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ITPEOBPA3OBATEJIM UBSMEPUTEJIbHBIE HIU®POBBIE
AKTUBHOU MOLIHOCTHA
TPEX®A3HOI'O TOKA E 8599C-11

PYKOBO/ACTBO IIO OKCIUIYATALINNA
YUMAL. 411600.034 PO




Hacrosiiiiee pykoBOACTBO IO 3KCIUTyaTallMd MPEIHA3HAYEHO ISl O3HAKOMJICHHS] PaOOTHH-
KOB JKCIUTyaTallud ¢ TEXHUYCCKUMHU XapaKTePUCTHKAMU, IPUHIIUIIOM PabOThI, yCTPOMUCTBOM H 00-
CIIY’>KHBaHHEM TMpeoOpazoBaTesiel M3MEPUTEIbHBIX IU(GPOBBIX aKTUBHOW MOIIHOCTH TpeX(a3HOTo
toka E 8590C-11 (B nanbHewmem — UIT).

UII BeimyckaroTcs B KopItyce, IpeAHa3HauYe€HHOM JIsl HABECHOT'O MOHTa)Ka Ha IIUTaX M MaHe-
JISIX.

1 OIIMCAHHUE U PABOTA

1.1 Haznauenue UII

1.1.1 UIT npenna3nayeHsl A1 mpeoOpa3oBaHusi BXOAHOTO CUTHaA B U(POBOI KO U mepe-
Jlauu pe3ysbTaToB Mpeodpa3oBanus Ha [IDBM u (uiam) BHEIIHEe MOKa3bIBAIOIIEe YCTPOHCTBO (B Aajb-
Hewmem — [1V).

UII E 859/43C-11 — E 859/6 OC-L1, E 859/103C-1] — E 859/12 DC-11 npennaznaueHsl, Kpo-
Me TOTO, AJIs JINHEHHOTO peoOpa3oBaHusl BXOAHOIO CUTHAIA aKTUBHOM MOIHOCTU Tpex(azHOro To-
Ka B YHU(UIIMPOBAHHBINA BBIXOJHON CUTHAJ TIOCTOSIHHOTO TOKA.

1.1.2 WII MoryT mpuMEHSTHCS JUIsl KOHTPOJST aKTUBHOM M PEaKTUBHOM MOIIHOCTH Tpexdas-
HBIX TPEXIPOBOJHBIX IIETNEW MEPEMEHHOT0 Toka 4acToToi 50 I'll B 2JIeKTpUUECKUX CUCTEMAX M yCTa-
HOBKaXx, /U1 KOMIIJIEKCHOH aBTOMAaTU3alMl O0BEKTOB JIEKTPOIHEPIreTUKH PA3JIMYHBIX OTpaciel mpo-
MBIILIIEHHOCTH.

1.1.3 UII sBnsiroTCS YCTOMYMBBIMH K BO3JCHUCTBUIO PAJMONOMEX M OTHOCATCA K 000pyaoBa-
HUIO, OKCIUTyaTHUPYEMOMY B CTAllMOHAPHBIX YCJIIOBUAX IIPOU3BOJCTBEHHBIX [TOMEILECHUN, BHE KUJIBIX J0-
MOB.

1.1.4 UII He npenHa3HaueHbl A1 YCTAHOBKU U SKCILTyaTalluy BO B3PHIBOOIIACHBIX U MOKapO-
OMacHBIX 30Hax 1o [IYD.

1.1.5 Ilo 3ammiieHHOCTH OT BO3AEUCTBUA OKpykaromien cpeasl I cooTBeTCTBYIOT cTENIEHN
sammThl [P20, ITY — crenmenn 3amute! IP00 mo I'OCT 14254-96.

1.1.6 UII umerot no 12 moaudukanuii, NpuBeCHHBIX B Ta0uuIe 1, OTIIMYAIONUXCS HATUYH-
eM mopta RS-485 nns cesizu ¢ [I9BM (B manpHelimem — Beixon 1), mopta s csizu ¢ [1Y (B manmb-
HEHIIeM — BBIXOJ1 2), aHAJIOTOBOI'0 BbIX0/1a (B JalbHEHIIEM — BBIXO 3).

Cesa3p ¢ [IDBM ocymiecTBiasieTcss B COOTBETCTBMHM C TPOTOKOJIOM OOMEHAa JTaHHBIMH
MODBUS. Onucanue npotokoia oomena ganasimu MODBUS npuBezieno B npuiioxxeHnu B.

1.1.7 WUII npenna3HadeHsl 1151 pabOTHI IPH TEMIIEPATYPE OKPYIKAIOIIETO BO3yXa OT MHUHYC
30 go mmroc 55 °C u otHOCcHUTENbHOU BiaxHocTH 110 90 % mipu 30 °C.

1.1.7 UII npenHa3zHayeHbl Uil BKJIKOYEHHS] HEMOCPEACTBEHHO WIIM 4Y€pe3 M3MEPUTEIbHBIE
TparncGopMaTOphl TOKA U HATIPSKEHUSL.

1.1.9 Tlo 3amuTe 00CTYKMBAIOMIETO MEPCOHANA OT MOPAXKEHUsS AIEKTpUIecKuM Tokom MIIT
oTHoOcATCS K obopynoBanuto kiacca I, kareropuss Montaxa Il mo I'OCT 12.2.091-2002. Ilpu sTtom
JoJkHA OBITh oOectieuena crenens 3arpszHenus 1 mo ['OCT 12.2.091-2002.
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1.2 XapakrepucTuku

1.2.1 Ilo 3aka3y notpeburesns WII MOryT ObITh H3TOTOBIICHBI CIIEAYIONIMX MOAU(DUKALINI, TIPHBE-
JIEHHBIX B Ta0mume 1:

Tabmuma 1
Hanmaue Hammane Hammane
Tun u Mmogudukanus ITntanue

BeIXOMA 1 BBIXOZA 2 BBIXOJA 3

E 859/12C-1] Ja Ja

E 859/25C-1], Jla Her Her

E 859/3D9C-1], Her Ja ~220 B

E 859/42C-1] Ja Ja 50 I'm

E 859/50C-1] Ja Her Ja

E 859/60C-1], Hert Ja

E 859/79C-1], Jla Ha

E 859/8DC-1], Jla Her Her

E 859/90C-1] Hert Ja I

E 859/100C-1], Ja Ja

E 859/112C-1], Ja Her Ja

E 859/12DC-1], Hert Ja

W11 — nuTanue OT LeNH BXOIHOTO CUTHAaIa

1.2.2 Tlo 3aka3y motpebutens NIl moryt ObITh M3TOTOBIEHBI C MapaMeTpaMH MPeodpazyeMoro
BXOJIHOTO CUTHAJa, MPUBEICHHBIMU B TaOIHIIE 2.

Tabmuma 2
[TapameTpsl mpeoOpazyeMoro BXOJAHOTO CUTHAJA
Tok 1o =Ic, A Hanpsioxenue Uag,Upc,Uca, B Cos ¢
Hunanazon | Homuuane- | Jlnanason Homunans- Homunans- [Tutanue
YacroTa, I'11
mpeobpa- | Hoe 3Haue- | mpeodpazo- HOE 3Haye- HOE 3Haye-
30BaHUs Hue, [ BaHUS aue, UH HHUE
0-120 100 9708
0-10 10 0204 220 I 50T
050 50 0 — 456 380 e | 4558 B
: : 80 — 120 100 Y -
176 — 264 220

1.2.3 Jlnana3oH M3MEHEHHUS BBIXOJHOTO aHAJIOIOBOI'O
NUECHTa MOIINHOCTH, AMAIIa30H M3MCHCHHUA COHpOTI/IBJIeHI/IH Hany3KI/I JJIA I/IH, HNMCIOIIIUX BBIXO 3,
yKa3aH B Ta0nwiie 3.

Tabmnuua 3

CUTHAaJIa, TUAMa30H U3MEHEHUs1 K03 du-

Jlnama3oH U3MEHEHHS BBIXOIHOTO
AHAJIOTOBOTO CHT'Haja, MA

Jnama3on wu3MeHeHus Koddpdu-
nuenta MontHoctu Cos @

Jlnamazon

COIIPOTHUBIICHUS
Harpy3ku Ha Beixojie 3, KOm

muHyc 5,0 — 0 — mmoc 5,0

0-2,5-50 mwitoc 1-0—munyc 1-0 —1omroc 1 ot 0 510 3,0
4,0-12,0-20,0 or 0 1o 0,5
0-5,0 mioc 1 -0 ot 0 10 3,0
4,0-20,0 or 0100,5

Jlnana3oH M3MEHEHUS BBIXOJHOTO aHAJIOTOBOTO CHUTHAja BBHIOMPAETCs MOTPEOHUTENEeM U YKa3bl-
BACTCs MPH 3aKase.

Wsm)JIuct

No ToxkyM.

Iloam.
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1.2.4 Knacc tounoctu UII 0,5. [Ipenensl nomyckaeMoli OCHOBHOW MPUBEAECHHOW MOTPEIIHOCTH
UII (B nanpHelieM — OCHOBHAsI MOTPEIIHOCTh) paBHbI + 0,5 % OT HOPMUPYIOIIETO 3HAYEHUS BBIXO/-
HOT'O CHUTHAJIa AHOPM.

HopwMmupyromiee 3HaueHne 1o BoIX0y 1 — Anopm = 5000 ex.

HopmMmupytoiiiee 3HaueHue o BeIXOIy 2 — AHopM = [H"Un-" KTi-KTu-V3.

rae Kri, KTu — HoMuHanbHbIe KO3QPHUIHUEHTH TpaHC()OpPMALIUU U3MEPHUTEIBHBIX TpaHCPOpMa-
TOPOB TOKA U HaNpsDKEHUs, BKIIOYeHHbIX Ha BxoJe UII, onpenensemsie o hopmyiie

L (Uy)
KTi(KTu)= -------------- (1)
L (Uy)
rae I; (U;) — HOMHHANIbHOE 3HAYCHHE TOKA (HAIPSIKEHHUS) IIEPBUYHOMN LIETTH N3MEPUTEIHHO-

ro Tpancgopmaropa;
I, (U,) — HOMHHaAIPHOE 3HAYEHUE TOKA (HAMPSHKEHUS) BTOPUYHOM 1T H3MEPUTETHHO-
ro Tpaicopmaropa.
[Tpu venocpencreennoM BmrodeHnu KTi=KTu=1.
Hopmupyromiee 3HadeHre 1Mo BBIXOAY 3 paBHO HauOOJbLIEMy 3HAUCHHIO JHAra3oHa U3MEHEHHUs
BBIXO/IHOT'O aHAJIOTOBOT'O CUTHAJA.

1.2.5 UII Temo-, X0JI0A0YCTONYHUBBI BO BpeMs BO3JIEUCTBHUS HA HUX TEMIIEPATypbl OKPY KaroIIe-
ro Bo3ayxa ot munyc 30 mo mmtoc 55. Ilpenensr gomyckaemoii gononaUTeNbHON nmorpemnocty UII (B
JaTbHENIIEM - IOMOJIHUTEIbHAS TTOTPEIIHOCTD), BBI3BAHHON M3MEHEHUEM TeMIEpaTyphbl OKPYIKaroIlle-
ro BO3JlyXa OT HOPMAaJIbHOM 110 JI00O0M TeMIiepaTtypsl B Mpeaenax pabouux ycIOBHI MpUMEHEHUs Ha
kaxpie 10 °C, paBabl 0,5 OCHOBHOM MOTPEIIHOCTH.

HOpMaHBHBIC SHAYCHUS BIMUAKOIINX BEJINYUH IIPUBCIACHLI B Ta6J'II/II_[C 4,

Tabnumna 4
Brustroruii haktop HopmanbHoe 3HaueHue
1 Temnepartypa okpyxarouero Bo3ayxa, °C 20£5
2 OTHOCHTEBHAS BIAXKHOCTh OKPYJKAIOILIETO BO3AYXa, %o 30-80
3 AtmocdepHoe nasnenue, klla (MM pT.CT.) 84-106 (630-795)
4 YacroTa nurtaromen cetu, I'n 50+0,5
5 HanpsikeHne nuTarolieil CeTu epeMeHHoro Toka, B 220+4.,4
CunyconnanbHasi ¢ KOOQPHUIUEHTOM
6 dopMa KpuBOI HANPSHKEHUS MUTaHUSA HECUHYCOUJAIBHOCTH KPUBOM HaIpsi-
x)eHus He 6onee 5 %
7 HanpsikeHne BXOIHOTO curHazia, B UnoM£2 %
8 HactoTa BXOJHOro curHana, I'ig 50+0,5
9 ®opma KpUBOI1 MEPEMEHHOT0 TOKA W HAIIPsHKEHUS T1e- CunycouganbHas ¢ KO3pHUITUEHTOM
PEMEHHOTr0 TOKa BXOJHOI'O CUTHAJIa BBICIIINX TAPMOHHK HE Oonee 2 %
10 BHeliHee MarHuTHOE 1OJIE MarnutHoe noJie 3emiu
3,0 kOM£2 % *
11 Conporusnenue Harpy3ku ans UII ¢ Beixogom 3, kOm 0.5 KOMED % **
* g W11 ¢ BepXHUM 3HaYCHHUEM JIMania30Ha BBIXOJHOTO aHAJOroBOro curuaia 5,0 MA.
** Jlna UI1 ¢ BepXxHUM 3HaUCHHUEM JIMalia30Ha BBIXOIHOTO aHajmoroBoro curana 20,0 MA

1.2.6 UII BnaroycToiunBbl BO BpeMs BO3JEHCTBUSA HA HUX OTHOCUTEIbHON BiIaxHOCTH 90 % npu
30 °C. HomomuutenbHas norpemHocTs W1, BrI3BaHHAs pabOTON B YCIIOBUSAX MOBBIIICHHOW BIAKHO-
CTH, paBHa 1,8 OCHOBHOM MOTPEUTHOCTH.

1.2.7 JononuutensHas norpemHocts WII, BpI3BaHHAA BIMSHUEM BHEIIHETO OJHOPOIHOTO Tie-
PEMEHHOr0 MarHUTHOTO TOJsl ¢ MarHuTHOM mHaykuueit 0,5 mTa npu camoM HeGaronpusTHOM Ha-
IpaBJIeHUU U (pa3e MarHUTHOTO MOJIsI, HE MPEBBIIIAET OCHOBHOM MOTPELTHOCTH.

JInct
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1.2.8 Jlnana3oH 4aCTOT OCHOBHOM TapMOHHUKH BXOJHOTO curHazia ot 45 go 55 I'm.

1.2.9 NonomuurensHas norpemHocts UII ¢ nuranuem ot cetu 220 B, BbI3BaHHASE UI3MEHEHUEM Ha-
NPsDKEHUS TIMTaHUS OT HOMUHAIBHOTO 3HaueHus Ha +10 %, He npebiuaet 0,5 OCHOBHON MOTPELIHOCTH.

1.2.10 Tlynbcarust BBIXOTHOTO CUTHAIA HA BBIXOJIE 3 B HOPMAJIBHBIX YCIOBHUSAX PUMEHEHHS HE 00-
anee 75 MB g UII ¢ BepxHUM 3HaYE€HHEM HANa30HA U3MEHEHHMS BBIXOJHOT'O aHAJIOTOBOIO CHUTHAJIA

5,0 MA u 50 MB gyt M1 ¢ BepXHUM 3HAYEHHEM JUana3oHa U3MEHEHHUs BBIXOJHOTO aHAJIOTOBOI'O CHUT-
Hama 20,0 MA.

1.2.11 Bpemst ycranoBneHust pabouero pexxuma He 6onee 30 MuH.

[To ucreyenun BpeMeHH ycTaHOBIeHHS paboyero pexxuma MWII cooTBETCTBYIOT TpeOOBaHHUIO
1.1.2.4 He3aBUCUMO OT MPOJIOHKUTEILHOCTH BKIIOUCHUSI.

1.2.12 UII BblIEpKUBAIOT KPAaTKOBPEMEHHBIE MEPETPY3KHU BXOAHBIM TOKOM M HAIPSDKEHHUEM B
COOTBETCTBUU ¢ Tabiuuel 4.

Tabnumna 4
KparHocTs JlmatensHOCTh
Hucno . HNutepBan mexay aAByms
Hemu TOKa | HAIPSDKCHHS | IEPETPY30K KAATON neperpy3Kamu, C
p Perpy Meperpy3Ku, ¢ perpy ’
2 - 10 10 10
IOCJIEIOBA- 7 - 2 15 60
TEIbHBIC 10 - 5 3 2,5
20 - 2 0,5 0,5
napaiesnb- i L5 9 0.5 15
HbIE ’ ’

1.2.13 IlocnenoBatenbHble U napauienbHble nenu UI1 B TeueHune 2 4 BbIIEP)KUBAIOT MEPETPY3KY
COOTBETCTBEHHO TOKOM U HamlpsKeHueM, paBHbIM 120 % HOMMHAIBHOTO 3HAYEHUS.

1.2.14 UII Tenno-, Xxo1010- 1 BiaronpovHsl. [locie BO3AEUCTBUS Ha HUX B YCJIOBUSIX TPAHCIIOP-
TUPOBAHUsI TEMIIEPATypbl OKpY>Karomlero Bozayxa or muHyc 30 go mmoc 55 °C U OTHOCUTENbHOU

BJIQXKHOCTH BO31yXa 95 % npu 25 °C u BBIAEPKKH B HOPMAJIbHBIX YCJIOBUSAX NMPUMEHEHUS B TEUCHHE
He meHee 24 4 UIT cooTBeTcTBYIOT TpeOoBaHusaM 1. 1.2.4.

1.2.15 UII ynaponpo4Hsl mpu BO3ACHCTBUNA HA HUX MEXAHUYECKUX y/IapOB MHOTOKPATHOTO JI€H-
CTBHS C ITapaMeTpaMu:

— 4ucio yaapos B MUHYTY 10 — 50;

— MakCcHManbHOE yckoperue — 100 m/c?;

— JUIMTENILHOCTh UMITyJIbca — 16 Mc;

— YUCII0 YIapoB MO Kaxaomy Hampasienuto — 1000.

1.2.16 UII npoyHBI K BO3/ICHCTBUIO CBOOOIHOTO MAICHHMS.

1.2.17 MouraocTts, motpednsiemas WII oT n3meputenbHON ey Tpy HOMHUHAIBHBIX 3HAYCHHSX
npeoOpa3yeMbIX BXOJHBIX CUTHAIOB, HE MPEBHIIIACT:

— IS KaXKOOoH mocaemoBareabHoi nemm - 0,2 B-A;

— st napasuienbHbix Heneit W11 ¢ nuranuem ot UL- 10 B-A ot ¢a3 A u C; 0,2 B-A ot ¢a3sl B;

— 151 Kaxkaou napayutensHo nenu UIT ¢ nutanuem ot cetn mepemeHHoro Toka - 0,2 B-A.

MouHoCcTh, TOTpebasieMast OT CeTH IEPEMEHHOTO ToKa, He Ooiee 10 B-A.

1.2.18 T"aGaputnsie pazmepsl UII we G6omee 125x110x132 mm. ["aGaputHbie pasmepst I1Y He

6omnee 130x60x30 mm. Bxoasmuii B KOMITJIEKT IMOCTaBKH LIHYp oOecneunBaeT nojkiaodyenue 1Y k
UII na paccrosinue 110 3 M.

1.2.19 Macca UII we 6omnee 1,5 kr. Macca I1Y co mmHypom He 6onee 0,4 kr.
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1.2.20 U3onsuus snexkrpudeckux nened NI BoiaepkuBaeT B TEUEHUE OJJHOM MUHYTHI I€MCTBUE
UCTIBITATEIBHOTO HANPSHKEHUS MIPAKTUYECKH CHHYCOMAAIbHON (opmbl yactoToit 50 I'u1, BenmuuHa Ko-

TOPOTO yKa3aHa B Ta0ywHIie 5.

Tabnmma 5
UcneiTatensHoe HanpskeHue, kB,
[TpoBepsiembie nienu B 3aBHCUMOCTH OT UH
Un=100 B | Us=220 B | Us=380 B
Cetb — BX0J1bl, BBIXOJ 1, BBIX0H 2, BeIX0n 3, 5 B, kKopnyc 2,3
Bxonasl — Beixog 1, Beixon 2, Beixon 3, 5 B, kopnyc 23 37
ITocnenoBarenpHbIE — MapajuIeabHbIC TN 1,4 ’ ’
Ienu Toka ¢a3sl A — nenu Toka ¢aszsl C
Brixop 1, Beixon 2, Beixon 3, 5 B — kopnyc
BeIxon 1 —BeIX04 2, 5 B 0.51

Brixon 2, 5 B — BeIxOg 3

Bexon 1 —Beixon 3

[Tpumeuanue — [Ipu npoBepke IEKTPUIECKON MPOYHOCTH U3OJIALUU HEOOXOAMMO YUUTHIBATH
HaJMYHE WM OTCYTCTBHE COOTBETCTBYIOIIUX IeNel B KOHKpeTHON Moaudukarmu W1

1.2.20 DnexTpudeckoe COMPOTHBICHUE U30JISIIUN MEXTYy LIEMSIMH, YKa3aHHBIMU B Tabmuue 4, He

MeHee 20 MOM B HOpMaJIbHBIX YCIOBUSAX MTPUMEHEHUS.

1.2.21 UII aBnsgercs B3aMMO3aMEHAEMbIM, BOCCTaHABIMBAEMbBIM, PEMOHTHPYEMBIM U3JEIHEM.

1.2.22 Cpennsist HapaboTka U1 Ha 0TKa3 ¢ yueToMm TexHuueckoro oocmyxuanus 32000 .

1.2.23 Cpennee BpeMst BOCCTaHOBIIEHUS paboTocriocodnoro cocrostaust UIT 2 .

1.2.24 Cpennutii cpok ciryx0s1 UIT nomken ObITh He MeHee 12 JerT.

1.3 YcrpoiictBo UIT

1.3.1 UII cocTouT U3 CleAyIONIMX OCHOBHBIX Y3JI0B: OCHOBAHUs, KPBIIIKKA KOPITyca, KIEMMHOMN
KOJIOAKHU C 3aXKuMaMu MJId IOAKIIFOYCHUS BHCECIIHUX ueneﬁ, IMCYAaTHBIX IJIAT C paCIIOJIOKCHHBIMH Ha
HEH dJIeMEHTaMU AJIEKTPUIECKOM CXeMbl, TuTarotero Tpancopmaropa (s UIT ¢ nmuranuem ot cetn)
¥ BXOJIHBIX TpaHCc()OpMaTOpPOB TOKA.

OcHOBaHUE C KIIEMMHOM KOJIOAKOM, KPbIIIKa KOPITyCa, KPbIIIKa KIIEMMHON KOJIOJKH BBITTOJTHEHBI

N3 U30JIIUOHHOI'0 MaTcpuaja.

3aKUMBI KJIEMMHOU KOJIOOAKH 00ecIeYnBaroT MOAKIIIOYCHHUE MCIHBIX UM aJIFOMHUHHEBBIX IIPOBO-

2
noB ceueHueM ot 0,5 10 7,0 MM~

1.3.2 Tlo criocoby mpeodpazoBanust MI1 oTHOCATCS K peoOpa3oBaTessiM, TOCTPOSHHBIM Ha OC-
HOBE aMILIUTYJHO-4acTOTHOU Moaysauuu. W11 BeimonHeHsl no cxeme ApoHa.

CrpykrypHnas cxema UII npuBenena na pucyske 1.

WsmJIuct] Ne noxkym. | Iloam. |/lara
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Uss | oy Ha 1Y
(BBIXOZ 2)
Usc ITopt
— Iy >
Uac
* GTT PIC EAB AHaJIOrOBBIH
Ia BAO ) BBIXOJI
KoH- (BeIXOA 3)
> » TpOI-
* aep
Ic
Ha I[19BM
BI1 Topt (BeIxOn 1)
>| RS-485 -
ITHY - IpeoOpa3oBaTENh HAMPSDKCHUSI B 9aCTOTY;
BTT - 010K TpaHCPOPMATOPOB TOKA;
BAO - 6J10K aHaJI0TOBOM 00pPabOTKH;
BAB - OJIOK aHAJIOTOBOI'O BEIXOA;
BI1 - OJIOK IIUTaHUA

Pucynok 1 — CtpykrypHas cxema npudopa

Hanpspxkenne BxogHoro curnana nocrynaet Ha [IHY, raoe noasepraercs aMIiinTy JHO-4acTOTHON
MOJYJISLIUN.

B BOA npoxoaut nepeMHoxeHne curiainos, nocrynusmux ¢ [IIHY u BTT.

PIC-konTpomiep ocymectBisieT nudpoByro 00pabOTKy CHUTHAIOB, mocTynuBmmX ¢ BAO, mx
¢GubTpaluio, MoAroTaBIUBaeT faHHbie Uit BAB.

[Topt ITY mpeobOpaszyer curHansl oT PIC-koHTposiepa B CUTHaBI, HEOOXOAUMBIE I PaOOThI
BHewHero I1Y.

BAB npeobpasyer uupoBble CUTHAIBI MHUPOTHO-UMITYJIbcHOTO Moayistopa (IIMM), Bxoas-
mero B coctaB PIC-koHTposuiepa, B yHU(DUIMPOBAaHHbIN BBIXOAHOM CUTHAJN MOCTOSTHHOTO Toka. bAB
HE UMEET TAIbBAHUYECKOM CBSA3HM C BXOJHBIMHU U BBIXOJAHBIMH LIECTISIMU.

ITopt RS-485 He nMeeT raapbBaHUYECKON CBS3H ¢ BXOJHBIMU LIEMISIMU U LIETIIMU TUTaHUS.

BI1 obecneunBaeT BHIpaOOTKY AJIEKTPHUECKOTO MATAHHUS BCEX y3JI0B, BXoaamux B U1, Bkiovas
BHeHee [TY.

1.4. MapkupoBKka 1 nJIOMOMpPOBaHHe

1.4.1 Coneprxanue MapKUpOBKHU OIPENEISAETCS HATMYUEM COOTBETCTBYIOIIUX MOPTOB, aHAJIOIO-
BOI'0 BBIXOJIa, U CIIOCOOOM MOAKIIIOUEHHs (HEIIOCPEACTBEHHOE UM Yepe3 U3MEpPUTEIbHBbIE TpaHchop-
MaTOPBI).
Ha Tabnuuke, npukpemnenHoi k UI1, HaneceHsl:
- HauMeHoBaHue, TUN U Mogudukanus UII;
- KJacc TOYHOCTH;
- HOMHHAaJIbHbIE 3HAYECHMs BXOHOTO CUTHAIIA;

JInct

YHM1.411600.034 PO

WsmJIuct] Ne noxkym. | Iloam. |/lara

NuB Ne moan Ilonn. u nara B3am. nus No HNus. Ne moan Ilonno. 1 nata




- JWana3oH U3MEHEHUS 4acTOTHI MPeoOpa3yeMoro BXOIHOTO CUTHAJIA;

- 0003HaYCHUE eIMHULIBI U3MEPEHHUS BXOTHOTO CUTHAJIA;

- JIMana3oH U3MEHEHHS U POJ TOKa BBIXOAHOTO aHAJOTOBOTO CHTHaja, 0003HAUYCHHE eIUHU-
L[l U3MEPEHUS BBIXOJHOTO aHAJOTOBOTO CUTHAJA, IMANa30H U3MEHEHUsI COMPOTUBJICHUE HATPY3KH
(mnsa UTT, umerommx BeIXO1 3);

- TOJ U3TOTOBJICHUSI U MOPSIKOBBIN HOMED (IO CUCTEME HyMEpalUuUl U3TOTOBUTEN);

- CcXeMa INOJKIIOYCHHS,

- HaWMMEHOBAaHHS BBIXOJIOB;

- 3Hak ['ocymapcTBeHHOTO peecTpa;

- TOBapHBIM 3HAK U3TOTOBUTEJIS;

- HaJIHUCh C YCJIOBHBIM 00O3HAYE€HHWEM BHUJA MUTAHUS, HOMUHAIbHBIC 3HAYCHUSI YACTOTHI,
HANPSDKEHUS TUTAOIIEH CeTH M MOIIHOCTH, oTpebnsiemoii ot nutaromei cetu (nns UIT ¢ nura-
HUEM OT CETH MEPEMEHHOTO TOKA);

- cUMBOJI 000pYIOBaHMs, 3AIIUIIEHHOTO JBOWHON MIIN YCUIIEHHON M30JISAIHCH;

- cumBoa «Bammanwme!y;

- kK03 duueHTs TpaHchopMmaruu nepBUUHbIX menei (mns WUII, mmeromux BbIXon 2 u
MOAKITIOYAEMBIX Yepe3 U3MEPUTEIbHBIE TpaHC(HOPMATOPHI);

- Haanuck «Cnenano B benapycu».

1.4.2 TIpu Beimycke UII ¢ mpon3BojcTBa HA OAMH M3 BUHTOB, 3aKPEIUISIONIMX KPBIIIKY, HAHO-
CUTCA OTTUCK IMIOBCPUTCIBHOT'O KJIeHMa.

2 UCITOJIB30BAHHUE 11O HASBHAYEHUIO

2.1 Mepsi 6e30macHOCTH

2.1.1 Tlepconan, momymeHHbIi K padote ¢ UII, nomken ObiTh 03HaKoMIiIeH ¢ «[IpaBunamu Tex-
HUYECKOM 3KCIUTyaTallly 3JIEKTPOYCTAaHOBOK MOTpeOuTeNneil», yTBepKIeHHBIMU [ 0COHEproHa 30poMm,
Y C TIpaBUJIaMH O6e30macHOCTH Mpu padoTe ¢ ycranoBkamu a0 1000 B.

2.1.2 3anpemaercs:

a) skcrutyatupoBaTh MII B yclaoBusAX M pexuMax, OTIMYAIOMIMXCS OT YKa3aHHBIX B HACTOSIIEM
PYKOBOJCTBE MO IKCILUTyaTalllH;

0) CHUMAaTh KPBIIIKU KJIEMMHBIX KOJOJOK 0€3 MpeABAPUTEIBHOIO MPOX0XKICHUS MHCTPYKTaXKa
10 3JIEKTPOOE30MaCHOCTH U TOIYYEHUS! MUCbMEHHOTO Pa3pelIeHus Uil MPOBEICHHs PErIaMeHTHBIX
pabor;

B) akciuryatupoBath UII co CHATBIMU KpBIIIKAMU KJIIEMMHBIX KOJIOJIOK, 3aIlUIIAIOIIMMHU OT CITy-
YaifHOT'O MIPUKOCHOBEHUS K 3a)KUMaM MOJKIIOYCHHS LIETIeH C ONTaCHBIM HAIPSKEHUEM;

I') IPOU3BOJUTH BHEIIHHUE IPUCOEAUHEHNS, HE OTKJIIOUMB LIENIN MUTaHMSI, BXOJHOTO U BBIXOJHBIX
CUTHAJIOB;

1) skcrutyatupoBath UIT npu oGpbIBax MpOBOJOB BHEIIHETO MPUCOSANHEHUS.

2.1.3 OmnacHslit pakTOp — HanpspKeHne nuTanus ~ 220 B u BXoaHO#M curHai.

Meps! 3amUThl OT ONMACHOTO (haKTOpa — MPOBEPKA IIEKTPUUECKOIO CONPOTUBICHUS U30JIALIUH.

B cimyuae BO3HMKHOBEHHSI aBapHIHBIX YCIOBHH M pekuMoB paboTsl MIT HEeoOxomumo Hemen-
JIEHHO OTKJIIOUYUTH.

2.1.4 TlportuBonoskapHas 3alMTa B MOMEIIECHUAX, rAe 3kciuryatupyercs WII, nomxHa noctu-
raTbCsi:

a) MPUMEHEHHEM aBTOMATHUECKHUX YCTaHOBOK MOKapHOM CUTHAJIM3allNY;

0) IpUMEHEHUEM CPEJICTB MOXKAPOTYILICHHUS;

B) OpraHM3alle CBOEBPEMEHHOIO ONOBELIEHMSI U ABAKyalluH JIFOJIEH.

2.2 Kareropus MoHTaxa (kateropus nepenanpspkerus) Il mo F'OCT 12.2.091-2002.

2.3 UII nomxHBI NPUMEHATHCS B YCIOBUSX, COOTBETCTBYIOIIMX CTENEHU 3arpssHeHus 1 mo
I'OCT 12.2.091-2002
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2.4 ITonroroska UII x ¥CIOIH30BaHUIO
2.4.1 1o BBenenus B skciuryatanuio U1 nomken ObITh MOBEpEH B COOTBETCTBUU METOAUKOMN

noBepku. [leprnoaguyHocTh MoBepku — 48 MeCSIIEB.

3 TEXHUYECKOE OBCJIYKUBAHHUE

3.1 DkcruryTanmoHHBIA Hag30p 3a padoroi MII mpomsBomuTcs numamu, 3a KOTOPBIMH 3a-
KpEIUICHO TaHHOE 000pYI0BaHHE.

3.2 Ilina"noBo-npe Ay NPEAUTEIbHBIN OCMOTP

[TnanoBo-npenynpenurensubii ocMoTp (IITIO) mpousBoasT B CpoKH, MpeayCMOTPEHHbIE
COOTBETCTBYIOIICH HHCTPYKIMEH MOTPEOUTEIS.

[opsanox IITO:

- OTKJIFOYWTbH BXOJHOW CHUTHAJI U HANPSKEHUE [TUTaHNUS;

- Ipou3BecTH HapyxkHbIM ocMOTp UII, cyxol BeTOLIbIO yAAIUTE ¢ KOpIlyca I'psA3b U BJIATY;

- yOenuThCs B OTCYTCTBUM MEXaHUYECKUX MOBPEKIECHUI nmpudopa.

4 XPAHEHUE

4.1 Xpanenue UII Ha ckiiagax 10KHO MPOU3BOJIUTHCS HA CTEJUIAKAX B YIAKOBKE MPEANPH-
ATHUA-U3TOTOBUTENSI TIPU TemIepaType okpyxatouiero Bozayxa oT 0 go 40 °C m oTHOcHUTENbHOMU
BJIAJKHOCTH Bo3ayxa a0 80 % mpu 35 °C.

4.2 Xpanenue UII Oe3 ynmakoBku CleayeT MpU TEMIIEpPAaType OKPYXKaromero Bo3ayxa ot 10
10 35 °C 1 OTHOCUTENIBHOM BiIaXHOCTH Bo3ayxa 110 80 % mpu 25 °C.

4.3 B nomeneHusax JUisi XpaHeHUs He JOJDKHO OBITh NMBUIM, MapoB KHCIOT M LIesouei, ar-
PECCUBHBIX 'a30B, BBI3BIBAIOLIUX KOPPO3UIO.

S TPAHCIIOPTUPOBAHMUME

5.1 Ilpu morpy3ke, pa3rpy3Ke U TPaHCIIOPTHPOBAHUU HEOOXOIMMO PYKOBOJICTBOBATHCS TpeE-
O0BaHMAMH, OOYCIIOBICHHBIMU MaHUMYJSIIMOHHBIMH 3HaKaMu «Bepx» u «Xpymnkoe. OCcTOpOKHOY,
HAaHECEHHBIMU Ha TPAHCIIOPTHYIO Tapy.

5.2 TpancnoptupoBanue MII MokeT oCyIIeCTBIATLCS B 3aKPITHIX TPAHCIIOPTHBIX CPEICT-
Bax JIIO0OTO BUA Mpu TeMreparype oT munyc 30 mo mrroc 55 °C.

5.3 IIpu HE0OXOAMMOCTH OCOOBIX YCIIOBHM TPAHCIIOPTHPOBAHUS ITO JOJDKHO OBITH OTOBO-
PEHO CHEennaIbHO B JOTOBOPE Ha ITOCTABKY.

5.4 Tlpu tpancnoptupoBanun UII sxene3HONOPOKHBIM TPAHCIIOPTOM CIEAYET INPUMEHSTH
MaJOTOHHAKHBIE BUJIbI KPBITBIX BATOHOB MJIM YHUBEPCAIBHBIX KOHTCHHEPOB.

6 TAPAHTHUU U3I'OTOBUTEJIA

6.1 NsroroBurens rapantupyer coorBercTBrue MII TpeboBaHmsIM TexHuYecKkux yciaopuit TY
BY 30521831.034 npu coOaroieHUH YCIOBHM SKCIUTyaTalliy, TPAHCIOPTUPOBAHUS M XPAaHCHHUS.

6.2 I'apaHTuHiiHBIN CpOK 3KcIUTyaTanuu — 48 Mecsues co aug BBoga UII B skcrutyararuto.

6.3 ['apaHTUliHBIN CPOK XpaHeHUs1 — 6 MecsleB ¢ MOMeHTa u3roroBieHus UII.

7 AAPEC U3I'OTOBUTEJIA

Pecniy6nuka benapych

210601 r.Bureb6ck,

yi1. C. ITankosoii 3, OO0 «39nepro-Coro3»

ten/daxc (10375212) 23-72-80, 23-72-77, 23-72-88, E-mail: energo@yvitebsk.by
KoMMepaeckuit oTen Te/pake (10375212) 26-12-59, 26-19-23,. Energo-soyz2@yandex.ru
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NPUJIIOKEHUE A
(oGs3aTenbpHOER)

CXEMA DJIEKTPUUYECKA S TIOAKJTFOYEHW S Y BHELLTHUI BUJT IUIAThI ITY

K noxka3biBaroliemMy ycTpoicTBy

4 Brixon 2 (mopt ITY) N

Ua Ug Uc Unur 0 5B

I T 1 1T 7 T o7 !
11 12 13 14 15 16 17 18 19 20
1 2 3 4 5 6 7 8 9 10

s 4 R O T
1A Ic Brixox 1 Brixong 3

(mopt RS-485) (aHAJIOTOBEIH BHIXOM)
[Ipumevanus:

1 — Hanmuawe unm oTcyTcTBUE BBIXOAOB | - 3 onpenensercs monudukammein UIT
2 —Unur - ~220 B 50 I'n (my1st WITT ¢ muTaHmeM OT ceTH MepEMEHHOTO TOKa)

Pucynok A.1 — CxemMa snekTprudecKas HOAKIIOUCHUS

| O O
2 s J{
| all
5B o
0B al
) O

Pucynok A.2 — Buemnwii Bua mnater [1IY
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INPUJIO’)KEHHUE b

(cnpaBouHOE)

I'ABAPUTHBIE 1 YCTAHOBOYHBIE PASMEPDBI UI1

125

110

Pucynok b.1 — I'abaputnsie pazmepsr U1

71

__@_Z_______@__

112

2018 & 3.2

Pucynok b.2 — YcranoBounsie pazmepsi UI1T

[
—] x
—
 — - 70

|

10 50 3000 30
Pucynok b.3 — ['aGaputHbIe pazMepsl mHypa
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MNPUJIIOKEHUE B
(cpaBouHOE)
OnucaHue MPOTOK0JIa 00MeHA TAHHBIMH
B mpubope peanuzoBan npotokon oomeHa nanasivu MODBUS, pexxum RTU.

dopMat MOChUTKH — 8 OUT O€3 KOHTPOJISI YETHOCTH.
Ckopoctb 0oOMena — 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600, 115200 6ox (BHI-
Oupaercst moTpedouTeeM).

CeteBoit HOMep npuboOpa 3agaercs noTpeduTenaeM B Auanazone ot 1 1o 255.
Oynkuun MODBUS, noanepxuBaeMbie JaHHBIM TPUOOPOM:

Oynkuug 1 — YyTeHUE COCTOSIHUS pEJIE;

OyHKIMg 3 — YTEHUE PETUCTPOB HACTPOeK (4X — OaHK);

OyHkiusa 4  — YTeHUE BXOAHBIX peructpoB (3X — 6aHK);

OyHKIUg 6 — yCTAaHOBKA MHUYHOTO PETUCTPa HACTPOeK (4X — OaHK).

Jlanuwlit nPOMOKON peanu3oean 6 cepuu WUMOBbIX UIMEPUMENbHBIX Npeodpazoeameieil,
umerouiux ecmpoennvle peine. Oonaxo cnedyem yuumsuieams mom gpaxkm, umo ¢ HII E 8593C-1]
6CmpoeHHble peile OMCYMCmeyom, HOIMOMY 6Ce YNOMUHAHUA HO UX UCHONb306AHUI0 O OAHHO-
20 u3oenusn He AaKmMyanbHbol.

®Oyukuua 1 npegHazHaveHa sl OpeAeNICHUs] COCTOSHUS pelie, BCTPOSHHBIX B mpudop. Dop-
Mar 3ampoca s GyHKuu 1:

SLAVE | 01 | START | LENGTH CRC |
rae
SLAVE azipec 3arpammBaeMoro npuoopa (1 6aiir);
01 ko ¢pyukmu (1 6aiir);
START aJipec Hayvasa 3amparimBacMbIX TaHHBIX (2 OaliTa, CTapIInii 3aTeM MIIa I );
LENGTH KOJIMYECTBO 3aIpalinBaeMbIX JaHHBIX (2 OaiiTa, CTapIIMiA 3aTeM MIIQIIINN);
CRC KOHTPOJIBHBIN UKIIMYECKUH KO,

[Ipubop otBetuT TOABKO B TOM ciydae, eciim START = 0000h, a LENGTH = 0002h. Ecnu
START u (wnu) LENGTH oT/iu4HBI OT BBILICYTIOMSIHYTBIX, IPUOOP BBIJACT MCK/IIOYEHHE — «He-
MPaBUJIBHBIN aipec JaHHBIX» (CM. UCKITFOYCHHUS ).

®opmat oTBeTa 1 pyHKIHH 1:

| SLAVE| 01 | 01 | DATA | CRC
rne
SLAVE azpec oTBeTuBLIero npuodopa (1 Oait);
01 ko pynkuuu (1 Gaiit);
01 KOJIMYECTBO MepeaBaeMbIX 0alT nanHbIX (1 Oaiir);
DATA 0aifT cocrosiHus pene, rae: out 0 — coctosuue pene K1; out 1- cocros-
Hue pene K2; ocranbHbie OUTHI Beerna paBHBI «0»;
CRC KOHTPOJIbHBIN LUKINYECKUI KOI.

B moste DATA, eciiu OUT yCTaHOBJICH 9TO 03HAYAET, YTO COOTBETCTBYIOIIEE pejiec BKIFOUYCHO.

®ynkuusa 3 npegHa3HaYEHA IS ONPEACICHUsS] YCTaHOBOK (HACTPOEK) ISl IAHHOTO MPHOOpa.
dopmar 3anpoca s GyHKIUH 3:

| SLAVE | 03 | START | LENGTH | CRC |

JInct

YHM1.411600.034 PO

Wsm|JIuct] Ne moxym. | Iloam. |JlaTta 12

NuB Ne moan Ilonn. u nara B3am. nus No HNus. Ne moan Ilonno. 1 nata




rIe

SLAVE azipec 3arpammBaeMoro npuoopa (1 6aiir);

03 ko ¢pyukimu (1 6aiir);

START aJipec Hayvasa 3ampaniuBacMbIX TaHHBIX (2 OaiiTa, CTapIHii 3aTeM ML );
LENGTH KOJIMYECTBO 3aIpallnBaeMbIX JTaHHBIX (2 OaiiTa, CTapIIMiA 3aTeM MIIQIIINN);
CRC KOHTPOJIBHBIN UKIMYECKUH KO,

[TpuGop oTBeTHT TONIBKO B TOM ciyuae, ecin START naxomutcs B nmuamazone ot 0000h mo
000Ch, a LENGTH — ot 0001h mo 000Ch. IIpu stom ciemyet yuects cienyromee: START +
LENGTH ne gomxno npeBbicuTh 000Ch. Eciiu START u (umn) LENGTH naxonsTcs BHE yka3aH-
HBIX JIMANIa30HOB, MPUOOP BBIIACT HCKJIKYEHHE — «HETIPABWIBHBIN aJipec TaHHBIX).

®opmar otBeTa i PyHKUMHA 3:

| SLAVE | 03 | BYTES | DATA... | CRC
rue:
SLAVE aapec oTBeTuBIIero npuodopa (1 6aiT);
03 ko pyukmuu (1 Gaiit);
BYTES KOJIMYECTBO MepeaBaeMbIx 0alT manHbIX (1 OaiT);
DATA... COOCTBEHHO JJaHHbIE, IPEHA3HAYCHHbIE K 0OMEHY;
CRC KOHTPOJIbHBIN UKJINYECKUHN KOJI.

OCOOEHHOCTBIO 3TOM KOMAaHIBl ABISETCS TO, YTO 3aIlPALIMBAIOTCS JIByXOalTOBBIC TaHHbIC
(CJIOBA). [lanee mpuBenena Tabnuiia 1, B KOTOpOW CBEJCHBI BCE BO3MOJKHBIE 3alpalivBacMbIe
JaHHBIE C UX aAPECAMU U JJIMHAMU.

Tabmuua 1
HanMeHnoBanne JaHHEBIX Adpec Hadana | JinMHa JaHHBIX,
JIAHHBIX, CJIOBA CIIOB
Ko sipkocTH, 1oJ1oyKeHHe 3asiTol Ha MHAUKATOpe 0000h 0001h
HomunansHOE 3HaUueHNE BXOIHOI'O CUTHAIA 0001h 0002h
[Topor cpabGaThIBaHUs HAa IPEBBILLICHHUE 0003h 0002h
ITopor cpabaTeiBaHMsI HA TPUHIKEHUE 0005h 0002h
Bpewmst uamepenus 0007h 0002h
Bpemsi 3anepkku cpabaThIBaHUsI peie 0009h 0002h

«Kox sprocTi» M «ON0XKEHHE 3allsATON Ha MHAUMKATOpe» — JBa (YHKUMOHAILHO Pa3HBIX OaiiTa,
cBeneHuble B 07jH0 CJIOBO i yMeHbIIeHHs ITMHBI 3alIpallliBaeMbIX JaHHbBIX. B croBe crapmmii 6ait —
KOJ[ APKOCTH, MJIQJIIINI - TosioxkeHue 3ansitoid Ha [1Y. Kona spkoctu - 310 uncino ot 0 o 31, npuuem 0 —
OTCYTCTBHE CBEUCHHS MHAMKATOPa, 31 — MaKkCHMaibHas SPKOCTh. B MprOope MCIoIb3yIOTCS CIEIyIONINe
3HaueHust: 11 —rpananus 0; 15 — rpagamus 1; 21 — rpagaumst 2; 31 — rpapanus 3. bailt «nonoskeHue 3arsi-
TOW Ha WHAWKATOPE» OmpeaessieT aecaTiuHbiil paszpsn [1Y, B kotopoM oToOpaskaeTcst AecATHYHAS TOUKA.
Mosker npuHUMaTh 3Ha4eHus ot 0 10 3, mpudeM asist 3HadeHus () — 3amsTast 0TOOpaxkaeTcsi BO BTOPOM pas-
pszie, cCuuTas C JIEBOro; 3 — 3arsTas B [ITOM, CAMOM KpaliHeM pa3psie.

«HomuHapHOE 3HaU€HNEe BXOAHOTO CUTHAJIA» — 3TO 3HAYE€HHUE, KOTOPOE MPUOOp MOKAKET MPHU IO~
Jlaue Ha ero BXOJ CUTHaJla, COOTBETCTBYIOIIETO HOMUHAILHOMY 3HAYEHHIO BXOJHOIO CUTHAJIa MPHU HETo-
CPEICTBEHHOM BKJIFOYEHUHU WJIA HOMHHAIBHOMY 3HAUYEHHUIO TIEPBUYHOTO TOKA (HATIPSHKCHUS) U3MEPUTEIh-
HOTO TpaHcdopMmaTopa pHu BKIIOUSHUH Yepe3 U3MEPUTENbHBIN TpanchopmaTop. MoKeT MpUHUMATh 3Ha-
yeHus ot 00001 o 19999. [lonoxenue necATUUHOMN 3amaTol OepeTcs U3 MO «IOJI0KEHHUE 3aIsITON Ha
MHIUKATOPE» U UMEET AaHATOTMYHOE TPAKTOBAHUE.

baiiT, nepegaBaemplil IEPBBIM, COOTBETCTBYET CTapIIEMy Pa3psLy.

[TapameTp mpeacTaBlieH YeThIpbMs OaiiTaMK, UMEIOLTUMHE CIEAYIONIYI0 CTPYKTYPY:

[TepBrrit 6aiiT BTtopoii Gaiit Tperwnii GaiiT UeTBepThiii OalT
01 | X 0 | X 0 | X 0 | X
rae: X npuHuUMaeT 3HadeHus ot 0 10 9.
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«ITopor cpabaTeiBaHUsI Ha MpEBBIIICHUE (TPUHIKEHHE)» — ITO MOPOT cpadaThIBaHUS yCTa-
BOK, BBIPQXKEHHBIM B MPOLIEHTaX OT HOMUHAJIBHOTO 3HAYEHUsI BXOJHOTO curHaia. [lapamerp npen-
CTaBJICH B JIBOMYHO-AECCATUYHOM HE yHmaKOBaHHOM Koje. baiiT, mepenaBaeMblil mepBbIM, COOTBETCT-
ByeT Oosee ctapiieMy paspsny. [lonmoxkeHue IecATUYHOH 3amsaToil — Bceraa B TPEThEM paspsije.
Bo3mosknbie 3HaueHust HaxoaaTcs B nuamna3one oT "000.0" mo "255.0" u MOryT OBITH TOJBKO IICIIBI-
MU CO 3HAKaMH «IUTIOC» WM «MUHYC». [Ipu3HaK 3Haka B paszpsijie mociie 3amiaTol. 3HaKy «IUTHOC»
cooTtBeTcTBYET 0, 3HAKYy «MHHYC» - 1.

«Bpemst uzMepeHus» — 3T0 BpeMs B CEKyHAax, MIpOoUIeAmee ¢ MOMEHTa U3MEHEHUS BXOAHOIO
CUTHAJIa 0 MOMEHTA IOJIyYEHUsI HOBOI'O pe3yJibTara u3MepeHus Ha [IY ¢ HopMupoBaHHOM norpeni-
HOCThIO. [lapameTp mpencTaBieH B JBOMYHO-IECATUYHOM HE yIaKOBaHHOM Koje. baiit, nepenasae-
MBI{ MIEPBBIM, COOTBETCTBYET OoJjiee crapuiemMy paspsny. [lonoxxenue AecaTUUHOM 3amsATON — Beeraa
BO BTOpOM paspsiae. [lapamerp moxer npunumats 3HadeHus "01.00", "02.00", "03.00", "04.00".

«Bpems 3anepxku cpabaTbIBaHUS pejie» — 3TO BpeMsl, B TEUEHUE KOTOPOTo MepenpoBepseTCs

ycnoBue cpabaTbiBaHus perne. PopMar JaHHBIX aHAJIOTHYEH mapameTpy «Bpems msmepenus». Mo-
JKE€T MpUHUMATh 3HaueHus B aquamnazone ot "00.5" qo "10.00" u 3amaercs ¢ quckpetHocThio 0.1 C.

@yHknma 4 npegHazHaueHa s ONPEesICHUs TUIIA 3allPAIMBAEMOro MpUOOpa U MOTyUYCHUS
KOJ1a, COOTBETCTBYIOIIIETO OAAHHOMY BXOAHOMY curHainy. @opmar 3amnpoca 11t pyHKumMu 4:

SLAVE | 04 | START | LENGTH | CRC |

rie

SLAVE azipec 3arpaiBaeMoro npuoopa (1 6aiir);

04 kox ¢pynkmn (1 6aiT);

START aJipec Hayaja 3ampariuBaeMbIX JaHHBIX (2 OaiiTa, cTapIIMii 3aTeM MIIa I );
LENGTH KOJIMYECTBO 3alpalliBaeMbIX JaHHBIX (2 OaiiTa, cTapmuii 3aTeM Miaaluii);
CRC KOHTPOJIbHBIN UKINYECKUI KO,

[TpuGop otBeTHT TONMBKO B TOM ciydae, ecnii START nHaxomures B amamazone ot 0000h mo
0001h, a LENGTH — ot 0001h mo 0002h. IIpu stom cnemyer yuectb cienytomiee: START +
LENGTH ne nomxHo nipesbicuts 0002h. Eciiu START u (nmm) LENGTH nHaxoasTcst BHE yKa3aHHBIX

JAUaria3oHoB, HpI/I60p BbIJACT HCKJIIOYCHHUE — «Hel'[paBI/IJ'IBHLIﬁ aaApeC JaHHBIX).

®dopmat oTBeTa 115 PYHKIUH 4:

| SLAVE | 04 | BYTES | DATA... | CRC |
rne
SLAVE aapec oTBeTuBIIero npuodopa (1 6aiT);
04 ko pyukmuu (1 Gaiir);
BYTES KOJIMYECTBO MepeaBaeMbIXx 0alT nanHbIX (1 OaiT);
DATA... COOCTBEHHO JaHHbIE, IPEHAa3HAYCHHbIE K 0OMEHY;
CRC KOHTPOJIbHBIN UKJINYECKUHN KOJI.

Oco0eHHOCTBIO TOWM KOMAaHJIBI sIBJsieTCsl TO, uTo 3ampamuBaroTcss CJIOBA. Jlanee npuBeneHa
Ta6J'II/IIIa 2, B KOTOpOﬁ CBCACHBI BCC BO3MOXHBIC 3aHpaHII/IBaeMI)I€ JTAHHBIC C UX anpecaMH 1 JJINHAMHAU.

Tabmma 2
Appec Hadana JIMHA JAHHBIX
HauMeHnoBanne qaHHEBIX AP A A ’
IAHHBIX, CII0BA CIIOB
Kog nmpubopa, ygacTByIomiero B oOMeHe 0000h 0001h
Kog, cooTBeTCTBYIOMMIA MOJaHHOMY BXOJHOMY CHUTHATY 0001h 0001h

«Kox mpubopa, ydactyromiero B oomene» — 3to CJIOBO, B KOTOpOM 3aKOAWPOBAHBI OTIIH-
YHUTEIbHBIC TIPU3HAKK BBEIOpaHHOTO Mpubopa. Onrcanue oTAeNbHBIX OUTOB KOJIa MPpUOOpa CBENICHO B
tabmuiy 3. Eciau cOOTBETCTBYIONIMI OUT yCTaHOBIIEH, 3HAUUT CHPABEJIMBO Ha3HAYEHHE 3TOro OuTa

JUTSL TAaHHOTO TproOopa.
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Tabmuma 3

Howmep 6uta Hasznauenue
15 [IpeobpasoBateb NEHCTBYIONIETO 3HAYCHUS TOKA WJIM HANPSHKEHUS
14 [IpeobpazoBarenb YaCTOTHI IEPEMEHHOTO TOKA
13 IIpeobOpazoBarenb aKTUBHON MOIITHOCTH
12 [IpeobpazoBarenb peaKTUBHON MOITHOCTH
11 Pene yctanoBneHo B npubope
10 [IpeobpazoBaTelib MOCTOSTHHOTO TOKA WJIM HANIPSHKEHUS
9 HNMmeeTcs aHAIIOTOBBIN BBIXO/
8 HNmeeTcs BCTpOCHHOE MOKA3bIBAIOIIEE YCTPOMCTBO
7 Peseps. 3nauenue coorBercTByer Outam 0 — 6.
6-0 Ecnu BCce ':‘O", npubop HaxoauTcs B pexkume «IIporpamMmMmupoBanue,
ecqu Bee "1", mpubop Haxoautcs B pexume «M3mepenney

«Koz, cooTBEeTCTBYIOLIMI MOAAHHOMY BXOJHOMY CHUTHANy» — YHCJIEHHOE 3Hau€HHE JaHHOTO
CJIOBA, npomnopiimoHaibHOE BEIWYMHE CUTHAJA, IOJaHHOTO Ha BXOJ Mpubopa. MoKeT MpruHUMATh
3Ha4YeHus B auamna3zoHe ot MuHyc 7600 no mmoc 7600. ITpu stom 3HayeHuto 5000 cooTBETCTBYET
HOMMHAJIbHOE 3HAUEHUE BXOJHOI'O CUTHAJjA. JlaHHBIE MPEACTaBICHB! B JBOMYHOM JIOMOJIHUTEIBLHOM
KOJIe.

@yHkuua 6 nmpegHazHAvYeHA Ui JUCTAHIIMOHHOTO MPOrPaMMHUPOBAHUS PEKUMOB pabOTHI MPH-
6opa. ®opmar 3anpoca ais GyHKuuu 6:

SLAV 0 START DATA CRC
E 6
rne
SLAVE ajipec 3anpamuBaemMoro npudopa (1 6aiir);
06 ko ¢pyukmu (1 6aiir);
START aJIpec PErucTpa, yuacTBYIOIIEro B ooMeHe (2 Oaifra, crapiumii 3aTeM MIIaIIIni);
DATA JIaHHBIE, 3aMTMChIBa€MbIE B perucTp (2 OaiiTa, cTapiiuii 3aTeM MIIaIIIH ),
CRC KOHTPOJIBHBIN UKIIMYECKUN KO,

[TpuGop otBeTHT TONMBKO B TOM ciydae, eciii START naxomurtcs B aumanazone ot 00h mo 17h.
Oco0eHHOCTBIO 3TON KOMaH/BI SBISETCS TO, YTO MiaaAmui u crapmmii 6aiTel monst START momkHBI
coBmnagaTh. COOCTBEHHO aJipec MepeacTcss B MIIaIIeM OaiTe, CTapIInii €ro MpoCcTo KOMUpyeT (cuena-
HO JUIsl TIOHM)KEHUS BEPOSITHOCTH citydaiiHoi 3anucu). Ecin START HaxoauTcs BHE yKa3aHHOTO JHa-
na3oHa, MpuoOop BbIAAECT HCKIKYEHHE — «HEMPABUIBHBIN apec JTaHHBIX).

dopmar oTBeTa U1 PYHKIUH 6:

| SLAVE [ 06 | START | DATA | CRC |
riue
SLAVE ajipec 3anpamuBaemMoro npuoopa (1 6aiir);
START aJIpec perucTpa, yIacTByIOero B ooMeHe (2 Oaiita, CTapIuii 3aTeM MITA/IIIHIA ),
DATA JaHHbBIE, 3aITUChIBAEMBIEC B perucTp (2 Oaiita, cTapiinii 3aTeM MIaalimii);
CRC KOHTPOJIbHBINA UKJINYECKUHN KOJI.

JIpyroii 0COGEHHOCTBIO ITOM KOMAH/[bI SIBJISIETCS TO, UTO 3amuchiBaiorcss BAMTBL a ve CJIOBA.
[Ipu stom crapmas yacte nonst DATA coaepXuT npu3HaK COXPAaHEHHsS BCEX BO3MOXKHBIX JIaHHBIX B
SHEProHe3aBUCUMON mamsTu pudopa. Ecim B crapmrem Gaiite mons DATA 3anucan 6aiit 0xFF, To ero
MITaqIIui 6alT momenraercs B maMaTu mpubopa no aapecy, 3ananHomy nosiem START. Ecnu xe crap-
mwid 1 Maaamui 6aiTel moias DATA coBmagaroT, TO MPOUCXOIUT 3aMKCh BCEX PETUCTPOB B DHEPrOHE-
3aBUCHUMOM MaMsATH Tpubopa, mocjae yero npudop aBTOMaTHUECKH Mepe3anyckaeTcsi ¢ HOBBIMH 3Haue-
Husmu. Eciim HeoOxoammo 3anucarh Oait maHHbiXx OXFF u emie He TpeOyeTcs COXpaHEeHHE B YHEPTOHe-
3aBUCHMYIO TIaMsTh, TO cTapiuii 6ait monst DATA nomxken OviTh paBen OxFE. Jlanee npuBenena tad-

JInct
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Jmna 4, B KOTOpOﬁ CBCJCHBI BCC BO3BMOIKHBIC PETUCTPBI C UX aApCCaMHU.

TaoOmnuua 4.
Anpec peructpa Jnvina peru-
Ha3znauenue peructpa .
B Ipudope cTpa, OanT

00h Kog sipkoctu

01h [TonosxeHue 3ansaToN Ha SKpaHe
Nupnnupyemoe Ha OTCYETHOM YCTPOWCTBE 3HAYEHHE TOKA

02h (HampspKeHMsI, MOIIHOCTH ), COOTBETCTBYIOIIEE HOMUHAILHOMY 4
3HAYEHUIO BXOJJHOTO CUTHaJIa

06h [Topor cpabaThiBaHUs Ha IPEBbILICHHUE 4

0Ah ITopor cpaGaTbiBaHUs Ha IPUHIKEHUE 4

OEh Bpewms uzmepenus 4

12h Bpewmsi 3anepkku cpabaThIBaHusl pee 4

16h Kon ckopoct o6mMeHa 1

17h CereBoil HOMED 1

Ha3naueHnwne nepBbIX ceMH PErHCTPOB TaKoe ke, Kak U B ¢pyHKuuH 3. J[Ba mocieHuX MO3BO-
JSIOT ONPEAETUTh CKOPOCTh 0OMEHA U CETeBON HOMEp MpHU padoTe B CETH.

Bosmosknbie 3Hauenus kona ckopoctu: 0 — 1200 6o1; 1 — 2400 60x; 2 — 4800 60; 3 — 9600 6o,
4 — 19200 601, 5 — 28800 601, 6 — 38400 6ox, 7 — 57600 60x, 8 — 115200 60a. Bo3sMoxkHbIE 3HAYEHUS
ceTeBOoro Homepa ot 1 1o 255.

[Ipu BeIMyCKe M3 MPOM3BOJICTBA yCTaHOBIIEHA ckopocTh 9600. CeTeBoii HOMEp 255, eciin HHOE
HE OrOBOPEHO IIPH 3aKase.

HckaroueHus

Ecnu Bo BpeMsi pabOTHl NPUXOIUT HENpPaBUIbHAS KOMaHJa MM OOHApy>KUBAeTCs OMIMOKa B
nosie CRC, npubop He naeT oTBeTa.

Ecmm BO BpEMs pa6OTI)I MNPpUXOAWUT KOMaH/Jia C HCIIPABUJIIbHBIMH JAHHBIMU WJIW HECIIPAaBUJIbHBIM
aJipecoMm, TO MpuOOp OTBEYALT OCOOBIM 00pa3OM.

dopMar 0TBETa UCKIIIOYCHMUS:

| SLAVE |0x80|CMD | 02 | CRC |
rae
SLAVE ajpec 3ampamuBaemMoro npuodopa (1 6aiT);
0x80|CMD KoZ GYHKIIMH, KOTOpasi 0OHApY Kujla OUIMOKY ¢ YCTAaHOBICHHBIM CTapIIUM
OouTOM;
02 Kop omuOku «HenpaBUIbHBIN agpec Wi JaHHBICY;
CRC KOHTPOJIBHBIN UKINYECKUH KOI.
JIncr
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Jluct peructpannu n3BenieHUN

Howmepa mucroB (cTpanun Bxo ui No
No P (cTpanmu) Bceero PV
COTPOBO/IN-
n3Me- nuctoB | Ne joky-
W3MEHEH- AHHYJIHPO- tensHoro  |ITommucs| Jara
HEHUS 3aMEHEHHBIX | HOBBIX (cTpanum)| MeHTa
HBIX BAaHHBIX TOKYMEHTA
B JIOKYM.
U 1aTa
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