaamui 6auT)
Baiir 2 MUJITHUCEKYH/IbI (CTapIInii OaiT)
baiit 3 \Y/ SB | MUHYTBI
baiit 4 SU pe32 Yachl
baut 5 JTHU HEJIeIU JTHU Mecsla
Bayit 6 pe33 MECSIIBLI
baiit 7 pes4 | TOJIbI
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[Ipumeuanue:

1. pe3 - 03HaYaeT rpymniy HeUCHoIb3yeMbIX OUTOB.

2. ®naru SU, IV u «1HM Henenm» yCTaHAaBIMBAIOTCS B METKY BPEMEHH, €CIIM OHHM Pa3pelIeHbl IIPH
KoHpuryparmu [THM.

3. [Tapamerp IV npunumaer 3naueHue «0» mociae CHHXPOHU3AIMN BPEMEHHU BEIYIIIUM YCTPOHCTBOM,
U 3HaueHHEe «1» MO MCTEYeHWH BPEMEHHOTO MHTEpBAJIa, YCTAHOBJIEHHOIO B TaiiMepe JIeHCTBUTENIb-
HOTO BPEMEHH ITPH HACTPOWKE MpeoOpa3oBaTes.

3.3 Ilepenaua B HanpasJienuu ynpasjenus (IIY => KII)

<100> Komanaa onpoca (akruBauus 1aHHbix B [IMM)

B Onoke nanHBIX nepeaaeTcss OMuH 00BEKT MHPOPMALUK — KOMaHAa TPYIIIOBOTO 3alpoca JAaH-
HBIX. Anpec o0bekTa nHpopmauu paBeH HyI0. OO0beKT HHPOPMALUKA COACPKUT OJUH UHPOpMa-
[IMOHHBIN OalT — OTMHCcaTeN b 3a1POca, UMCIOIINHN CIICYIOIINE 3HAYCHHMS:

20 — 3ampoc MoaHbIX (0OIIMX) JaHHBIX;

21 — 3anpoc rpymimsr 1;

22 — 3anpoc rpymnsl 2;

Komanna onpoca moxet ObiTh mociiana kak cepBuc «I[IOCBIJIKA BE3 OTBETA» (Bo3M0xHO
no mupokosemarenbHomy aapecy O0XFF), umu kak cepsuc « [ IOCBUIKA/ITOATBEPXJIEHUE» Ha
YpPOBHE KaHaJIa.

B otBet Ha komanny onpoca, [IMM nepenaer B HanpaBiaeHUU KOHTpoJid TO ke ASDU ¢ npuuu-
HOM nepenayu <7> - NOATBEPKICHUE aKTUBALUH.

<102> KoMaHaa yreHus

C nomo1ibo KOMaH/Ibl YTEHUSI MOTYT OBITh 3aIlpOILIeHbl TpeOyeMble 00bEKTh HHPOPMALIUU Y-
TeM omnpoca cooTBeTcTByromuX aapecoB TH (Tabnuma 5.1).

B Gnoke maHHBIX nepeaaercst OJUMH 00bEKT MHPOPMAlUU — KOMaHJa 3ampoca ONpeIelIeHHOro
o0BeKkTa nH(popmaluy, agpec KOTOPOro rnepenaercs B JaHHON KOMaH/e B KauecTBe aapeca 00beKTa
UHpOpMaLIUH.

3anpoleHHble 00BEKTHl BO3BpallalTcs B Qopmare, ompenenseMoMm Hactpoiikamu IIHMM, c
OPUYMHOM nepeaun <5> - «3anpoIeHo.

<103> KomaHIa CHHXPOHU3ALMH YaCOB

B Gnoke naHHbIX nepeaaercs oMH 00beKT HHPOPMAIIMU — KOMaH/a CHHXPOHHU3AllUU YacoB.

Anpec oObekTa MHGOpMAIMK paBeH HYMIO. J[aHHBIMU TMepenaBaeMoro o0beKTa HH(OpMAIHH
aBysieTcsl 3HaueHue BpemeHu B Gopmare CP56Bpemsi2a. Komanna cuHXpOHM3AIMU MOXKET OBITh
nocinana kak cepBuc «[IOCBIJIKA BE3 OTBETA» (BO3MO0XHO MO HIMPOKOBEIIATENLHOMY aIpecy
OxFF), mm kak cepsuc «[IOCBIJIKA/TIOJATBEPXXJIEHWE» Ha ypoBHE KaHaia.

[Toceuika moaTBepKAeHUS aKTUBALUU coaepkuT Bpemst [IMM Ha MOMEHT mepesn CUHXpPOHM3a-
IIHeH.

3.4 Ilepenaua B Hanpasjenuu koHTpoas (ITIY <= KII)

<9> 3navyeHue U3MepsieMOil BeJIMYMHBI - HOpMaIU30BaHHoOe, ¢ OK.

B0k JMaHHBIX MOXET MMETh CTPYKTYPY, COJIEPIXKAIIYIO | OAHOTHUITHBIX OOBEKTOB, MM HMETh
CTPYKTYPY — OAHMH O0BEKT, COJCPIKAIIUI | OAHOTUITHBIX KOMOHHAIMI 3JIEMEHTOB.

OnemeHT HHOpMaMKU — U3MepsieMasl BeIMYMHa (HOpMajiM30BaHHOE 3HaueHue — 2 Oaiita) u
ommcarenb kauecTsa (1 Oaiir).

<10> 3HavyeHHe U3M. BE&JIMYUHBI - HOPpMAaJIu3oBaHHoe, ¢ OK u MeTko#i Bpemenu 3 OaiiTa.
[TepenaeTcs mocnenoBaTeIbHOCTh OOBEKTOB HH(POPMAITHH.
DOnemMeHTHl WHGOPMAILMK — U3MepsieMasl BeJIMYrHa (HOpMAIM30BAaHHOE 3HAaYeHHe — 2 0aiiTa) u
omnucaTenb kadecTna (1 6auT).

B0k 1aHHBIX UMEET CTPYKTYPY, COJNEPKANIYIO | OTHOTUITHBIX OOBEKTOB.
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<11> 3HauyeHue U3MepsieMoii BeJJMUMHBI — MacmITabupoBanHoe 3HauyeHue ¢ OK.

brok maHHBIX MOXKET MMETh CTPYKTYPY, COJACPKAIIYI0 | OJHOTHITHBIX OOBEKTOB, MJIM MMETh
CTPYKTYPY — OZIMH O0BEKT, COJCPIKAIIUI | OMHOTUITHBIX KOMOMHAIMN 3JIEMEHTOB.

DOnemeHTHl HHDOpMaUK — U3MepsieMasi BeJIM4rHa (MacTabupoBaHHOE 3HaUeHUE — 2 OaiiTa) u
omnucaTenb kadecTna (1 6auT).

<12> 3HaueHue U3MepsieMOil BeJJMUMHBI — MacmITabupoBanHoe 3HavyeHue ¢ OK u meTkoii
BpeMenu 3 GaiiTa.

[lepenaercs mociaen0BaTEIbHOCTh OOBEKTOB HH(DOPMALIUH.

DOnemeHThl nHDOpMaUK — U3MepsieMasi BeJIMYrHa (MacTabupoOBaHHOE 3HaUEHUE — 2 OaiiTa) u
omnucaTenb kadecTna (1 6auT).

b0k 1aHHBIX UMEET CTPYKTYPY, COACPKAIIYIO | OTHOTUITHBIX OOBEKTOB.

<13> 3nauyeHue u3MepsieMoil BeJINYMHBI - KOPOTKHUIi opMaT ¢ miaBawiei sanaroi, ¢ OK.
BJioK JaHHBIX MOXKET HUMEThb CTPYKTYPY, COJCPIKAIIYIO | OJHOTUIHBIX OOBEKTOB, WM MMETh
CTPYKTYPY — OZIMH O0BEKT, COJCPIKAIIUI | OAHOTUITHBIX KOMOMHAIMI 3JICMEHTOB.
OneMeHTsl HH(pOpPMALMK — U3MepsieMasi BeJIMUuHa (KOPOTKUH (hopMaT ¢ IU1aBaroliel 3amnsaroi —
4 Gaiira) u onmcaTens KauecTBa (1 Gaiir).

<14> 3nauyeHme M3MepsieMOil BeJIMUYMHBI - KOPOTKUH dopmaT ¢ miaBawei 3anaroi, ¢ OK u
MeTKOM BpemeHu 3 Oaiita.

[lepenaercs mocien0BaTENILHOCTH 00BEKTOB HH()OPMAIIHH.

OneMeHTsl HH(pOpPMALMK — U3MepsieMasi BeJIMYuHa (KOPOTKUH (hopMaT ¢ IU1aBarolien 3amnsaroi —
4 Oaiita), onrcarenb kadecTsa (1 Oaiir).

B0k TaHHBIX HMEET CTPYKTYPY, COACPKAIIYIO | OJHOTUITHBIX OOBEKTOB.

<21> 3Ha4veHue U3MepsieMOil BeIHYMHBI - HOPMAIU30BaHHOE, 0e3 OK.

B0k JaHHBIX MOXET MMETh CTPYKTYPY, COJICPIXKAIIYIO | OJHOTHUITHBIX OOBEKTOB, MM HMETh
CTPYKTYPY — OIUH OOBEKT, COACPKAIINIT | OMHOTHITHBIX KOMOHHAIIN JJIEMEHTOB.

OnemeHT nHpopMaLnuK — U3MepseMas BeJIMurnHa (HOpMaJIM30BaHHOE 3HaueHue — 2 0aiita).

<34> 3nauyeHue u3MepsieMoii BeJIMUYUHBI - HOpMau3oBaHHoe, ¢ OK u MeTkoii Bpemenu 7
OailT.

[Tepenaetcs mocnenoBaTeNbHOCTh OOBEKTOB HH(DOPMAITUH.

OneMeHTsl MHGOpPMaLUU — U3MepsieMas BellM4rMHa (HOpMalu30BaHHOE 3HaueHue — 2 Oaiita) u
onucareib kauectsa (1 Oaifr).

B0k TaHHBIX HMEET CTPYKTYPY, COACPKAIIYIO | OJHOTUITHBIX OOBEKTOB.

<35> 3HayeHHe M3MepsieMoOli BeJTUYMHBI — MacIITA0MpoOBaHHOe 3HaYeHue, ¢ OK u MeTKkoii
BpeMeHH 7 OaMT.

Ilepenaercs mocieaoBaTeIbHOCT 00BEKTOB HH()OPMAIIHH.

OO6bexT nHopMalMK — u3MepsiemMas BelrurHa (MaciuTabupoBaHHOE 3HaueHue — 2 Oaiita), onu-
catenb kayecTBa (1 0aliT) 1 MeTka BpeMEHH B IBOUYHOM Kojie (7 Oaiir).

BJI0K TaHHBIX UMEET CTPYKTYPY — MOCIIEA0BATEILHOCTh U3 | 00BEKTOB.

<36> 3HayeHue U3MepsieMoOii BeJIHYMHBI — KOPOTKHUH popMaT ¢ niiaBalouleii 3anaToi, onu-
carejieM KayecTBa M MeTKOW BpeMeHH 7/ OaiiT.

[lepenaercs nociaenoBaTENbHOCTh 0OBEKTOB HHDOPMALIHH.

O0wexT nH(popMau — u3MepsieMasi BeJIMdMHa (KOPOTKUHM Gopmar ¢ rutaBaromie 3amstond — 4
OaiiTa), onucarenb KadecTBa (1 6alT) M MeTKa BpeMEHHU B IBOUYHOM Koze (7 Oaiir).

B0k 1aHHBIX MMEET CTPYKTYPY — HOCIIEA0BATEIBHOCTh U3 | 0OBEKTOB.
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3.4.1 HecrangapTHble THIBI 0JI0KOB JaHHBIX B HanpaBjeHnn koutpoas (IIY € KII)

<143> 3HauyeHne N3MepsieMOH BeJJMYMHBI - HOPpMaJIN30BaHHoOe, ¢ OK n o01eii MeTKOI Bpeme-
HHU 7 0aiiT (YACTHBIN 1MANa30H UIEHTH(PUKATOPOB).
[Tepenaercs mocneaoBaTeNbHOCTh 3JIEMEHTOB HH(POPMAIIHH.

OnemeHT HH(OpManMKU — U3MepsieMasl BelIMYMHa (HOpMajin30BaHHOE 3HaueHHe — 2 Oaiita) u
onucarenb kadecTsa (1 6aiT).

BJI0K JaHHBIX UMEET CTPYKTYPY — OJUH O0BEKT, COACPIKAIINH | OHOTUITHBIX KOMOMHAIIMHN 3Jie-
MCHTOB.

Bpems — o0mas meTka Ha Bech OJIOK repenaercst 7 6alitaMu B JBOMYHOM KOJIE.

<144> 3nauyeHue U3MepPsAeMOil BeJIMYUHBI - MACIITA0MPOBaHHOe 3HaYeHue, ¢ OK u o0meit
MeTKO BpeMeHH 7 0aliT (YaACTHBIN IHANA30H HICHTH(PUKATOPOB).

[lepenaercs mociaen0BaTENbHOCTh JIEMEHTOB HH(OPMALIUH.

DOnemeHT MHGOPMAIUU - U3MepsieMasi BelMYrHA (MacTabupoBaHHOE 3HAUeHUE — 2 Oaiita) u
omnmucaTenb kadecTBa (1 6auT).

BJ10K JaHHBIX UMEET CTPYKTYPY — OJIMH OOBEKT, COJCPIKAIINH | OJTHOTUITHBIX KOMOMHAIMHN dJie-
MEHTOB.

Bpewms — obmiast MeTka Ha Bech OJI0K, KOTOpast nepeaaercst 7 0aiiTaMu B IBOMYHOM KOJI€.

<145> 3naueHne n3MepsieMOH BeJIJMYMHBI — KOPOTKHUi dopmat ¢ niiaBaoiei 3anaroi, ¢ OK u
0o01eil MeTKO BpeMeHHU 7 0aliT (YaCTHBIM AUANa30H HIeHTU(PUKATOPOB).

[lepenaercs nociae10BaTENbHOCTh 3JIEMEHTOB HH(OPMALIUH.

OneMeHT MH(OPMaLUKM - U3MepsieMas BelIMYMHA (MaclITaOUpOBAaHHOE 3HAUEHUE — KOPOTKUI
dbopmar ¢ raBarolei 3ansaToi 4 6aiTa) u onucarenab kadectna (1 Oair).

B0k TaHHBIX UMEET CTPYKTYPY — OAUH OOBEKT, COICPIKAIIMIA | OHOTHITHBIX KOMOUHAIMI dJ1e-
MEHTOB.

Bpems — obmiast MeTka Ha Bech OJI0K, KOTOpas nepeaaercst 7 0aliTaMu B IBOMYHOM KOJI€.

3.4.0 I'pynnosble 0J10KH JaHHBIX B HanpasJeHnu Koutpoas (IIY <= KII)

IIpu xondurypupoanuu IIMM wnmMeeTcss BO3MOXKHOCTh OpPraHHU30BBIBATH OJHORIEMEHTHBIE
00BeKThl HHGOpMau (M3MepsieMble ITapaMeTphl) B rpynnbl. JlomyckaeTcsi BO3MOXKHOCTh CO37aHUs
JIBYX KOH(UTYpUPYEMBIX IpymIl AaHHbIX — ['pynna-1 u ['pynna-2.

I'pynnel 1 u 2 popMupyrores U3 cnucka NoiaHbIX JaHHbIX (I'pynmbi-0) 0JHO3IEMEHTHBIX 00bEK-
toB (Tabsuua 5.1) u moryT conepxatb oT 1 10 32 u3MepsieMbIx nmapameTpoB kaxsjas. [locnenona-
TEIbHOCTh Ha3HAUYEHHUs [apaMeTPOB B IPyIIaxX U, COOTBETCTBEHHO, MOCIEI0BATEIILHOCTh UX Iepe-
Jlauu B KaHaJl — MPOM3BOJIBHBI M (hopMUpyroTcs B npouecce Hactpoiiku ITMM (ecau 310 He cropa-
JTUYecKas repeaaya).

I'pynna-0 npencraBisieTcst Kak He KOHQUTYpUPYEMBIH HAOOP OJHODIIEMEHTHBIX 00BEKTOB OT 1
1o 31 B 3aBucumoctr ot ucnoiaHeHus [TMM. TlocnenoBaTeIbHOCTL UX TIepeaadn B KaHAT (PUKCHPO-
BaHa U cooTBeTcTBYyeT Tabuure 5.1.

CuuTbiBaHHE TapaMeTPOB OOBEIUHEHHBIX B I'PYIIBI MOXKET OCYLIECTBIATHCS JUOO 3aIPOCOM
JaHHBIX Kiacca 2 (1) Ha KaHaJIbHOM YpOBHE (CHopajaudeckas nepeaada), 1100 ¢ UCHOIb30BAHUEM
IpoILIeAypHI OITpoca Ha mpukiIaaHoM ypoBHe (ASDU <100>).

dopmaTsl IPEICTaBIECHNS U3MEPSAEMBIX MTapaMETPOB Ul IIEPBOIO U BTOPOTO CIy4yaeB OINpene-
JSIFOTCST TUaMu yctaHoBIeHHBIX ASDU nipu konurypupoannu [THUM.

Jns ciopaaudeckoil mepenaun npuMeHsitorest Toiabko ASDU crpykTypsi-1 (610K, conepkammuit
MHOKECTBO OJTHOJIEMEHTHBIX 00BEKTOB HH(OpPMAITHN).
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4  Peanm3anmsi OCHOBHBIX NPHKJIAJIHBIX (PYyHKIMIA

B peann3oBaHHBIX TPOIEAypax CTPOTO BBIACPKAHBI TPeOOBAHMS CTAHAAPTA K MOCTPOCHHIO Ka-
HaJBLHOTO YPOBHS — Ha 1000 kaap ot I1Y, comepxammmii monp3oBarenbekue ganusie (FC=3), [IMM
OTBEYAET TOJIBKO KBUTAHIIMEW KOPOTKOTO opmara.

[TockonbpKy paccMaTpHuBaeTCsl TOJIBKO HeOalaHCHBIN pekum, [IMM niepenaeT mojib30BaTelIbCKUE
nanHbie (FC=8) Tombko B OTBET Ha 3ampoc KOPOTKOoro dopmara, GopMHpPyeMbIii KaHATBHBIM YPOB-
Hem ITY (FC=10/11).

K monp30BaTeNbCKUM JaHHBIM OTHOCSITCS TaKXKe CIIY)KEOHBIC JaHHBIC MPUKIIATHOTO YPOBHS,
HaIpUMeEp, OTpaXKEHHbIE OJIOKH, rmochbutaeMmbie oT ITMM ¢ npuunHoOi nepenaun 7 (IOATBEPXKIACHUE
AKTUBAIIHH).

JIroOble mosb3oBaTenbekue ganuble oT [IMMM nepenatorcs TOIBKO B OTBET Ha 3allpoC «KOPOT-
Koro» (opmata, GpopMupyembiii KaHaIbHBIM ypoBHeM I1Y. COoOp maHHBIX HpU MOMOIIM OMpoca —
OCHOBHas IpoleAypa, 3aHUMaoIas O0JIBIIYI0 YaCTh BpEMEHH KaHala.

Jnis Bcex MpUKIAIHBIX (DYHKIMA NMPUMEHUM IMHpOoKoBemaTenbHbiid aapec [IMM paBubiii 255
<OxFF>.

O003HaueHUs B TAOIULIAX:

M — nepenaua ot ITY (Master).

S — nepenaua ot [IUM (Slave).

FC — ®ynkimonanshbiii Ko (Functional Code).

T1 — Unentudukarop Tuna (Type Identification).

COT - IIpuuuna Iepegauun (Cause Of Transmission).

*** _ pasjIM4YHbIE 3HAYCHHS B 3aBUCUMOCTH OT HAJIMYHS U IPHOPUTETA JaHHBIX.

4.1 CoOpoc kaHa/a M NPUKJIAHOTO MPolecca

Omr | FC | TI | CoT | Uubopmams | Iemcreusi/ycnoeus:
M 0 Cépoc kamana FCB=0
S 0
M 1 C6poc mnporecca
S 0

[Tpumep cOpoca kaHalla ¥ MPUKIAHOTO MpoIiecca:
3anpoc: 10400141 16 (copoc xanama FCB=0)
Omeem: 1000 01 01 16 (ycmenrHo)

3anpoc: 10410142 16 (cOpoc mporiecca)

Omeem: 1000 01 01 16 (ycnemiHo)

3anpoc: 1049014A 16  (3ampoc craryca KaHaa)
Omeem: 100B010C 16  (craryc KaHaJIBHOTO YPOBHS)

4.2 CuHXpOHU3aUMsA BpeMeHH

[Tepuon koppekiuu BCTpoeHHBIX yacoB [IMM onpezaensercs MakCUMaJIbHO BO3MOXKHOM OIINO-
KOW BCTPOEHHOTO KBapIlEBOI0 I'e€HEpaTopa M AOIYCTUMBIM PACXOXKIECHUEM PEATbHOTO BPEMEHU Ha
pa3HbIX CTaHLMSIX.

Huxe npuBenena mpoueaypa CUHXpOHU3alMK BpeMeHH, korjaa B Oydepe [IMM Her He nepe-
JTAHHBIX COOOIIEHUH O COOBITHSIX C METKaMH BPEMEHHU.

Bpewms B kaape cuHXpoHU3anuu, nepenasaeMoM ¢ [1Y, T0IKHO cOOTBETCTBOBATh MOMEHTY Ha-
yaja nepenayu 3toro kaapa. [IMM ycranaBiauBaeT cBoe BpeMs IIOCIIE IpUeMa BCEro Kajpa, Mpous3-
BOJIsI KOPPEKIUIO Ha BPEMS €r0 Iepejaud U BpeMsl 3a1€PKKU B KaHAJIE CBS3U.

Ilepenaua 3HaueHus Bpemenu [11IM B MOMEHT yCcTaHOBKM 4acoB 1o koManze 103 nmo3BoisieT Ha
crannuu [1Y mpuBecTH K eMHON IIKaIe METKH BpeMeHU coObITHi, Tpoucmeamux B [IMM mo u mo-
CJI€ YCTAaHOBKHM BPEMEHHU.
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Or | FC | TI | COT | Hudopmaumst | HemicTeusi/Ycnoeust

M 3 103 6 BpemMst 7 Gaur BanoMunTE CTapoe
YcTaHOBUTE HOBOE
S 0
M 11
S 8 103 7 3anoMHeHHOE BpeMs B 6ybdepe
HeT CcoO6sITui
M 11
S 8| 1-40 3 Nocnenyouye COOGHITHMS CobuTusi nocne
(MB mo wacaM Mocjie KOPPeKIUM) KOPPeKIMN
[Tpumep cunxponuzauuu [TNUM:
3anpoc: 105B 01 5C 16 (3ampoc TaHHBIX)
Omeem: 10 09 01 OA 16 (1aHHBIE OTCYTCTBYIOT)
3anpoc: 68 OF OF 68 73 01 67 01 06 01 00 00
58 D9 22 0A FD 07 0C 50 16 (komanga cuaxporuzanun, ASDU<103>)
Omeem: 10000101 16
3anpoc: 10 5B 01 5C 16 (3armpoc TaHHBIX )
Omeem: 68 OF OF 68 08 01 67 01 07 01 00 00
BB E0 22 0A 1D 07 0C 70 16 (moarBepkaeHne cuaxponnsanuu, ASDU<103>)
3anpoc: 107B 01 7C 16 (3ampoc JaHHBIX)
Omeem: 10 09 01 OA 16 (IaHHBIE OTCYTCTBYIOT)

4.3 COop naHHBIX IPH OMOIIH ONIPOCa

Crangapt MOK 60870-5-101 npenycmaTpuBaeT MCIOIB30BaHUE IBYX KJIACCOB JaHHBIX, OTHO-
cs K kiaccy 1 coositus (u3menenue TC, yxon TU 3a rpanuiisn), a Kk Kjiaccy 2 NEpHOIUYECKYIO Tepe-
nady, GOoHOBOE CKAaHMPOBAHKE U APYrye BUABI IEpeaud HU3KOTO MPUOPUTETA.

Hwuxecnenyromas tabinia nokassiBaeT npumep npouenypsl ornpoca [IMM, rae nonstus kiacc
1 u kiacc 2 OTHOCATCS TOJNBKO K MpUOpUTETaM MH(OPMAIIMK M HE UMEIOT HUKAKOTO CIEeNHaIbHOTO
nporokosibHoro opopmienus (ACD Bcerna pasHo 0). Bce BOmpockl MpUOPHUTETOB MEpeiadyn HH-
dbopmaruu pa3nuyHbIx TUIOB pematTcs [IMM camocTosTeNbHO Ha OCHOBE MPEABAPUTEIHLHO COTTIa-
COBAHHBIX MPABUII.

COop MaHHBIX TPU MOMOIIM OMpOca SBISETCS OCHOBHOM MPOIEAYypOil CUMTHIBAHUS JaHHBIX C
[TVIM u 3aauMaeT OOJIBITYIO YaCTh BPEMEHH KaHalla, TIOdTOMY 00BhEM IepeaBacMbIX TAHHBIX UMEET
CYIIECTBEHHOE 3HaU€HHE MPH YBETMYEHUU CKOPOCTH OIpoca npeodpa3oBaTeneil.

Omr | FC | ACD | TI | CoT | Nudpopmanms | DOericrBus/Ycnoemus:
M 11

S 9| 0 HeT npaHHHX
M 11

S 8| 0 *kk 3 Iauusle ompoca Kimacc 1 u 2
M 11

S 9| 0 HeT naHHHX
M 11

S 8 | 0 *xk 1| Haumme cpesa (T'pynna-2) Toneko kjnacc 2
M 11

S 8 | 0 *kok 3 Ianume ompoca Kmacc 1 u 2
M 11

S 9| 0 HeT naHHHX

[Ipu xondurypupoBanuu [IMIM MOXHO OmnpeAenuTh TPYIIy MapaMeTPOB MJis CUYMTHIBAHHS B
pexxuMe crnopaanueckoil nepenaun — I'pynna-0, I'pynna-1 nnu I'pynna-2. Hapsay ¢ ycraHoBkoit
anepTyp A8 KaXJ0ro rnapaMmerpa, 3To MO3BOJUT BbIOpaTh 00beM nepeaBaeMblX JaHHBIX i Gop-
MHUPOBaHMS ONITUMAIIBHOTO TpaduKa nepeaayH.

68



Criopanudeckuii METOJ] Tiepejauid Peain30BaH MyTeM Tepefadd IMOCICTHETO COCTOSHUS WH-
dbopMarmoHHOT0 00BbEKTa Ha MOMEHT (opMupoBanus kaapa. [Ipu stom, 3nauenune TU nomxHO OT-
JIUYAThCS OT paHee MEePeJaHHOT0 Ha BEIWYHMHY IPEBBIMIAIONIYIO0 3HAUCHUE allepTyphl IS JTaHHOTO
napamerpa. B nmpotuBHOM ciny4ae 3Hadenue TH He nepenaercs.

Ecnu s kakoro-nubo mapamerpa yCTaHOBIICHO 3HaYCHHE anepTypsl paBHoe 0, 3TOT mapamerp
OyzeT mepenaBaThCs MPH KaKIOM 3aIpoce KaHAIBHOTO YPOBHSI.

B Hmkecnenyromniem npuMepe Ha KoMauasl coopa naHHbix [TUM dopmupyer 010k criopaauye-
ckux maHHbIX (ASDU Ttuna 14) u 610Kk JaHHBIX €IMHOBPpEMEHHOTo cpe3a napamerpo (ASDU Ttuma
11):
3anpoc: 107B 01 7C 16 (3armpoc TaHHBIX )

Omeem: 68 24 24 68 08 01 OE 03 03 01 09 00 5C 8F 44 42 00 BD CB 20 0A 00 CD CC 44 42 00
BDCB200B008FC2C44200BDCB201B 16  (cnop.xauubie ['p-1, ASDU<14>)

3anpoc: 105B 01 5C 16 (3ampoc TaHHBIX)

Omeem: 10 09 01 OA 16 (1aHHBIE OTCYTCTBYIOT)

3anpoc: 107B 01 7C 16 (3ampoc TaHHBIX)

Omeem: 68 14 14 68 08 01 0B 84 01 01 61 00 06 00 00 09 00 00 07 00

00 87 13 00 AB 16 (manuble cpesa ['p-2, ASDU<11>)
3anpoc: 10 5B 01 5C 16 (3armpoc TaHHBIX )

Omeem: 6810 10 68 08 01 OE 01 03 01 0B 00 EB 51 C2 42 00

20 DD 27 8B 16 (crmop.maunsie I'p-1, ASDU<14>)
3anpoc: 107B 01 7C 16 (3ampoc JaHHBIX)

Omeem: 10 09 01 OA 16 (IaHHBIE OTCYTCTBYIOT)

4.4 Komanpaa ompoca (3anpoc noJiHoro odbeMa Wi rpyninsl napaMeTpoB)

C nomorpro koman bl onpoca (ASDU<100>) ¢ TTMM MOKHO CUUTATh 3HAYESHHUS TTOJTHOTO CITH-
cka mapametpoB [ 'pynmsi-0, 'pynmsi-1 wu ['pymmsr-2.

Onucarens onpoca QOI MoXxeT npUHUMATh CIETYIOLNe 3HAYCHUS:
- 20 — ompoc I'pynmsi-0 (ToTHBIE AaHHEIE);
- 21— onpoc I'pynmnsi-1;
- 22— onpoc I'pynms-2.

ITo 3ampocy nonHoro o6bemMa WM TpyIIbl JaHHbIE MOTYT Iepe1aBaThCsl HECKOJIBKUMHU OJI0Ka-
MU 0€3 METOK BpEeMEHH M C METKaMHU BPEMEHH, B 3aBUCUMOCTH OT BbIOpanHoTo THIa ASDU.

3anpoc I'pynnsi-0 mpoussoautcs ¢ ykazarenem ornpoca QOI = 20. CooTBeTCTBEHHO, TO K€ 3Ha-
yeHue umeeT npuunHa nepenaun COT B kaapax ¢ qanHsiMu oT KII.

Omr | FC | TI | CoT | Uubopmams | DOercrBus/Ycnoemust
M 3 100 6 Q0I=20

S 0
M 11

S 8 100 7 lloaTBEepPXAeHMe aKTHUBaLUN HeT @naHHBX
M 11

S 8 *kk 20 Hauusie rpynns-0 Tonbko Kjacc 2
M 11

S 8 100 10 BaBepmenne akTMBaAUUM HeT naHHBX

3anpoc rpynmsl 610koB qaHHBIX [pynma-1 u I'pymnmna-2, cocTaB KOTOPBIX YCTaHOBJICH 3apaHee,
MPOU3BOAUTCS Tak k€. OTIWYMe 3aKIII0YaeTcs TOJBKO B TOM, 4YTO yka3arenb ompoca QOI umeer
3HaueHue 21 unum 22. CooTBETCTBEHHO, TO K€ 3HaueHue nMeet npuuuHa nepegaun COT B kagpax ¢
nagaeiMu ot KI1.
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Or | FC | TI | COoT | Nubopmanms | DenicTBusi/YcnoBust
M 3 100 6 Q0I=21

S 0
M 11

S 8 100 7 lopTBepXkIeHNe aKTUBALMA HeT paHHBX
M 11

S 8 * kK 21 HDanHNE Tpynnsi-1 Toneko KJlacc 2
M 11

S 8 100 10 BaBepumenne axTMBaUMK HeT paHHHX

[Tpumep omnpoca I'pymmbi-1:

3anpoc: 105B 01 5C 16 (3ampoc TaHHBIX)

Omeem: 10 09 01 OA 16 (1aHHBIE OTCYTCTBYIOT)

3anpoc: 6809 0968 730164 0106010000 15F516 (aktuBamms onpoca —ASDU<100>)
Omeem: 10000101 16 (ycriemHbIit mpreM 3ampoca)
3anpoc: 105B 01 5C 16 (3ampoc JaHHBIX)

Omeem: 68 09 09 68 08 01 64 01 07 01 00 00 15 8B 16 (moaTBep KaeHUE aKTHBAIIUU OMPOCaA)
3anpoc: 107B 01 7C 16 (3ampoc JaHHBIX)

Omeem: 68 353568 08 01 0D 89 15 01 21 00 A4 FO 66 42 30 A4 FO 66 42 30
A4 F0O 66 42 30 00 00 00 00 30 00 00 A0 40 30 00 00 A0 40 30 00 00 A0 4030

00 00000030000048423064 16 (mapametpsr ['pynmbi-1, ASDU<13>)
3anpoc: 105B 01 5C 16 (3ampoc JaHHBIX)

Omeem: 68 09 09 68 08 01 64 01 OA 01 00 00 15 8E 16 (3aBepliecHUE aKTHBAIIUU OMPOCA)
3anpoc: 107B 01 7C 16 (3ampoc JaHHBIX)

Omeem: 1009 01 OA 16 (maHHBIE OTCYTCTBYIOT)

4,5 KoMaHaa yreHus

Ha npukianHoM ypoBHE JOCTYIHO aIp€CHOE CUUTBHIBAaHUE OJHOAIEMEHTHBIX TU ¢ momorbio
koMmau a6l ureHus (ASDU tuma 102).
Komana mo3Bosisier celeKTUBHO BbI3BaTh OAMHOYHBIN 00BheKT HHpopmaruu (Tabmuma 5.1).

Or | FC | TI | COT | NupopmManms: | IercTeusi/Ycnoeus
M 11

S 9 HeT ZnaHHBX
M 3 102 5 Ampec BanpammeBaeMoro o6mexkTa

S 0
M 11

S 8 *kk 5 SanpomwenHsnt o06EEKT

BapuaHTbl HCOIB30BaHUS KOMaH Il UTEHUSI:

- nepecnpoc TH a1 NOATBEP)KIEHUS COCTOSIHUS;

- Beienienre TU mo BbI30BY, KOTOpBIE BOOOIIE HOPMaIbHO HE MEpPeAar0TCs U IpyNmnoi He 00bsBIIe-
HBI;

- KOHTPOJIb 3HAYEHHUS [TapaAMETPOB.

[Ipumep cunThiBaHMS 3HAUCHUS 4acTOThI ceTh (B popmare ASDU tuna 36):

3anpoc: 107B 01 7C 16 (3ampoc TaHHBIX )

Omeem: 1009 01 0A 16 (TaHHBIE OTCYTCTBYIOT)

3anpoc: 6808 08 68 530166010501 1C00DD 16  (3ampoc 4acTOTHI CETH)

Omeem: 10000101 16 (ycriemHbIi mpueM 3ampoca)
3anpoc: 107B 01 7C 16 (3ampoc TaHHBIX)

Omeem: 68 14 14 68 08 01 24 01 05 01 1C 00 00 00 48 42 30

8E C8 20 06 1B 07 0C B4 16 (3Hauenue yactorel, ASDU tuna 36)
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4.6 Ilepemaua cpe3oB

I'pynma-2 MOKET MCIOJIb30BaThCs Uil (PUKCUPOBAHUS €IMHOBPEMEHHBIX cpe30B 3HaueHuid TU
B 33JJaHHBIC MOMEHTHI BPEMEHU OTHOCUTEJIHO Hayalla 4aca.

Pexxum pabotet ['pynmbi-2 1 coctas ee napamerpos (TH) ycranaBimBaroTcs npu KOHQUTypanuu
npeoOpa3zoBarers.

Jnist popMHpOBaHUS MOMEHTOB Cpe30B MMeeTcst [Be HacTpoiiku (Taba.4.1, Hactpoiiku [TUM):

- HHTEepBaJl BpEMEHH OT HayaJla yaca (MCeK, MUH);

- HHTEpBaJl BpEMEHU MEXAY Cpe3aMu (MCEK, MUH).

M3MeHeHHe MOMEHTOB Cpe3a JOJKHO MPOM3BOAUTHCS Mo BceM oObekTam (ITMM) xontpomm-
pyeMoro peruosa 3a koporkoe Bpems. [nsg [IMM naHHOM cepuud MOXKHO MCIOJIB30BAaTh IMPOTrpaMMy
«EMaster Net» B pexuMe MHUPOKOBEIIATEIHON epeaayn JaHHbIX.

Jns BeIBOJIa 3HaUEHMM MapaMeTpoB ['pymnmbi-2 B KaHad UCHOJIb3YETCsl CTaHIapTHAs Ipolenrypa
«COOp AaHHBIX MPH TOMOIIH OIIPOCaY.

[TMIM ToTOBUT aHHBIC TSI cpe3a 6e3 KoMaH bl OT [IY B COOTBETCTBHH CO BCTPOCHHBIMH acTpO-
HOMUYecKUMH Yacami. Ilepegaya cpe3oB NpouCXoAUT MO 3aMpoCy KaHAIBHOTO YPOBHSI B CBOOOAHOE
BpeMsl B KaHaJle CBA3M. [laHHBIE JOKHBI ObITh NEpPEIaHbl 3a BpeMsi HHTEpBaJla MEKy CPE3aMHu.

Or | FC | TI | COoT | Nudopmaums | DenicrBus/YcnoBus
M 11

S 9 HeT npaHHHX
M 11

S 8 *kk 1 llepnoguueckass nepepada Tonepko Kjacc 2

(T'pynna-2)

M 11

S 8 HeT maHHBX

[Tpumep cunThIBaHUS 3HAUEHHH apaMeTpoB cpe3a B popmare ASDU Tuma 11:

3anpoc: 10 7B 01 7C 16 (3ampoc JaHHBIX)

Omeem: 10 09 01 OA 16 (TaHHBIE OTCYTCTBYIOT)

3anpoc: 10 5B 01 5C 16 (3ampoc JaHHBIX)

Omeem: 68 20 20 68 08 01 0B 88 01 01 61 00 8D 16 30 8D 16 30 8D 16 30 00 00 30 88 13 30 88
13 30 88 13 30 00 00 30 39 16 (mapametpsl ['pynmei-2, ASDU<11>)
3anpoc: 10 7B 01 7C 16 (3ampoc JaHHBIX)

Omeem: 10 09 01 OA 16 (1TaHHBIE OTCYTCTBYIOT)
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5 Tlepeuyenb nHpopmaunonubix oobekToB MAM  (MDIK 60870-5-101)
Tab6muna 5.1

1M
Ne 3n HaumenoBanne naH¢GpopManmoHHOro 00beKTa 2 S gg S Anpec
L|o|o|
Nzmepsiembie napametpsl [ pynmbi-0  (TIOIHBIC TaHHBIC
1 3radyeHne HanpsokeHns ¢asel A (Ua) + |+ |+ |+ | Ox0001+E
2 3ravyeHne HanpsokeHus ¢asel B (Ub) + |+ |+ |+ | Ox0002+E
3 3uagyenne HanpsokeHws $assl C (Uc) + |+ |+ |+ | Ox0003+E
4 3HavyeHne Hamp. HylneBoil nmociexoBarenbHOCTH (U0) + |+ |+ |+ | Ox0004+E
5 * [Brauenme cwiel Toka azer A (la) + |+ |+ |+ | Ox0005+E
6 3rageHne ciel Toka Gassl B (Ib) + |+ |+ |+ | Ox0006+E
7 * [Brauenme cmsl Toka ¢azer C (Ic) + |+ |+ |+ | Ox0007+E
8 3HaYeHNE CHIIBI TOKA HYNeBOil mocuenoarenbHOCTH(I0) + |+ |+ |+ | Ox0008+E
9 3raueHne MexaydasHoro HanpspkeHus (Uab) + |+ |+ |+ | Ox0009+E
10 |* [Brauenme mexnaydaznoro Hanpsoxerus (Ubc) + |+ |+ |+ | Ox000A+E
11 |* [Brauenme mexnaydazHoro HanpspxeHus (Uca) + |+ |+ |+ | Ox000B+E
12 IAKTHBHAsI MOIIHOCTE (a3sl A (Pa) + |+ |+ | Ox000C+E
13 IAKTHBHAs MOIIHOCTE (a3sl B (Pb) + |+ |+ | Ox000D+E
14 \IAkTBHas MommHOCTE (assl C (Pc) + |+ |+ | OXO0O0OE+E
15 |* |AkTuBHas MOIIHOCTE Tpex(daszHoii cucteMsl (P) + |+ |+ | OXO00F+E
16 IPeaktiBHast MomTHOCTH (a3sl A (Qa) + | + | Ox0010+E
17 IPeaktrBHast MomHOCTH (as3sl B (Qb) + |+ | Ox0011+E
18 IPeaktuBHast MomrHOCTH (hasel C (Qc) + | + | Ox0012+E
19 |* |PeakTuBHas MOIIHOCTH TpeX(hazHoi cucteMsl (Q) + | + | Ox0013+E
20 [Tomaast MommHOCTH (pasel A (Sa) + | + | Ox0014+E
21 [omaast MomHOCTH (asel B (Sb) + | + | Ox0015+E
22 [Tomaas MmomHOCTE (assl C (Sc) + | + | Ox0016+E
23 | * [[omHas MomHOCTE Tpexdas3Hoii cucteMsl (S) + |+ | Ox0017+E
24 Koaddumment momrHocTH aszer A (CosA) + | 0x0018+E
25 Koaddumment momrHocTH daser B (CosB) + | 0x0019+E
26 Koaddumment momraoctH daser C (CosC) + | OXx001A+E
27 | * |O6muit ko3 dumment momrroctH (CosS) + 0x001B+E
28 | * [Yacrora (f) + | Ox001C+E
29 Cpennee 3HadeHne GasHoro HanpsokeHus (Ucp.d) + |+ |+ |+ |Ox001D+E
30 |* |Cpennee 3nauenue aznoro toxa (lep.d) + |+ |+ |+ | Ox001E+E
31 | * |Cpennee 3naueHue Mexaydasnoro Hanpsprerns (Ucp.o) + |+ |+ |+ | OX001F+E
H3mepsiembie nmapametps! Ipynmbei-1 (ot 1 1o 32 napameTpoB)

1 |* [Brauenme mapamerpa + |+ |+ |+ | Ox0021+E
2 | * [BHauenme mapameTpa + |+ |+ |+ | 0x0022+E
32 | * [3nauenue nmapamerpa + |+ |+ |+ | Ox0041+E
H3mepsiemble mapametpsl [pynmbei-2 (ot 1 1o 32 napameTpoB)

1 |* [Buauenue napamerpa + |+ |+ |+ | Ox0061+E
2 | * [3Hauenue mapamerpa + |+ |+ |+ | 0x0062+E
32 | * [Buauenue mapamerpa + |+ |+ |+ | Ox0081+E

[Ipumeuanue:

1. IIpwm 3-x mpoBogHOM nonkitoderny [IMM n3mepsiemble mapaMeTphl ONpeieNieHbl IEpeYHeM, OTMe-
YeHHBIM B cToioue «3m». He oTMedeHHbIe mapaMeTphl OOHYIISIOTCS.

2. H3zmepsiemble mapaMeTpbl TPYII MOTYT CUUTHIBATHCS KOMaH10# ureHus: <102> kak oOJIMHOYHEIE dIie-
MeHTHI HHpopManyy. 3Ha4eHNS TapaMeTPOB 0 HE MCIIOJIb3YEMBIM aJpecaM OOHYIISIOTCS.

3. Cwmemenue aapecoB HHHOPMALMOHHBIX 0OBEKTOB OnpeaessieTcs: mapaMeTpoM E n MoxeT ycranaBnu-
BaThCs B Npezenax 16-Th paspsIHOro agpecHOro MpocTpaHcTBa oT -32768 no +32767 npu HacTpolke
TT1M (o ymomganuto E=0).
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