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A BHUMAHUE! HA TIPEOBPA3ZOBATEJIE HAHECEH CHMBOJI BE3OITACHOCTH,
MPEJYIPEXJIAIOIIMI O HEOBXOJIMMOCTH OBPAILIATLCS K PYKOBOJICTBY IO
DKCIUTYATAIIMH, YTOBLI OIPEJIEJNTH XAPAKTEP TTOTEHIIMAJIBHON OMACHOCTHU U
MEPBI [TPEJJOCTOPOKHOCTH

BHUMAHME: [TPEOBPA30OBATEJIb YIOBJIETBOPSET TPEBOBAHUSAM
[NOMEXOSMHUCCHUN o HOPMAM JUIA OBOPY/JIOBAHUA KIIACCA A,
MNPEJHA3ZHAYEHHOI'O JUIA ITPUMEHEHNWA B ITPOMBIIIIJIEHHBIX 30HAX.

[P HWCIIOJIb30BAHUU IIPEOBPA3OBATEJIEM B JIPYTMX 30HAX, B CJIVUAE
BO3HUKHOBEHUA TPYTHOCTEU B OBECIIEYEHNN JIEKTPOMATHUTHOM
COBMECTUMOCTHU, MOI'YT INIOTPEBOBATHCA AHAEKBATHBIE MEPBI, YUUTBIBAIOIIMNE
OCOBEHHOCTH KOHKPETHOI'O OBBEKTA.

K cBenenuto norpebuteneif. B mpeoOpa3oBaTene BO3MOKHBI HE3HAYUTEIbHBIE CXEMHBbIE W
KOHCTPYKTHBHBIE U3MEHEHUS, KOTOPBIE HE OTPAKEHBI B SKCIUTyaTallMOHHOM TOKyMEHTAllUM U HE MEHSIOT
TEXHUYECKUX XapaKTEPUCTHK MPeoOpazoBaTes

Cxema aniekTpuueckasi IPUHLIUIINAIBHAS B COCTaB PyKOBOJCTBA MO HKCILTyaTallud HE BXOAMT.
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Hacrosmiee pykoBoacTBO 1o 3Kciutyatanuu (PD) mpenHa3HayeHO Ui O3HAKOMIICHHUS C TEXHHU-
YECKUMHU XapaKTePUCTHKAMH, YCTPOHCTBOM M IMPHUHIIUIIOM PabOThl MPeoOpa3oBaTeiss U3MEPHUTEIHLHOTO
muorodyukiumonansuoro AET (mamee - mnpeobpasoBaTensi), HM3rOTOBIECHHOIO B COOTBETCTBHH C
TV 4221-013-47113964-2010 u conepXUT TEXHUYECKHE MHaHHbIC, OMHCAHHE, METOAHMKY IOBEPKH,
yKa3aHus 10 WCIOIb30BAHUIO, TEXHUYECKOMY OOCITYyXKHBAaHUIO, YIAKOBKE, TPAHCIOPTHPOBAHHUIO W
XpaHEHHUIO.

[IpeobpazoBarens coorBerctByeT ['OCT P 52931-2008 IIpubGopsl KOHTPOJS M PEryJdpOBaHUS
TEXHOJIOTHYECKHX MporieccoB. O0IIMe TEXHUYECKUE YCIOBHSL.

K pabore c mpeoOpazoBareneM MOXET OBITh JOIMYIIEH TOJBKO KBATU(DUIMPOBAHHBIM MepCcOHA,
MMEIOIUN HEOOXOAMMBIC 3HAHHUS 110 TEXHHKE OE30MacHOCTH W TPYIIy IO 3JIEKTPOoOe30MacHOCTH
ne Hwke |11, Jlo Hauana paGoTsl ¢ mpeoOpazoBaTeaeM HEOOXO0MMO 03HAKOMHUTHCS C HACTOSIIIKUM PD.

A BHUMAHUME! HA U3MEPUTEJIbHbBIX U CETEBBIX KIIEMMAX PABOTAIOIIETO
IMPEOBPA3OBATEJISI MOXET ITPUCYTCTBOBATDH OITACHOE [JI5 )KU3HU HATIPS’KEHUE.

JUIL  OBECIHEYEHUA BE3OINACHOCTU IIPU  MOHTAXE, OKCIUIVATALIUU WU
OBCIIYXNBAHUMN JOJDKHBI BBIIOJIHATHCA TIPABWIA, IIPEAYCMOTPEHHBIE B
HACTOSIIEM P3.

B PO nipuHsATH creayronme COKpameHus:

AIII — ananoro-mudpoBoi mpeoOpazoBaTelb,

[1O — mporpamMMHOe oOecrieueHue;

ASDU — 610K TaHHBIX TPUKIATHOTO YPOBHS;

ID — Homep rpymibl (MHGOPMAIIMOHHBIX 00HEKTOB).

1 Onucanne u padora

1.1 HazHauenmue

[IpeoOpa3oBarens  mOpeAHAa3HA4YeH Ui HM3MEpPEHHs ~ MapaMeTpoOB  TPEXMPOBOAHBIX U
YETHIPEXITPOBOIHBIX AJIEKTPHUECKUX ceTell Tpex(a3HOro ToKa, MpeoOpa3oBaHUs MX B KOJAWPOBAHHBIE
CHUTHAQJIBI W TEepelavyd pe3yIbTaTOB WU3MEPEHUS Ha BEPXHHH YPOBEHb aBTOMATHU3WPOBAHHOW CHCTEMBI
yTpaBJICHUS.

[lepenaua nHpopMaIMK OCYIIECTBISETCS MO IBYM HE3aBUCUMBIM HHTep(eiicaMm: - ouH uHTepdeiic
RS-485; - Bropoit untepdetic - RS-485 unn IEEE 802.3 (Ethernet).

[TpoTOoKOIIEI Tepeaun JaHHBIX

- mo untepdeiicy RS-485: MODBUS-RTU, MODBUS-ASCII, MDK 60870-5-101, «ExtDev»;

- o unrepdeiicy Ethernet: MODBUS-TCP/IP, MOK 60870-5-104.

[TpeoOpazoBarens sBiseTcst u3aeaueM Broporo nopsaka mo 'OCT P 52931-2008 u npennaszHadeH
JUISL yCTAaHOBKHM B IIKadax, 3aKPhITBHIX PACIPEIeTUTEIBHBIX MIUTaX, KOMIUIEKTHBIX PaclpeleTUTEIbHBIX
yCTpOMCTBAX.

Konctpykuus npeobpazoBaresst o0ecrieyMBaeT BOZMOKHOCTh KPEIUICHHS Ha pEeiiKy MOHTa)KHYIO
TH-35-7,5 TOCT P M3K 60715-2003 wim HEmoCpeACTBEHHO Ha MTAHEITb.

[TpeoOpa3oBareny BBHITOIHEHBI B ABYX ra0apUTHBIX MCIOJHEHUSX: - CTAHAAPTHOE UCTIOTHEHUE
(120x80x120) mm; - ucnoaenue «C» (120x80x77) mMm.

Bun ucrounnka nutaHus onpesenseTcs MpHu 3aKkase. - ceTh EpeMEHHOro Toka Hanpsbkenuem 220 B
gacroroir 50 I'm; - cets mepemenHoro toka HamnpsokeHueM 230 B wactoroit 50 I'm; - ceTh mocTosH-
Horo/ mepemMeHHoro Toka Hampsbkeauem 220 B; - ceTh mocTossHHOro TOKa HampsbkeHueM 24 B; - ceThb
MOCTOSIHHOTO TOKa HanpspkeHueM 12 B

[TpeoOpa3oBarenb BHINOJIHEH 0€3 TaJbBAaHUYECKON CBSI3U MEXKAY BXOJHBIMU U BBIXOAHBIMH HETISIMH.
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[To 3amuIIEeHHOCTH OT BO3JEHUCTBHS OKPYXKAIOIICH Cpeabl MpeoOpa3oBaresib COOTBETCTBYET
3alUIIEHHOMY OT MOonajaHus BHYTpb TBepAbIX Ten. Crenenu 3aumrsl kopnyca P20 mo T'OCT 14254-96

(MK 529-89).

HomuHanmeHbIe 3HAYCHUS KIMMATHICCKUX (PAKTOPOB IS KCILTyaTallid B pab0YeM COCTOSIHHH
nmo 'OCT P 52931-2008 mns rpymmer C4 u mo I'OCT 15150-69 nnst Buaa KIMMaTHYECKOTO

ucnonaenus Y XJI3.1 ¢ pacmupeHHbIM Auana3oHoM teMmepatyp. [Ipu stom:
- TeMIIEpaTypa OKpy>Karoiero Bo3ayxa, °C

IJIs1 CTaHJApPTHOTO Fa6apI/ITHOFO HUCIIOJTHCHUSA. ......ov v

JI Fa6apI/ITH01"O HUcrojiHeHusT «C»

- BerHee 3HAUYCHUC OTHOCHTGHBHOﬁ BJIA)KHOCTHU B03,uyxa HpI/I
temriepatype 35°C 6e3 KoHAeHCAIUH BIaTH, %0.......c.cvvvvnnnenn.

ot muHyc 40 1o 55;
ot Munyc 25 no 50;

95.

[To ycTOHYMBOCTH K BO3JCHCTBHIO aTMOC(HEPHOTO JaBICHUS MPeoOpa3oBaTeIn COOTBETCTBYIOT

rpymre P1 mo FOCT P 52931-2008.

[To ycTouMBOCTH K BO3JEHCTBHIO CHHYCOHIAIBHBIX BHOpaluii mpeoOpa3oBaTeih COOTBETCTBYET

rpynne N1 no 'OCT P 52931-2008.

HopmainbeHble yciaoBus IpUMEHEHUs ipeoOpa3oBaTelis NpuBeAeHbI B Tabmuie 1.

Ta6mmma 1 - HopmansHbIie yCI0BUS TPUMEHEHUS

10 00paTHOM MOCIe0BaTeIbHOCTH, Y0

Hopmaishaoe 3HaueHue JlonyckaeMoe OTKJIOHEHHE
Bnusitomas BenuunHa (HopmanbHas 061acTh OT HOPMaJIbHOTO 3HAUEHUS
3HAYCHU)
Temnepartypa okpyxarouiero sosayxa, °C 20 +5
OTtHOCHUTENbHAS BIAXKHOCTB BO31yXa, %0 30 - 80
Atmocdeproe napnenue, klla (MM pT.CcT.) 84 - 106
(630 — 800)
[TonoxxeHue Jlroboe
BHelHee MarHuTHoOE 1oJIe MaruauTtHoe nosie 3emiu
Hanpsixenne nuraromen cetn nepemeHHoro | HomuHanbHOE 3HaueHHe +2%
WJIH IIOCTOSIHHOI'O TOKa, B
YacroTa nuTaromen cety, I’ 50 +2
dopma KpUBOW NEPEMEHHOTO HANPSKEHUS CunycouganbHas KoapdunmeHT nckaxeHus
MUTAOIIEN CEeTH CHUHYCOMJIAJIbHOCTH HE
6onee 5%
Yacrora BXOIHOTO CUrHamua, [ 50 +0,5
dopma KpUBOW NEPEMEHHOTO HANPSKECHUS CunycounganbHas KoaddummenT nckaxenus
BXOJIHOT'O CUTHaja CHUHYCOMIAJIbHOCTH HE
6omee 5%

HarmpsixeHne BXOZHOrO CUrHazia HomunanbHOe 3HaueHne + 2 % OoT HOMHHAJILHOT'O
Koadduiment HecuMMeTpun HampsKeHUN He 6onee 2
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PacmmmdpoBka 0003HaUEHUS IPH 3aKa3e:
AETx | x| x| —-|x|1|x|x]|-x
IepBble YyeTbIpe 3HAKA YCIOBHOI0O HAUMEHOBAHMUS CEPUH
1 AET100
2 AET200
3 AET300
4 AET400
HomunanbHoe MeskaydazHoe HanpsiKeHue
1 100 B
2 380 B
HomMuHaIbHBII TOK
0 -
1 50A
2 25A
3 10A
4 05A
Onnusi «<RTC» (popMupoBaHre METKH BPEMEHH)
0 HET
1 eCTh
«Iloanepxka nporokoaa MIK 60870-5-101/MIK 60870-5-104»
1 ecTb
I"abapuTHbIe pa3Mepsbl
- (120x80x120) Mmm
C (120x80x77) mm - ucnoanenue «C» (toabko cepusi AET400)
Hasmuue nntepdeiica Ethernet
- HET
E na
Buja ucrouynuka nuTaHus
1 | Cerb nepemennoro toka «50 I'n 220 B» *
2 | Cerb nepemennoro Toka «50 I't; 230 B» *
3 | Cerb mocrosinuoro /mepemenHoro toka U = 220 B
4 | Cerp nocrosinHOoro TokKa U = 24 B
5 | Cerp nocrosinHoro Toka U =12 B

*He npumensiercs npu Hanmmuun uaTepdeiica Ethernet u qns ucnonaenus «C»
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1.2 Texuuuyeckue XapaKkTepPUCTHKHU

1.2.1 TIpeoGpa3oBaTens obecriedrBaeT U3MEPEHHE MApaMETPOB TPEXIPOBOAHBIX W UYETHIPEXITPOBOIHBIX
MEKTPUIECKUX CEeTeH Tpex(a3HOro TOKa B COOTBETCTBHHU C TaOiMIamMu 2, 3 ¥ BbIJIaUy Pe3yJIbTATOB C METKON
peanrbHOro BpeMEHH B BHJIE BBIXOHOTO KOZa TI0 IBYM He3aBUCHUMBIM uHTepdeiicam RS-485 wnu unrepdeticam
RS-485 u Ethernet.

[IpoTokotel mepeaun JaHHBIX

no unrepgeiicy RS-485: MODBUS-RTU, MODBUS-ASCII, M3OK 60870-5-101, «ExtDev» B
cooTBercTBUM C JokymeHTamu 47113964.505100.054-03 90 03-1, 47113964.505100.054-03 90 03-2 u
47113964.505100.054-03 90 03-3.

- o unTepdeiicy Ethernet: MODBUS-TCP/IP 1 MDK 60870-5-104 B cOOTBETCTBHH C
nokymentamu 47113964.505100.054-03 90 03-4, 47113964.505100.054-03 90 03-5.

[Ipumeyanus

1 Brlgaya METKH BPEMEHHU TOJILKO MIPU HAJTHMYHH SHEProHe3aBUCUMBIX 4acoB (ommust «<RTC»).

2 BpI0op pexunMa u3MepeHuid (TpeXmpoBOIHAS CETh UK YETHIPEXIIPOBO/IHAS CETh) OCYIIECTBIISCTCS
MpU KOH(GUTYPHUPOBAHUU TTPEOOpPa30BATEIIS.

1.2.2 CxopocTb 0OMeHa naHHbIMU 110 UHTepdeiicy RS-485 BeiOupaercs u3 psaa 1200, 2400, 4800,
9600, 19200, 38400, 56000, 64000 6ut/c; no unrepdeiicy Ethernet — 10/ 100 Mour/c.

1.2.3 YacToTa OOHOBIICHUS TaHHBIX BO BHYTPEHHHUX PErucTpax xpaneHus 6 I'm.

1.2.4 Bpems oT mpuema 3arpoca JI0 Hadajia BeIJIauM JaHHBIX He Oosee 15 mc.

1.2.5 HomuHanbHble 3HAYEHUSI BXOJHBIX CUTHAJIOB TOKAa U HANPSKEHMs, U3MEPSeMbIX MOIIHOCTEH
COOTBETCTBYIOT TabuuIie 4.

HomuHanbHOe 3HaYCHHE U3MEPSIEMOM 9acTOTHI oy -..... 50 T'g
HomunansHoe 3HaueHHE KOOPPUIUEHTA COS @ ...wvvennen.. 1
HomunanbHoe 3HaueHune KodpdunmeHTa Sin @ ............... 1

1.2.6 JlnanazoHbl pabo4nX 3HAYCHUH BXOAHBIX CUTHAJIIOB COOTBETCTBYIOT TAaOJIHIIE 5.

1.2.7 Tlpenensl nomyckaemMoi abCOMIOTHONH A, OTHOCUTENBHOMN O WIIM IPUBEICHHON Y
MOTPEUTHOCTH N3MEPEHUH U IIeHa eAMHUIIBI MIIAJIIIIETO paspsiia o U3MEPIeMOMY ITapaMeTpy
COOTBETCTBYIOT TabuIie 6.

1.2.8 Ilpenensl nomyckaeMblX 3HAUCHUH JOMOTHUTENBHBIX MOTPEIIHOCTEH, BEI3BAHHBIX
BO3JICHCTBUEM BIHSIOIINX BEIUYUH:

-[IPU U3MEHEHHUH TeMIIepaTypbl OKPYIKAIOMIETO Bo3ayxa oT HopManbHoi (20 £ 5) °C mo
m000it TeMnepartypsl B auanasone ot muHyc 40 1o 55 °C (s ucnonsenust «C» - oT munyc 25 10

50 °C) ue npesbimarot: - 0,5 npezesna gomyckaeMoi OCHOBHOW MOTPELTHOCTH IS H3MEPSAEMbIX TOKOB
u HanpspkeHui; - 0,4 mpeena 1omyckaeMoll OCHOBHOM MOTPEITHOCTH IS M3MEPSIEMbIX MOIITHOCTEH,;
- Ipezienia 10y CKaeMoi OCHOBHOM MOTPENIHOCTH JIJIsl 4aCTOTHI M K03 (pHIlIMeHTa MOIITHOCTH;

- B YCJIOBUSIX OTHOCHTEIBHOU BIaxkHOCTH 95 % mpu tremmepatype 25 °C He IpeBBIIIAI0T
npeesna I0MmyCcKaeMOi OCHOBHOM MOTPEIIHOCTH 110 U3MEPsIieMOMY TapaMeTpy;

- TIPY BO3JICHCTBUY BHEIIHETO MEPEMEHHOT'0 MATHUTHOTO TIOJISl CETEBOM YaCTOTHI C
HanpspkeHHOCThI0 400 A/M He NPEBBIMIAIOT MPe/IeNa A0MyCKaeMOi OCHOBHOW TOTPEIIHOCTH 110
HU3MEpSEMOMY MapameTpy.

1.2.9 Tlpenensl momyckaeMoW TPHUBEICHHOW TMOTPEIIHOCTA TPH H3MEHEHHH Ko3(duIlneHTa
WCKa)KEHUS! CHHYCOUJAIBHOCTH KpuBOM HampspkeHus oT S5 a0 30 % u toka ot 5 g0 50 % mon
BIIUSIHIEM TAPMOHUK OT BTOPOM 10 13-i (Ipy 3HaYeHNH YaCTOTHI OCHOBHOM TapMOHHKH OT 48 110 52 I'm):

1 0,4 % HOpMUpYIOITIETro 3HAYCHUS 1711 (ha3HBIX TOKOB, (ha3HBIX U MEKTY(a3HbIX HAIPSKCHUIH,

10,5 % HOpMEpYFOIIETo 3HAYEHHUS JJIsl TOKA U HAIPSDKEHWST HyJICBOU MOCIIEIOBATEILHOCTH,

+ 0,6 % HOpMUpYIOIIETO 3HAYEHUS JUTSI H3MEPSEMbBIX MOIITHOCTEH, -

IPU YCIOBHH, 9TO AMIUIATYIbl CHUTHATOB TOKOB M HampspkeHHH He mpeBsimaorT 1,2UuoV2
1,2l 0uV2.

1.2.10 IIpenemnsl MOrPEIIHOCTH BCTPOSHHBIX YaCOB PEATBHOTO BPEMEHH * 2,6 C B CyTKH.

[TorpemHocTs GOpMUPOBAHUS METKU BPEMEHHU MIPH YCIOBUU BBIMOTHEHUS MTPOLIETYPBI
CUHXpOHM3aIMK He Tpebliiaet 10 mc.
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Ta6mmia 2 — [MapameTpbl TpeXITPOBOIHON CETH

Peammzatus QpyHkimm
HaumenoBanue napamerpa | 0603 3HaueHne UL CepUU IIpumeyanue
Ha- BBIXOIHOI'O
koza g% s8/8 |8
1CHHNC Al 4| & | » | T
HElE | B | =
[SaiEyealy e 84 M
<l <| < | < | <
JeiictByromee 3uHauenue | Uag KiUag/Ugow |+ |+ |+ + +
MEK Iy hazHOTO Usc kiUsc/lUyow |+ |+ |+ |+ |+
HaMPSHKCHUS Uca KirUcalUuow |+ | + + +
CpenHee 3HaYCHHE 1
Mex Iy hasHbIX HanpspkeHuH | U KiUp/Upow |+ |+ |+ + + UCPZQ(UAB%C%A)
JlelicTByIoIee 3HAYCHHUE Ia K1 1o/ liion + |- |+ + +
CHJIBI (ha3HOTO TOKA Is K116/ lsom + |- |+ + +
IC kl' IC/IHOM + |- + + +
CpenHee 3HAYCHUE CHUIBI 1
(a3HBIX TOKOB lep K- lep/lom + |- |+ |+ |+ Icp:é(lAHBHC)
AKTHBHASA MOIIHOCTH P =Psg+ Pcg, THE
Tpex(a3Hoi CHCTEMBI P K2:P/Pyom - |= |+ |+ |+ [Pas=UaslaCOSQuas a;
Pcg = UcglcCOSQUcs, ic
PeakTuBHAass  MOILHOCTb Q = Qap* Qca, rae
Tpex(ha3HOM CHCTEMBI Q K2-Q/Quon - = |- + +  Qas= UnglaSin@uas )
Qcs = UcslcSingucs e
IToaHas MOIIHOCTH , ,
TpexdazHol CHCTEMBI s KoS/S,on — |- |- [+ |+ B=VP*+Q)
Yacrora f K3 T/ 0u - |+ |- - +
Koaddunment momuocTu
TpexdaszHol cHCTEMBI PF 1000: PF - |- |- |+ |+ |PF=|P|/S
Koaddunuent mor- DPF = P4/S;
HOCTHU Tpex(ha3Hon . + + st 3HaueHui
CUCTEMBI TI0 MEePBOM DPF 1000- DPF U >0,1Uuon
rapmonuke (Cos ¢) 1 > 0,050

IIpumeyanus

1 3nak «+» 03HauaeT, YTO PyHKIHS PEANN30BaHa, 3HAK «—» - HE PealTn30BaHa

2 Hopmupyrommit koaddumuent K ycranasiaupaercs B npeaenax ot 2500 go 5000 mpu

KOH(pUTYpUpOBaHUH MTPEOOpa3oBaTEIIS

3 Hopmupyromuii kosddumment Ky ycranasiaubaercs B npeaenax ot 1000 go 5000 mpu

KOH(pUTypupoBaHUM peoOpa3oBaTeis

4 Hopmupyromuii koahdunmeHt K3 ycranasnuaercs B npeaeiaax ot 20000 xo 50000 mpu

KOH(UTYPUPOBAHUH TIPE0Opa30BaATEIS

5 HupexcoM «HOM» 0003HAYCHBI HOMHUHAJIBHBIC 3HAUCHHSI TAPAMETPOB

47113964.2.023P9
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Tabnuna 3 — [TapameTpbl YETHIPEXITPOBOAHON CETH

Peammzanms GpyHKImm
HaumenoBanue napamerpa | O603-| 3HaueHue JUISL CEpUH [Ipumeyanue
Ha- BBIXOJHOTO o
YeHHE KOJa S %8 |8 |8
— — AN o <
H = — =
[SA) NS ARy A 84 [ea}
< <| < | < | <
JleiicTByroIee 3HAYECHHE Uag KirUag/Upon | + | + + + +
Mex Iy (hazHOrOo Ugc KiUgc/Uuow | + ] + | + + +
HaTPSKCHUS Uca KiUcalUpow | + | + | + + +
CpenHee 3HaYCHHUE 1
Mex 1y pazHbIX HanpspkeHuH | U K1-Ucp/Usow +i+ |+ |+ |+ UCp:é(UAB_i'UBC_Fu?A)
JleficTByIOIIIEE 3HAUYCHHE Ua KiUa/Ugowg | + |+ | + + +
(a3HOTO HATIPSKCHUS Us KirUg/Upowgy |+ |+ |+ |+ |+
Uc KiUc/Uwowg | + |+ |+ |+ | +
Cpennee 3HaueHne (pa3HbIX 1(
HaIPSDKCHUH Upep | KiUpep/Unoms| + |+ |+ |+ |+ upcp:é U+ M)
JlelicTBy1oliee 3HauYCHNE
HaIIpsDKEHUs HYJIEBON
IIOCJIEI0BATEIBHOCTH Uo kiUo/Upowg | + |+ | + + +
JleiicTByroIee 3HAYEHHE Ia K1 1a/lion + |- |+ + +
CHJIbl (ha3HOTO TOKA Is K116/ lyom +l- |+ |+ |+
IC kl' IC/IHOM + | - + + +
CpenHee 3HAYCHHE CHIIBI 1
(ha3HBIX TOKOB lep K- lep/ Lo + |- |+ + + Icp :é( I+l + IC)
[elicTByroliee 3HA4YCHUE
CUJIBI  TOKa  HYJIEBOM
MOCJIeIOBATEIbHOCTH lo K1-lo/liom ti- |+ |+ |+
AXTHBHAS MOIIIHOCTb Pa Ko:Pa/Prow. - |- |+ + + Pa = Uala COS@a
(bas3pl Harpy3KH Pg Ko:P/Puo.¢ - |- |+ + + Pg = Uglg cOSp
Pc kZ'PC/PHOM.d) - | = + + + Pc =Uclc COSQc
AKTHBHAs MOIIIHOCTD
Tpex(hasHoH CHCTEMBI p Ko-PIP, o, -|- |+ |+ |+ | P=PatPgtPc
[Monmnast mMomHOCTH (a3l | Sa Ko SA/S -|- |- + |+ | Sa=Uala
Harpy3Ku Ss k2 A Snom.p - |- |- + + Sg = Uglg
SC 2-SB/SH0M.(1) | _ + + SC - UCIC
kZ'SC/SHOM.(p
ITonHAas MOIIHOCTD S=\/(UA2+UBZ+UCZ)-
Tpex(a3HOil CHCTEMEI S Ko S/Sson - == |+ |+ A HEHA)

47113964.2.023P9
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[Tponomxkenne Tabauier 3

Peammzatms GpyHKImm
HaunmenoBanue napamerpa| O0603- 3HaueHue JUISL CEpUH IIpumeyanue
Ha- BBIXOIHOTO
YeHHUe Koza ololo | o | o
S5 |8 |8
H BB B =
(2] psaly s = 83
< << | << | <€ | <
PeakxTuBHAst MOIITHOCTE Qa K2:QA/Quom.p - = |- + + Qa = Ualasinpa
(1)21351 Harpys3ku QB kZ'QB/QHOM.(b - | = - + + QB = Uglg Sin(pB
Qc Ka:Qc/Quom.p - |- |- + |+ | Qc=Uclcsingc
PeakTrBHast MOLITHOCTH
Tpex(ha3HOW CUCTEMBI Q K2 Q/Quon - |- |- + + Q = Qat+Qs+Qc
PeakTUBHAS MOIITHOCTD Qra | k2QraQuowy | = |- |- |+ [+ [Qea=V(SA"-PA%)
(haser HArpy3KM Qe | keQre/Quows | = |= |= |+ |+ |Qre="V(Se’-Ps’)
Qrc | keQrc/Quows | = |= |= [+ |+ |Qee=V(S’-Pc)
Yacrorta f K- f/fiom - |+ |- - +
Koadpdunment PFa 1000: PFa - - - + + | PFA=|Pa| /Sa
MOIIHOCTH (pa3bl PFg 1000: PFg -| -1 - | + | + | PFg=|Pg|/Sp
Harpy3Ku PFc 1000- PFc - -1 - + + | PFc=|Pc| IS¢
3gauenudg ot 0 o 1
Koaddunument momt-
HOCTH Tpex(ha3zHOH PF 1000: PF - |- |- |+ |+ |PF=|P|/S
CHCTEMBI
Koaddurment DPFA | 1000: DPFa -| =] = | + | + | DPFA=P1a/Sia
MOIITHOCTH (ha3bl DPFg | 1000- DPFg - - - + + | DPFg = P1p/Sip
Harpy3KH 10 MepBoit DPFc | 1000: DPF¢ - = - + + | DPFc = P1c/Sic
rapmonnke (Cos ¢) Jlnst 3HAUCHUIA
U= 0,1Uuoum
| > 0,050,100
Koaddunuent mor- DPF = P4/S;
HOCTH TpeX(i)aI%HOI/Iv DPE | 1000. DPE ] + + | And 3HadeHuH
CUCTEMBI 110 TIEPBOM U > 0,1Uyom
rapmonuke (Cos ¢) | > 0,050,400

[Ipumeuanus

1 3nak «+» o3Havaer, yTo QYHKIMS PEaTM30BaHa, 3HAK «—» - HE peau30BaHa
2 Hopmupyromuii koaddurment Ky ycranaBnusaercs B nipeaenax ot 2500 o 5000 nmpu
KOH(HUTYypUPOBaHUH ITPpeoOpa3oBaTes
3 Hopmupyromuii koadduruent K, ycranasiubaercs B npeaenax ot 1000 go 5000 mpu
KOH(UTYpUPOBAaHHUH ITPeoOpa3oBaTes
4 Hopmupyrtoruii ko3dduiment K ycranasiubaercs B npeaesinax ot 20000 xo 50000 mpu
KOH(UTYypUPOBAaHHUH TTPpeoOpa3oBaTes
5 MunexcoM «HOM» 0003HaYCHBI HOMUHAJIBHBIC 3HAUCHHSI TAPAMETPOB

47113964.2.023P9
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TaOnuua 4

HOMI/IHaJ'IBHOC 3HAUYCHUC
Hanpspkenue | Hampsokenue, Tok ¢aszel | MomHocTs |MOITHOCTH
VYcnoBrHoe | mexaydasHoe dazHoe ¢bazsl TpexdasHoii
Cepm{ HAUMCHO- CUCTCMBI
BaHUC UHOM1 B UHOM.(b, B IHOMa A PHOM.(b; Br PHOMa Bt
QHOM.(pa Bap QHOM) Bap
SHOM.d)! B-A SHOM! B-A
AET110 100 100/V3 - - -
AET111 5,0
AET112 25 - -
AET113 100 100/V3 10 - —
AET114 0,5 — -
AET100 AET120 380 380/3 - - -
AET121 5,0
AET122 25 — -
AET123 380 380/V3 10 — —
AET124 0,5 - -
AET211 5,0 500/ V3 500 V3
AET212 25 250 /3 250 V3
AET213 100 1003 1,0 100/ 3 100 V3
AET214 0,5 50 /3 50 V3
AET200 AET221 5,0 1900/ V3 1900 V3
AET222 25 950 /3 950 V3
AET223 380 3803 1,0 380 /3 380 V3
AET224 0,5 190 /3 190 V3
AET311 5,0 500/ V3 500 V3
AET312 25 250 /3 250 V3
AET313 100 1003 1,0 100/ 3 100 V3
AET314 0,5 50 /3 50 V3
AET300 AET321 5,0 1900/ V3 1900 V3
AET322 25 950 /3 950 V3
AET323 380 3803 1,0 380 /3 380 V3
AET324 0,5 190 /3 190 V3
AET411 5,0 500/ V3 500 V3
AET412 25 250 /3 250 V3
AET413 100 1003 1,0 100/ 3 100 V3
AET414 0,5 50 /3 50 V3
AET400 AET421 5,0 1900/ V3 1900 V3
AET422 25 950 /3 950 V3
AET423 380 3803 1,0 380 /3 380 V3
AET424 0,5 190/ 3 190 V3
47113964.2.023PD
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Tabmauma 5

HaunmMeHnoBanue mapameTpa PabGouee 3HaueHme

Tok a3 Ot 0 1o 120% HOMHHAIHHOTO
Hanpsoxenne daznoe (Mexmnydasznoe)

IIPU U3MEPEHUU HANPSKEHUS, MOIIIHOCTH Ot 0 1o 120% HOMHHAIBHOTO

MIPU U3MEPEHUN YaCTOTHI Ot 10 no 120% HOMHHAIBHOTO
c0S @ +(0....1...0)
sin ¢ (mpu m3mepennu Qa, Qs, Qc, Q) +(0....1...0)
sin @ (mpu u3mepernu Qra, Qrs, Qrc) +(0,5....1...0,5)
Yacrora O145 10 65TI'

Tabnuua 6 — OcHOBHAs MOTIPEIIHOCTh MpeoO0pa3oBaTelis 0 U3MEPSIEMbIM TapaMeTpam

[Ipenen nomyckaemoit Hopmu- | Llena
[Tapametp Jlnarma3zoH u3MepeHus TOTPEIHOCTH PYIOHIEE | CHMHHIAT
A 5 % Nk MJIIa/IIIEro
' ¥ HHUe paspsga
Mesnyhasnoe Hamps- | 0,05U,, <U<1,2U, £ (0,2+0,03Uj0/U -1])
JKEHHUE, CPETHEE 3HA- Uon/Ks
ueHue MexIyhasHbIX | 0_12U,,, 40,2 | Uyoy
HalpsLKEHU U
@azHOE  HaNpsDKEHUE, 0,05U,ionp < U <1,2U, 0019 +(0,2+0,03-|Uyong/U -1))
cpenHee 3HAYEHUE
(ha3HBIX HAMPSOKCHUH, Usowo/Ka
HalpsDKEHUE HYJIEBOU 0-12Uioug 0.2 | Unougy
MOCJIEI0BATEIIbHOCTH
Cua hasHOTO TOKA, | 0,051, <1<1,.2 |, +(0,2+0,031on1 -1)
CpelHee 3HaUeHUe
cuItbl (ha3HBIX TOKOB, lion/ks
CuJja TOKa HyJIEBOU 0-1.2 b 10,2 | luou
MOCJIEOBATEIBHOCTH
<P< +(05+0.06- -
AKTUBHAs MOIIHOCTb 0.05Puonig =P < 144Psouy *(0.5+0,06 [Pucns/P - 1) Pk
(ha3bl Harpy3KU 0-144P 05 | Puong nom.pf K2
0,05P < P < 1,44P,,, £ (054006 PP~ 1)
AKTHUBHAsA MOIIHOCTH
Tpex(a3Hoil CUCTEMBI 0-144P,., 10,5 | Puow Puon/ K2
<Q< +(05+0,1: -
PeakTuBHAs MOITHOCTH 005Quony= Q= LA44Qunsy (05401 Qung/Q-1)
(asel Harpy3KH 0-144Q 0,5 | Quowd Quomg/Kz
<Q< +(05+0.1- -
PeakTHBHAs MOLIHOCTH 0.05Qu, <Q=144Quc *(05+0.1Qu/ Q- 1)
TpexdazHoii CHCTEMBI 0-144Q 10,5 | Quou Quon/Kz
<S< +(05+0.06- -
I[TonHas MOIIHOCTb 0055009 = S< 184S 0ug (0540065 0u/S- 1)
(asbl HAarpys3Ku 0-144S 10,5 | Siowo Shom.g/K2
47113964.2.023P3
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[Tpogomxenne Taduuibl 6

IIpenen nomyckaemon Hopmu- | Ilena

[Tapametp JnanazoH u3MepeHus HOTpellIHOCTH PYIOIIEE | CITHHIIAT

3Haye- MJIAJLIETO

A 5, % Y, %
HHUE paspsiaa
0,055, <S<144 S, *(0,5+0,06:|Syo/ S - 1)
[TonHas MOIIHOCTH
Tpex(pasHol CHCTEMBI 0-1,44S 40,5 | Suou Sl Kz
Yacrora 10,02 | fion fuon/Ks
Koadpdpunment
MOITHOCTH
PFa, PFg, PFc, PF Or0mol +0,01 0,001
Koadpdunment
MOIIHOCTH 10 TIEPBOM
rapMOHHUKE
DPFa, DPFg, DPF¢, DPF| Ot Munyc 1m0l +0,01 0,001
[Ipumeuanus

1 Hopmupyromwmii koaddurment k; ycranasnusaercs B npeaenax or 2500 mo 5000 npu
KOH(UTYPHPOBaHUY IIPpeoOpa3oBaTes

2 Hopmupytomuii  kosddumuent Kk

KOH(UTYpHPOBaHUY IIPpeoOpa3oBaTes
3 Hopmupytoruii koaddunmeHT K yctanasnusaetces B npenenax ot 20000 no 50000 npu
KOH(UTYpHPOBaHUH IIpeoOpa3oBaTes

yctaHaBnuBaercs B mnpenenax ot 1000 mo 5000 mpum

1.2.11 Bpems yctaHoBieHHs pabo4ero pexunma rnocie BKiroueHus nmpeodpazosarens 10 Mus.
1.2.12 IIpeoGpazoBaTens 0OecreynBaeT 3asBICHHBIC XapaKTEPUCTUKH:
— TI0 UCTEUECHHUH BPEMEHH YCTaHOBJICHHS Pab0odero pexknMa He3aBHCUMO OT MPOJIOJDKUTEILHOCTH PabOTHI,
— TIpH 3HAYEHMSX MAPAMETPOB ITUTAHKS B COOTBETCTBHH C TaOIMIIEH 7;
— TMpH BO3JIEHCTBUU CHUHycOWTanbHOM BuOparmu vactotod oT 10 go 55 I'm ¢ ammmutynoit

cmentenus 0,15 mm.
Tabmauua 7

BI/II[ HCTOYHHUKA ITUTAaHUSA

Jonyckaemoe

OTKJIOHCHHC HAIIPAKCHHA, B

Homyckaemoe
OTKJIOHEHHE 4acTOThl, ['11

CeTb IIepEeMEHHOTO TOKA ot 187 no 242 50+2
«50 I'r 220 B»

CeTb IIEPEMEHHOTO TOKA ot 196 no 253 50+2
«50 I'r 230 B»

Cetb mocrosiuHorO (mepemennoro) toka U = | or 176 no 253 —
220B (~ or 176 no 253) (50 £ 2)
Cetp nocTostHHOTO Toka U =24 B or 19,2 no 27,6 -
Cetb nocrostuHoro Toka U =12 B or 9,6 1o 13,8 -

1.2.13 TIpeoOpazoBareny BBIICPKHBAIOT CIIETYIOIINE KPATKOBPEMEHHBIE IEPETPY3KH BXOAHBIM

CUT'HAJIOM.

- TIeperpy3Ky HarpsHKeHHUEM, PEBHIILAIONINM B IBa pa3a HOMUHAIILHOE 3HAYEHUE, B TeUEHHE 2 Y;
- JIB€ Meperpy3Ky TOKOM, MPEBBIIIAIONIIM B / pa3 HOMHUHAILHOE 3HAYEHUE, JIIUTEIBHOCTHIO O

15 ¢, c uaTepBanom 60 c;

- JIBE TIEPETPY3KH TOKOM, IpeBbimaromuM B 10 pa3 HOMHHAIBHOE 3HAYEHUE, UTUTEIHLHOCTHIO
1o 5 ¢, ¢ uaTepsaiom 10 c.
- TISITh MIEPErpy30K TOKOM, MpeBbimamuM B 20 pa3 HOMUHAIBHOE 3HAYEHHE, ITUTETFHOCTHIO
o 1 ¢, ¢ uarepsanom 300 c.
1.2.14 TIpeobpa3zoBarenb yAOBIETBOPSET TPEOOBAHUSIM IIOMEX0YCTOMYMBOCTH B COOTBETCTBUU C
I'OCT P 51522.1-2011 mo HOpMam sl 0O0OpyAOBaHHS, MPEIHA3HAUYCHHOTO JII NMPUMEHEHUS B

47113964.2.023P9
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MIPOMBIIIJICHHBIX 30HAX. TpeOOBaHUS IO OTPAHWYCHUIO DMHUCCHH JJICKTPOMArHHTHBIX ITOMEX II0
HOpMaMm aiis o6opyaoBanus kinacca A rpynmel 1 TOCT P 51318.11-2006.

1.2.15 U3onsmus 5SIeKTpUUECKUX IIeleil BbIACpKUBAaeT B TeueHHe 1 MuH JeiicTBHe
UCIIBITATEIbHOTO HANpPSDKEHHUS NPAKTHYECKH CHHYCOMIAIbHOW QopMmbl wactoToit (50 + 2) I,

YKa3aHHOTO B Ta0JMIIEC 7a.

Tabmumma 7a
DJeKTpUYecKue e , MOoAJIeKaIIue UCTIBITaHusIM | McnbiTaTenbHOE HANpsKEHUE
(cpennekBagpaTuyeckoe 3HaueHue), KB
B HOPMAJBHBIX| TIPH BEPXHEM 3HaYe-
YCIIOBHSIX HHHW OTHOCHUTEITLHOM
BIIQYKHOCTH
Bce anekTpuyeckue 1enu OTHOCUTENIBHO KopIryca 2,5 1,5
Mexay moclnenoBaTebHBIME W NApaUIeIbHBIMA
BXOJIHBIMU LIETISAMA 2,5 1,5
Mexay pa3ienbHBIMH MOCTeI0BaTEeIbHBIMU
BXOHBIMH I[EIISIMU 2,5 15
Mexay 1enblo IUTaHUS U OCTATbHBIMH HETISIMA JITS
npeoOpa3zoBareseit
- ¢ iByMms uHTepdeiicamu RS-485 2,5 1,5
- ¢ uaTepdeiicamu Ethernet u RS-485 1,5 0,9
Mexay BXOIHBIMH IETISIMU U UHTEpdEicaMul CBI3H
JUTs ipeoOpa3oBarenen
- ¢ 1Byms uHTepdericamu RS-485 2,5 1,5
- ¢ uaTepdeiicamu Ethernet u RS-485 1,5 0,9
Mexay u30JupOBaHHBIMU HHTEpQEHcaMu CBSI3U 0,5 0,3

1.2.16 DnexTpuyeckoe CONPOTUBICHNE U30JSILUH 1IeneH, yka3aHHbIX B 1.2.15, He MeHee:

- 40 MOM B HOPMAaJIbHBIX yCIIOBHSIX;

- 10 MOwM npu TOBBHIICHHOW pabouyelt Temmeparype M OTHOCHUTEIHHOM BIIAXKHOCTH

BO31yxa He Oonee 80%);

- 2 MOwm mipu Temmieparype 35 °C 1 OTHOCUTEIIHLHOH BIIAYKHOCTH Bo3ayxa 95%.

1.2.17 MomHoCTh, OoTpedsiemast mpeoOpa3oBaresnieM, He OoJee:

- OT OCIIMU ITMTaHUA

- TP IUTAHUH OT ceTH nepeMenHoro Toka «50 I'm 220 B» ...

- IpY MUTAHUU OT ceTH nepemeHHoro Toka «50 ['n 230 B» ......

....2,8 B-A;
2,8 BA;

- IPY MUTaHUH OT CETH MOCTOSIHHOTO (1epeMeHHoro) Toka «220 B»....8 B-A;

- IPY TTUTAHUU OT CETH MOCTOSTHHOTO TOKa « 24 B» ........ccccveeenvn.. .3 BT
- IPY MUTAHUU OT CETH MOCTOSHHOTO ToKa « 12 B» ..........................3 BT,
- OT LIENTHM BXOJHOI'O CHT'HAJIA ST KaXKIOH MMOCIEI0BATENLHOM LEMH ................. 0,2 B-A;
- OT IIETIA BXOJTHOTO CHTHAJIA JTS KKJIOW MapalIeIbHOM Iern
IUI Uy S 100 B et 0,2 B-A;
D100 QL0 I <0 1 2 T 0,6 B-A.
1.2.18 I'aGaputHbIe pa3Mepsl, MM
~CTAH/APTHOE MCTIOTHEHHUE ... uvvn e anetenaeeiieesiieesineneseenes enes 120x80x120
(018 (01) 15 (535 14 (SRS ©5 > T 120x80x77
1.2.19 Macca =e Ooinee 0,9 kr.
47113964.2.023PD
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1.3 Koncrpykuus

1.3.1 OGmwmit B mpeoOpazoBaTes NPUBEACH B MPUIOKCHUH A.

1.3.2 OCHOBHBIMH 3JIEMEHTaMH KOHCTPYKIIMH MTPeoOpa3oBaTes sBISIFOTCS:

- 1uiata uHTepdeiica,

- IUIaTa U3MEpPUTEI,

- KOpITyC;

- KpBIIIKa.

[Inara uHTepdeiica u miuaTa W3MEPUTENS BBIMOTHEHBI M3 CTEKIOTEKCTOJIUTA C HUCIOIb30BAHUEM
TEXHOJIOTHH ITOBEPXHOCTHOTO MOHTaXa.

Koprtyc u KpbIllika H3roTOBJICHBI M3 TIACTMACCHI.

DNEeKTPUUYECKU U MEXaHUYECKH TUIaTa uHTepdeiica U miaTta u3MEepUTeNs COSAUHIIOTCS MEXIy CO00i
KOJIOJIKaMHU.

Kopmyc wmeer HampaBisiome JUisl TUIATBl  M3MEPUTENS, OOSCICUYMBAIOIINE MEXaHUICCKYIO
MPOYHOCTH KOHCTPYKIIUY TP SKCILTyaTallid U TPAHCTIOPTHPOBAHUH.

[Tnata uaTepdelica KpenuTcs K BHEITHUM COCTUHHUTENSIM peoOpa30BaTelis, KOTOPhIE YCTAaHOBJICHBI
Ha Kpbike. Kppllika KpenmuTes K KOPIyCy € IMOMOIIBIO YEThIPEX CAMOHAPE3HBIX BUHTOB.

Ha xppIliike UMEIOTCSI OTBEPCTHS IS TIOJKITIOYCHHSI K pa3beMaM HHTep(EcoB CBA3H.

KoHcTpykums 3amHell CTEHKM Kopiyca OOecreunmBaeT yCTaHOBKY (HUKcaTopa s MOHTa)xa Ha
00BeKTE.

1.4 YerpoiicTBo n padora

1.4.1 TIpeoOpa3oBaTesib OTHOCUTCS K YCTpoiicTBaM ¢ Lu(ppoBoii 00pabOTKOI CUTHATIOB.

[IpeoOpa3oBarenb BKIOYAET B ¢€0s1 CIIEAYIOIINE OCHOBHBIE Y3JIbI:

— U3MEPUTEIbHBINA TPAKT;

— uHTepdeiic;

— UCTOYHHK MUTAHUA.

1.4.2 B wu3MepuUTeNnbHOM TpakTe NpeoOpa3oBaTeNisi MOXKHO BBIICIHTH TPH (YHKIIMOHAIBHO
UJCHTUYHBIX KaHalla, B KaXI0M M3 KOTOPbIX IPOU3BOIUTCS 00pabOTKa CUTHAJIOB, OTHOCSIINXCS K OJJHOM
u3 a3 Tpex(a3Hoi CUCTEMBI, U BEIYUCIUTENb.

1.4.3 Kaxnaplii M3MEpUTENbHBIN KaHal JOMOJHUTEIHHO MOXKET OBITh pa3ielieH Ha TPaKT
HampsDKeHUs M TpakT Toka. Kaxapli M3 3THX TPAaKTOB COJEPKUT BXOAHYIO aHAJIOTOBYIO YacTh,
COCTOSAIIYIO M3 BXOJHOTO MU3MEPUTEIBHOIO Kackaja U aHTUAIAaCUHIOBOTrO (hpuiabTpa, aHaaoro-udpoBoi
npeoOpa3oBarenb U HU(POBYIO YACTh, PEATU30BAHHYIO HA MUKPOKOHTPOJLIEPE.

Kackanpl HanpspkeHUs! MPECTaBIAIOT cO00M MacmTabupyIONe yCUIUTEIN Ha OIepaliMOHHBIX
YCWINTENSIX U UMEIOT HEMOCPEICTBEHHYIO TaJbBaHUYECKYIO CBSI3b C MapalieIbHbIMU U3MEPUTEIbHBIMU
LETSIMH.

Kackagpl TOKa BBINOJHEHBl 10 KOMIICEHCALIMOHHBIM CXeMaM Ha TpaHcpopmaropax H
00eCTeynBaroT ralbBAaHUYECKYI0 Pa3BA3Ky CXEMbI OT U3MEPHUTEIbHBIX TOKOBBIX LIETICH.

1.4.4 Bxonnble Kackaibl MPeoOpa3yrOT CHUTHAIbl HAOpPsOKEHUS W TOKa B IPONOPLUOHAIIBHBIE
BBIXOJHBIE CUTHAJIbI, KOTOPBIE MOAAIOTCS HA BXObI ecTuKaHaiabHOoro AL

B ANIl mnpou3BoauTCs OJHOBPEMEHHAas MAMCKpETH3allMs IIeCTH BXOJHBIX CHUTHAJIOB U
npeoOpa3oBaHue B JABOMYHBIC KOIBI JAaHHBIX, COOTBETCTBYIOIIMX MIHOBEHHBIM 3HAUYEHHUSM BXOJHBIX
curHaiioB. [lampHeimas nwmdpoBas o0paboTka BemeTcs C MpUMEHeHHeM BcTpoeHHoro [10
MHUKPOKOHTPOJUIEPOB.

1.4.5 ®opmysl, Texalire B OCHOBE pacuéTa mapamMeTpoB, MpUBeAeHBI B Tabmuax 8, 9.

47113964.2.023P9
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Ta6mmia 8 - opmyIiel 11 pacyeTa mapaMeTpoB YETHIPEXIPOBOAHON 1IETIH

0O0603Ha-

HaumenoBanue nmapamerpa dopmyna
P P YeHHe pMY
JelicTBy1olee 3Ha4CHHE Uags ! ) 1 Nt
mexaydasnoro nanpsokenus | Ugc Upe = _Z(uAi ~Ug ), Uge = /= > (Ug —Ug;)
UCA N i=0 N i=0
1 N-1 )
UCA = NZ(UO - uAi)
i=0
Cpennee 3HaueHHe 1
MeX Ty pa3HbIX HAIPSIKEHUN Uep UCP_TS(UABJFUBCJFUCA)
elCTBYIOIIIEE 3HAUCHUE U N-1
pasnore wr S IV
(hazHOTO HATIPSIKCHUS Us @ TN &l
UC i=0
Cpennee 3HaueHue GpaszHbIX
HaIpsHKEHUN Up.cp Uscp (UA +Us +UC)
JelicTBy1olliee 3Ha4YCHHE 1 [1 N
HANPSUKEHUs HyJIEBOU Uy = 3 NZ(UN +Ug; +Ug)
[I0CJIEA0BATENLHOCTH Uo =0
JlelicTBy10ILIEeE 3HAYCHUE A 182,
cuiIbl (Da3HOTO TOKA Ig Iy = Nzlcbi
IC i=0
CpenHee 3HAYEHUE CUITBI | (I Lol )
(ha3HBIX TOKOB lep o uatlstle
[elicTBy1oliee 3Ha4CHHE 1 [1 N2 ] )
CHJIBI TOKA HYJIEBOM | I = 3N (i +igi +ici)
MOCTIEI0BATEIbHOCTH 0 =0
AKTHBHAsI MOIITHOCTH (ha3bl Pa P 1
Harpy3Ku PB [ N - Ugi *loi
i=
Pc
AKTHUBHas MOITHOCTb
Tpex(a3HON CUCTEMBI P P=P,+P, +P,
[TonmHast MOIIHOCTH (a3bl
Harpy3kKu Sa;Se; Sd So =Uy - g
[Tonnas MomHOCTH > > > T —
Tpex(asHoii CHCTEMBI S S=\/UA+UB+Uc'\/|A+|B+|c
PeaktuBHAst MOIIIHOCTH (pa3bl Qa 1 Nt
Harpy3Ku QB Q(I) NZO:UJ_(IM loi
i=
Qc
PeakTuBHAst MOIIIHOCTH
Q Q = QA + QB + Qc

Tpex(ha3HOl CHCTEMBbI
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15



[Tponomxkenue Tabauib 8

0O603Ha-
HaumenoBanue nmapametpa qere dopmyna

PeakTuBHAst MOIIIHOCTH (pa3bl Qra

Harpy3KH 82 Qe =+/S2—PZ, Qg =+S2-P2, Q. =+SZ-P?

IIpumeuanus
1 B dpopmynax npuMeHEHbI 0003HAUYCHUS
Uy, Ugi, Ug; - BBIOOPKM MIHOBEHHBIX 3HAUE€HUH (Da3HBIX HaNpsKEHUH;

I, Igs Ic; - BBIOOPKM MTHOBEHHBIX 3HAYCHUI (Da3HBIX TOKOB;

Ug;s I - BBIOOPKH MTHOBEHHBIX 3HAYCHHH COOTBETCTBYIOINX (ha3Hbix HanpspkeHuid Ua ,Ug ,Uc 1

(ha3HbIX TOKOB la,lB,lc;
U, o; - BRBIOOPKM MTHOBEHHBIX 3Ha4eHHH (Da3HbIX HANPSDKEHUH, CIBUHYTHIE IO (pase Ha 90°;
N - Kon4ecTBO BHIOOPOK 32 BpeMst MIHTETPHPOBAHMS.

2 B ¢opmynax s pacuera (a3HBIX MapaMeTpoB BMECTO 00O3HaueHHsI HHIEKCa (a3bl apc
MIPUMEHSETCSI 000OIEHHBIN HHACKC K.

Tabnuua 9 - @opmybl A1 pacyeTa NapaMeTpoB TPEXITPOBOIHON LENH

HaunmenoBanue napamerpa O603Ha- ®opmyna
YeHHE

JlelicTByto11Ie€ 3HAUYCHUE Uag

Mex 1y (}Ha3HOro HANPSKEHUS Ugc
Uca

Cpenunee 3HaueHue

Mexay(}a3HbIX HaNPsKEHUN Uep
JlelicTBytolee 3HauYCHNE Ia
CHJIBI (ha3HOTO TOKa Is
Ic
CpenHee 3HAYEHUE CUJITBI
(ha3HBIX TOKOB lep
AXKTHUBHAs MOIIIHOCTD P 1N 1[( ) ( ) . ]
Tpex(da3HoW CHCTEMBI P TN A - Uni Ui ) 1ai + Ui —Ugi ) e
i=
PeakTuBHAsA MOILIHOCTH 1 N . .
% Q Q = [(UJ_A' _uJ_B')' i +(UJ_C' —U g ) 'c‘]
Tpexga3zHOU CHCTEMBbI N & i i/ A i i/ ci
i=
ITomHas MomHOCTE
. S S=./P?+Q?
Tpex(ha3HOol CUCTEMBbI

[Tpumeuanue - B popmynax npumMeHeHbl 0003HAUYCHUS
Up» Ugis Ug; - BBIOOPKM MIHOBEHHBIX 3HAUCHUI HANPSHKEHUI COOTBETCTBYIONIMX (a3,

Iy Igi» I; - BBIOOPKM MIHOBCHHBIX 3HAUCHHUH (pa3HBIX TOKOB,

U i Ugs U o - BBIOOPKM MTHOBEHHBIX 3Ha4E€HHI HaNpsuKEHUH, capuHyThle no (ase Ha 90°;

N - KOJTMYEeCTBO BEIOOPOK 32 BPEMsI IHTETPHPOBAHHUS

47113964.2.023P9
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1.4.6 Untepdeiic mpeaHazHaueH s 0OpabOTKHM 3alpoOCOB KOHTPOJUIEpAa BEPXHETO YPOBHS Ha
YTEHUE JTAHHBIX, COJCPKAIINX U3MEPEHHBIE MPEOOPa30BaTEIIEM ITapaMeTpPhI.

1.4.7 VcTtounuk nutaHus npeoOpa3oBaress, B 3aBUCIMOCTH OT UCIIOJIHEHUS, PEaIM30BaH:

- Ha CETeBOM TpaHC(HOpPMATOpE, BHIIPSIMUTEISAX U HHTEIPAITBHBIX JIMHEHHBIX CTa0MIN3aTOpax
HaTpsHKCHNS,

-Ha AC-DC mnpeobpasoBarere;

-Ha DC-DC mnpeoGpa3oBarerne.

1.5 MapkupoBka u JioMOUpOBaHHe

1.5.1 Ha kpermike npeoOpa3oBartesnsi HAaHECEHBI!
— HAaMMEHOBAHHE U YCIOBHOE 0003HAYCHHE TPEe0Opa30BaTENS,
— TOBapHBIN 3HAK MPEANPUATUSI-U3TOTOBUTEIIS;
— 0003HaYCHHE BU/]a HICTOYHHUKA MMUTAHUS: CUMBOJI KIIEPEMEHHBIN TOK», KIIOCTOSTHHO-TIEPEMEHHBII
TOK» WUJTU «ITOCTOSTHHBIA TOK;
— HOMHWHAJIPHOE 3HAYCHHME YaCTOTHI MTUTAIOIICH CETH JIJIS TIEPEMEHHOTO TOKA,;
— HOMHUHAJIbHOE 3HAYCHHE HAIPSHKEHUS UCTOYHUKA MTUTAHUS,
— MaKCHUMalbHasi MOITHOCTh MOTPEOJIEHHS OT CETH MTUTaHUS B BOJIbT-aMIIepax WM BaTTax;
— HOMUHAJIbHBIC 3HAYCHUS 1 0003HAYCHUS SIUHUI] U3MEPECHHSI BXOHBIX CUTHAJIOB,
— paboyast 007aCTh 3HAYCHU YACTOTHI BXOJTHOT'O CUTHAJIA,
— KaTeropusi u3sMepeHui;
— HOMepa 1 Ha3HauYeHUE BHEIIHUX COSAUHHUTENCH;

— CHMBOJI ;

— CUMBOII «3~»]

— 3aBOJICKOI HOMEp U 4epe3 neuc 1Be MOCIeTHIE IU(PHI roJja U3TOTOBJICHUS,

— ganmuch «Crenano B Poccuny;

— U300paxkeHHe eIMHOI0 3HaKa O0pallleHus IPOLYKIHH Ha PhIHKE FOCYIapCTB — YWICHOB
TamorxeHHOTO COI03a (MIPY HATHMYHMK 3aPETUCTPUPOBAHHON JEKJIApAIli O COOTBETCTBHUH).

1.5.2 IlnomOupoBanue npeoOpazoBaTesnsi Mpou3BoAUTCs MacThkor Outymuoi Nel 'OCT18680-73

B OJTHOM M3 YETHIPEX MECT KPETICHUS KPBIIIKH K KOPITYCY.

1.6 YnakoBka

1.6.1 IlpeobpazoBaTelnb MOCTABISACTCS B TPAHCIIOPTHOM Tape.

1.6.2 B TpaHCHIOPTHYIO Tapy BKJIa/IbIBACTCS YIIAKOBOYHBIH JIUCT.

1.6.3 IlpeoOpa3oBaTenb ymakoBaH B HHIMBHIyaJbHYIO YIAaKOBKY C KOHCEpBAalMEH MO BapUaHTy
B3-10 I'OCT 9.014-78.

BHYTph ymakoBKH BIIOKEH MAaCHOPT M JUCK C MPOTPAaMMHBIM OOECIEYEHHEM U PYKOBOACTBOM IIO
JKCIUTyaTalllu.

47113964.2.023P9
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2 UcnoJib30BaHue MO HAZHAYCHU IO

2.1 JkcenayaTaluOHHbIE OTPAHNYEeHHUS

2.1.1 TIpeobOpazoBarens He MpeHA3HAYCH I PA0OTHI B YCIIOBHUSIX B3PBIBOOIIACHOW 1 arpeCCUBHOM CPEIIbL.
2.1.2 Tlpu pabote mpeoOpa3oBaTeslb HE JOJDKCH ITOJBEPraThCS BO3JCHCTBHIO NPSIMOIO HarpeBa

UCTOYHUKAaMU TeIUIa 710 Temreparypsl 6osee 55 °C.

2.1.3 B mowmemeHuy, T/Ie HCIONB3yeTcs Mpeodpa3oBaTeNb, HE JOKHO OBITh PE3KUX KOJCOAHMIA
TEeMIIepaTyphl, BOJM3M MeCTa YCTAaHOBKM IMpPeoOpa3oBaTeNsl HE JIOJDKHO OBITh HWCTOYHHKOB CHIIBHBIX

QJICKTPOMArHUTHBIX MOJICH.

2.2 IlpoBepka KOMIJIEKTHOCTH

2.2.1 Tlocne momyueHusi mnpeoOpazoBarens CO CKiIaga yOCAWThCS B IEIOCTHOCTH YIMAKOBKH.
PacnakoBars. BeIHYyTH mHpeoOpa3oBarenb, MPOU3BECTH BHENIHUW OCMOTpP, YOCOUTHCS B OTCYTCTBUHU

BHUIUMBIX MEXaHUYECKUX MOBPEIKICHUI U HATHYNU KOMIUIEKTHOCTH coriiacHo tadnure 10.

Tab6muma 10
HaunmenoBanue O6o3HaueHue Kox.
[TpeoOpaszoBarenn 1
I[peoOpazoBaresb n3MepHUTebHbI MHOTO(YHKIMOHATHHBI AET. 47113964.2.02311C
ITacmopT 1
I[TpeobpazoBarens u3MepuTenbHbIN MHOropyHKIMoHaNbHbI AET. | 47113964.2.023P2
PyKOBOJICTBO 110 SKCILTYaTal|K 1*
dukcarop 1**
Pozerka 15EDGK-3,81-04P 1
Haxetika 3amurHast 5
Juck ¢ mporpaMMHbIM 00ecIeYeHUEM 1
YnakoBka HHAMBUAYaTIbHAs 1

* Ha nqucke ¢ mporpaMMHBIM o0ecTiedeHueM
** YcTaHOBJICH Ha KOPITyce MpeodpazoBaTess

2.2.2 Tlpoeputh umHGOpPMAINIO, TPUBEACHHYIO Ha IIMJIbIUKE MPeoOpa3oBaTelis, HA COOTBETCTBUE

TpeOyeMbIM IapaMeTpam.
2.3 MeTtoanka u3mepeHuit

2.3.1 [loaroroBka K BBIIOJIHEHUIO U3MEPEHUI

2.3.1.1 VYcranoBky mpeoOpa3zoBaTellsi Ha MecTe OKciutyaTanud (0ObEKTe) OCYIIECTBIATh B
COOTBETCTBUH C MPOEKTHOHM IOKYMEHTAIMCH Ha W3MEPUTEIbHYIO CHUCTEMY (M3MEpUTEIbHBIA KaHam), B

cocTaBe KOTOpOH OyAeT MCI0JIb30BaThCs TPeodpa3oBaTeb.

2.3.1.2 Bce paboThl O MOHTaXY M JKCIUTyaTallHd MPOU3BOJIUTH C COOIIOJEHUEM JICHCTBYIONTUX

IpaBuJI, 00ECIIeUrBAIOIIKX 0e30MacHOe 00CTYKUBAaHUE U SKCIUTyaTalHIO 3JIEKTPOYCTaHOBOK.

E BHUMAHMUE! B MOHTAX 3JIEKTPOITPOBOJIKU 3/1AHMA IOJDKEH BbITh BHECEH
ABTOMATHYECKHU BBIKJIFOUATEJIh NJIM BBIKJIFOUYATEJIL, PASMEIIEHHBIN B

HEITOCPEJICTBEHHO! BJIM30CTH OT ITPEOBPA30BATEJIS. BRIKJIFOUATEJID JOJIKEH

BbITh MAPKHMPOBAH KAK OTKJIFOUAIOIIEE YCTPOMCTBO JIJ11 [IPEOEPA30OBATEJISI.

BO BHEIIIHE! LIEITY PEKOMEHJIYETCSI YCTAHOBUTH IJTABKHI [TPEJJOXPAHUTEJIb HA

TOK 1 A.
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2.3.1.3 [Ipeobpa3oBarenu py BBHITYCKE U3 MPOU3BOICTBA UMEIOT TapaMeTpsl KOH(UTypanuy,

NpuBeIeHHbIE B Ta0ymie 11.

Tabmuma 11
HaumenoBanue 3HaveHHe
[Taposib 111 3anMcu KOHPUTYpaIuu 12345
Untepdeiic RS-485 (RS-485(1); RS-485(2)):
- CKOpOCTh OOMEHA TaHHBIMH, OUT/C 9600
- KOJIMYECTBO CTOTIOBBIX OMTOB 2
- YETHOCTh HET
- aJipec yCTpoiicTBa 1
- IPOTOKOJI 0OMeHa MODBUS ASCII

Wnrepdeiic Ethernet:
- MPOTOKOJI 0OMEHa

MODBUS TCP/IP

- aJipec yCTpOoHCTBa 1
- IP anpec 192.168.127.82
- Macka 255.255.255.0
- [1mro3 192.168.127.1
- TCP nmoprt 80
Pexxum n3mepenus (3 wiau 4-npoBOHAS CETh) 4-nipoBOJIHAs CETh
ITopt 110001 AOCTYMHBII
Pa3mep siueiiku namsaTu, 6anT 2
H3mepsieMble apaMeTpsl
Anpeca perucTpos ITo ymonuanuto
Pasmep kaxxgoro peructpa, 6aiT 2

Hopmupyrommit  k03pPUIIUEHT 10  KaxIOMy
U3MEpSIEMOMY TIapaMeTpy

k1l 5000

k2 5000

k3 50000
ID rpynmet 1

2.3.1.4 Tlepen pa3MenieHHEeM IpeoOpa3oBareis Ha 00BEKTe HEOOXOIUMO 3a1aTh TPEOYyEeMYIO
KOH(HUTYpaIHio Mpeodpa3oBaTess ¢ MOMOINbI0 mporpaMMbl «SetComplex 4».

J1J1s1 3TO¥ LIeM UCTIONB3YETCsl KOMITBIOTED, OTBEYAOIIHIA CIICIYFOIUM TPEOOBAHUSM:

- onieparimonHas cucrema Windows XP/Vista/7/8;

- mporieccop — ¢ TaktoBoit yactotoit 300 MI'1y u BhImIE;

- O3V — ue Mmenee 128 M0O;

- Bugeoamantep — SVGA (1024x768);

- Hannuue uHTepdeiica USB;

- nHammaue CD-ROM.

[lepen mnopkmroueHWEeM TMpeoOpazoBaTeNsi K KOMIBIOTEPY CHSATH 3allUTHYIO HAKICHKY
unrepdeiica RS-485(2) (RS-485), yctaHOBIEHHYIO Ha KPBIIIKE TPeoOpa3oBaTesis.

3anuch KOH(QUIypaluu paspeniaeTcss TOJBKO IpH MPaBUIBHO BBeAeHHOM mapoie. Ilpu
BBIITYCKE M3 MMPOU3BOICTBA B KQUECTBE MapOJIs UCHOJB3yeTcs: KoMOuHanms «12345».

Omnwucanue paboTsl ¢ mporpammoit «SetComplex 4» npuBeacHo B npriiokeHuu b.

Ecmu He mpenmonaraercs mcnosb3oBanue uHTEepdeiica RS-485(2) (RS-485), mo oxoHyaHHH
KOH(QUTYPUPOBAHUS HEOOXOAMMO YCTAHOBUTH 3AIIMTHYIO HAKJIEHKY HA KPBIIIKY TPpeoOpa3oBaTesl.

2.3.1.5 Jlna pa®oThl Ha BHEIIHWE yCTpoMcCTBa MHauKanuu 1o uHTepdeiicy RS-485(2) (RS-485)
JOJKeH OBbITh BbIOpaH MpoTokoi nepenaun «ExtDev». YcranoBka mapameTpoB i pabOThl ¢ BHEIIHUMU
yCTPOWCTBAMH WHAMKAIIMU OMTUCAaHA B TIPUIOKEHUH b.

[Tpumeuanue - [IpeoOpazoBarens MO3BOJIAET IMEPEAaBaTh PE3yIbTAThl W3MEPEHHUS HA BHEITHHE
yCTPOWCTBA MHAMKAIINH, TIOCTABIISIEMBIE 110 OT/ACIBHOMY 3aKa3y:
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- ycrpoiictBo mHamkanmuu AED, BBIMONHEHHOE Ha CEMHCETMEHTHBIX WHAMKATOpPaX, KOTOPOE
NO3BOJSIET HMHAWIMPOBATH TPU BBHIOPAaHHBIX MapamMeTpa M YCTaBKUH (BO3MOXKHO IPUCOCIUHCHHE
10 30 ycTpOCTB K 0IHOMY IIPe0Opa30oBaTeio);

- ycrporictBo uHaukammu AEGD, BeimonHeHHoe Ha TpadUyecKoM HWHAMKATOPE, Ha TUCILICE
KOTOPOTO, CMEHSISI IPYT ApyTa, HHAUIHUPYIOTCS MATh KapOB 110 BOCEMb BHIOPAHHBIX MTAPaMETPOB.

JlanHbIE Ha  BHEIIHUX yCTPOWCTBaX WHAWKAIMM  BBIBOMATCS B  BHUJAE JCCATUYHOTO
YeTBIPEXPa3pAJHOTO YHCIIa, COOTBETCTBYIOIIETO H3MEPSEMON BEIMYMHE, BBIPAKEHHOH B EIMHUIIAX
U3MEpEeHUusT ¢ yderoM KoO3((UIMEHTOB TpaHCPOPMALMU BHEIIHUX TpaHC(HOpMAaTOPOB TOKa U
HaNpsDKCHUsS, YCTAHOBIICHHBIX B TOYKE IMPHUCOECIUHEHMs TpeoOpaszoBarens. JlaHHbIE OOHOBISIOTCS C
yactoroit 3 I'1L.

2.3.1.6 Pa3merky Mecta KpeluleHHs TpeoOpasoBatenss Ha oObekte (B 1mkady, MIuTe,
pacrpeaeauTeIbHOM YCTPOUCTBE) MPOU3BOIUTE B COOTBETCTBHHU C MPUIIOKEHHEM [ .

2.3.1.7 Kpemnenune mpeoOpa3oBateisi HA MOHMAMNCHYI0 PelKy TPOU3BOIWTH B COOTBETCTBHH C
pucynkom I.1.

YcTaHoBUTH (PUKCATOP Ha KOPITyC MpeodpazoBaTess, MPU 3TOM 3alleska (pukcaTopa J0KHA YETKO
3apuKcHpoOBaTHCS 3a BBICTYN Kopryca. 3auKCHpOBaTh BHICTYINHI KOPITyca Ha Kpal PEHKH W IUIaBHBIM
JIBI)KEHUEM Ha)XKaTh Ha KOPITYC JIO €ro TOJHOM (pruKcanuu.

Kperienne mpeoOpazoBarenss Ha MOHTaXHYIO PEHKy JOIyCKaeTcs B JABYX MOJOXKEHHSX. IPH
KpeIJICHUH PEHKH Ha TOPU30OHTAIBHYIO IMJIOCKOCTh U BEPTUKAIBHYIO.

[Tpu kperieHnH peiKu Ha BEPTHKAIBHYIO IIOCKOCTh MEPEKOC €€ OT TOPH30HTAIHLHOTO MOJIOKCHHUS
HE J0JDKeH ObITh 0osee 15°.

2.3.1.8 Kperutenue npeoOpa3zoBatens Ha RaHeb TIPOU3BOANTH B COOTBETCTBHHU C pUCYHKOM [.2.

Jns ycTaHoBKHM mpeoOpa3oBarensi HeOOXOANMO JEMOHTHPOBATh (DUKCATOP C KOPIyca, MCIIONB3Ys
JUISL 3TOTO CIICIHATIbHYIO BEIEMKY Ha KOPITyCe.

Kpennenne ¢ukcaropa Ha mNaHenb CJlEAyeT MPOU3BOAUTH JBYMS KpPENEKHBIMH H3ACIHIMU C
muamerpoM 4 M. KpenexHsle wuzgenuss He JODKHBI BBICTYNAaTh 3a IUIOCKOCTh  YCTaHOBKHU
npeoOpasoBareis Ha puxcaTop.

[Tpu ycranoBke mpeoOpa3oBaTens Ha (hUKcaTop HEOOXOIUMO MPETYCMOTPETh HA 0OBEKTE MECTO He
MmeHee 15 MM o1 mepBoHavyaNbHYI0 (hUKcaluio mpeoopa3oBaTes.

2.3.1.9 IlpucoennHUTh MOHT@XHBIC TPOBOAA K BHEUIHMM COEAMHUTENSIM IpeoOpa3zoBareis B
COOTBETCTBHUH C BBIOPAHHOW CXEMOH MoaKIIoueHNs. PekoMeHyeMble CXeMBbl ITOAKIIOUEHHS IPUBE/ICHBI B
npuioxeHuu /1.

[Tonkmrouenue mnpeoOpazoBaTens K I1enu uHTepdeiica RS-485 TenemexaHndyeckoro KomIuiekca
ClielyeT TPOW3BOJUTH BHUTOM TMapoil TMPOBOJAOB B DJKpaHE C BOJHOBBIM CONPOTUBJICHUEM
120 Om B cooTBeTcTBHH ¢ pricyHkoM /[.8. Ceuenue npoBona He meHee 0,2 MM,

[MoxkaroueHue mpeoOpasoBarens K Lenu uHTepdeiica Ethernet tenemexanmdeckoro komriekca
CJICZyeT MPOU3BOIUTH KabeneM kateropuu 5 ¢ mactukoBbiMu Buiikamu 8P8C (RJ-45) B cooTBeTCTBUU C
pucynkom /1.10.

2.3.1.10 TIIpoBepHTh COOTBETCTBHE BBIXOJHBIX IAPAMETPOB HWCTOYHWKA CHUTHAjJa BXOJHBIM
napameTpaM Ipeodpa3oBaTess U KaueCTBO MOHTaXa.

2.3.2 BolnonHeHne u3MepeHHi

2.3.2.1 Ilonate HanpspDKEHUE MMUTAHUS U BXOAHBIC CUTHAJIBI HA TPeoOpa30BaTelb.

2.3.2.2 Ilpeobpa3oBareib OTHOCUTCS K OCTOSIHHO MOKIIOUEHHOMY 00OpYI0OBAaHHUIO, MTOCIE MOJIa4U
BXOJTHOT'O CHTHAJIa BBITIOJHSET NPEANUCAHHYIO (DYHKIHIO B COCTaBE H3MEPUTEIHHOTO KaHaa.

2.3.2.3 Pe3ynbrar HW3MEpEeHHs BBIJIACTCS B BHUJAC KOJMPOBAHHOIO CHTHAJIAa B COOTBETCTBHUU C
YCTaHOBIIEHHOW KOH(pUTYpaIueil.

[Ipenensl nomyckaeMoil OCHOBHOM MOTPEIIHOCTH B HOPMAJbHBIX YCJIOBUSIX W IE€HA €JUHMIIBI
MUITAJIIIIETO pa3psaa Mo u3MepsieMOMy IapaMeTpy B COOTBETCTBUH ¢ Tabmuiei 6. [Ipexenst qomyckaemoit
MOTPENTHOCTH NIPY HAJTMYHUY TAPMOHUK B cooTBeTCTBHH € 1.2.9.
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2.3.2.4 Ecnu ycioBus SKCIUTyaTalldd HE COOTBETCTBYIOT NPHUBEICHHBIM B TaOimie 1, mpemens
(TOJTOKUTENBHBIA ¥ OTPHUIIATENIBHBIN) MOIPEITHOCTH B PEAbHBIX YCIOBHSX OMPEICIIAIOTCS KaKk cymMma
MPEJICIIOB OCHOBHOHM TOTPEIIHOCTH W TPEICIIOB JIOMYCKAEMbIX JIOTIOJIHUTEILHBIX TOTPEIIHOCTEH B
coorBeTcTBHU € 1.2.8.

2.4 JlelicTBHUSI B IKCTPEMATbHBIX YCIOBHAX

24.1 B crnydyae BO3HUKHOBEHHUS aBapUUHBIX YCIOBHM U peXUMOB pabOThl mpeoOpa3oBaTelb
HE00X0AMMO HEMEIJICHHO OTKIIOUUTh.
f B xadecTBe cpencTBa OTKIIOYECHHUS JTOJDKEH OBITh HCIIOJB30BaH BBHIKIIIOYATEh WIIH
aBTOMAaTHUYECKUH BBIKIIOYATEIb.

3 MeToanka noBepKu

Hacrosmmuit pasnmen ycraHaBauBaeT METOAbI M CPEACTBA Ul IIPOBEICHUsS IIEPBUYHOU U
NEepUOANYECKO MOBEpKH IpeoOpas3oBaTenel, HCHONb3yeMbIX B cdepax ToCyJapCTBEHHOTO
peryJimpoBaHus 00eCIeYeHUs €IMHCTBA U3MEPEHUI.

Me:XnoBepOYHBIi HHTEpBAI — 7 JIET.

3.1 Onepanuu u cpecTBa NOBEPKH

3.1.1 Ilpu mnpoBeneHWH TOBEPKH BBIOIHSIIOT ONEPAlMd W TPHUMEHSIOT CPEICTBa TOBEPKH,
yKa3aHHbIC B Tabmuie 12.

3.1.2 Jlomyckaercsi TpPHMEHEHHE CpPEICTB TIOBEPKH, HE TPUBEIACHHBIX B IICPEYHE, HO
00ecCreYnBarOIMX KOHTPOJIb METPOJIOTHYECKHX XapaKTEPUCTUK TIOBEPSIeMOro Mpeodpa3oBarens ¢
TpeOyeMOl TOUHOCTHIO.

3.1.3 CpenctBa MOBEPKH TOHKHBI OBITH IOBEPEHBI B YCTAHOBIICHHOM TTOPSI/IKE.

3.1.4 Tlpu nojay4YeHHH OTPULIATEIBHBIX PE3YJIbTATOB MpPU TPOBEICHHUH TOW WM WHOW OMEpaIlUH
MOBEpPKA MPEKPAIIACTCS.

3.2 TpedoBaHus 6e30MaCHOCTH

3.2.1 Insa mpemynpexIeHUs] MOPaKEHUS SJIEKTPHUYECKUM TOKOM TIPH TMPOBEIACHUU IPOBEPOK
TOJDKHBI BBINONHATHCA «lIpaBuiia TEXHWYECKOW SKCIUTyaTallly JIEKTPOYCTAaHOBOK IOTpeOUTENeH,
«MexoTpacieBble TpaBWia MO oxpaHe Tpynaa (mpaBuia O€30MACHOCTH) TPH IKCIUTyaTAI[HH
JIEKTPOYCTAaHOBOK», a Takxke TpeOoBanusa, npuBereHHoie B ['OCT 12.3.019-80, mopmartuBHO-
TEXHUYECKON M AKCIUTyaTallMOHHOW JOKYMEHTAIlMH Ha TPUMEHseMoe 000pya0oBaHKe U B paszene 4
Hactosniero PO.

3.2.2 CpezacTBa OBEPKH, KOTOPBIE MOAJIEKAT 3a3€MIICHUIO, TOJDKHBI OBITh HAJIEKHO 3a3€MJICHBI.

3.3 Yc/10BHs NOBEPKH M NMOATOTOBKA K Hell

3.3.1 IIpu mpoBeieHNU TOBEPKH COOIIOIAI0T HOPMaJIbHbBIE YCIOBUS, yKa3aHHbIE B TadmuIe 1.

3.3.2 TIlepen mpoBeaecHUEM IIOBEPKH MPEOOpa3oBaTeh BBICPKHBAIOT B HOPMAIBHBIX
KJIMMaTHYECKHUX yCIOBUAX HE MEHEe 2 4acoB.

3.3.3 CpenctBa MOBEpKH MOATOTABIMBAIOT K pabOTe B COOTBETCTBUU C TpPeOOBAaHUAMMU
HKCIUTYaTallMOHHOM JJOKYMEHTALMU Ha HUX.
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Taobmuma 12

HaumenoBanue | Homep HavMeHoOBaHME M TUTT OCHOBHOT'O MJIH BCIIOMOTATEIILHOTO CPEICTBA
oreparuu MyHKTA MOBEPKH; 0003HaUECHNE HOPMATHUBHOTO JOKYMEHTA,
METOAMKH | PpErjJaMEeHTUPYIOIIEro TeXHUUECKUe TpeOoBaHus, U (MJI1) OCHOBHBIC
TTOBEPKH TEXHUYCCKHE XapaKTePUCTHKHU CPEACTBA MIOBEPKU
Brenramit 3.4.1
OCMOT] -
[TpoBepka 3.4.2 Meraommerp M4101/3 TV 25-04.2130-78
COTNPOTHUBIICHUS Jlnarmazon mmMepsieMbix conpoTusiieanii ot 0 70 100 MOm
W30JIS1IUN M3mepurensHoe Hanpsikenue 500 B
Onpo6osanue 3.4.3 BcrnomoratebHbIE CPEICTBA:
ITpoBepka 344 KomnbioTep *
COOTBETCTBUS Apnarrrep RS-485 — USB
POTPAaMMHOTO
obecrieyeHust
[TpoBepka 345 MHorodyHKIMOHATEHBIN KaTMOPaTOp MEPEMEHHOTO HAIPSHKSHUS U TOKA
OCHOBHOM «Pecypc-K2» TV 422953-005-53718944-00
HOTPCIIHOCTH HomunaneHoe 3HaueHue ¢aznoro Hanpspkenus 220 B; 57,7 B;
norpemrHOCcTh 0,05 %
HomunansHoe 3HaueHue Toka 5 A; 1A; morpemnocts 0,05 %
Yacrota 45-65 I'; morpermaocTs 0,005 I'ip
®azosbiii yron ot Munyc 180° mo 180°; morpemnocTs £0,03°
3HayeHUsI aKTUBHOM, PEAKTUBHOM, MOJTHON MOIITHOCTH
¢ norpemrHocTrio 0,1 %
YacToromep 371eKTpOHHO—CcUeTHBIN 53131A
OTHOCHTe/TbHAS OrpemHocTh + 5:107°
BcnomorarensHble cpeacTsa:
KommbroTtep *
Ananrep RS-485 - USB
Odopmienue 3.5 -
pe3yJIbTaToB
MOBEPKH

* Omnepammonnast cucrema Windows XP/Vista/7/8. Tlpoueccop — ¢ TakroBoi 4yactororr 300 MI' u
Boimie. O3Y — e menee 128 M6. Buneoanantep — SVGA (1024x768). Hanuuue unrepdeiica RS-232
(COM), nByx unrepdeticop USB, unrepdeiica LAN (Ethernet). Hamuune CD-ROM
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3.4 IlpoBeieHne MOBEPKH
3.4.1 BueuHuii ocMOTp

3.4.1.1 Ilpu npoBeJICHUH BHEIIHETO OCMOTpPA YCTAHABIMBAIOT COOTBETCTBHE MpeoOpa3zoBaTelIs
CJIETYIOIINM TPEOOBaHUSM:!

- OTCYTCTBHE€ MEXAaHUYECKMX IIOBPEKICHUN KOPILYyCa, KpBIWIKH, IPUCOCIUHUTEIBHBIX
KOHTAaKTOB, pUKCATOPA,;

- HaJIN4Me YeTKOU MapKUPOBKH;

- COOTBETCTBHE HOMEpPA, YKA3aHHOTO HA MapKUPOBOYHON HaKIIeike, HOMEPY, YKa3aHHOMY B
nacropTe mpeodpa3zoBaTeis;

- HaJIMYKe 3HaKa MOBEPKU MIIM CBUACTEIBCTBA O MOoBepKe (P MPOBEICHUH MIEPUOTAICCKOM
MTOBEPKH).

3.4.2 TIpoBepka CONPOTUBIICHUS U3OJISALUH
3421 Tlpu w3MEpeHUH DICKTPUYECKOTO COMPOTHBICHHUS H30JSIIMA  TPUKIAIBIBAIOT

ucnbiTareabHoe nocrossuHoe HampspkeHue (500 + 50) B Mexay coelMHEHHBIMH BMECTE IpyIIIaMU
KOHTAKTOB B COOTBETCTBUHU C Tadiauuen 13.

Taomuma 13
DJEeKTpUUECKUe LIETH, MOAJIeKAIINE UCTIBITAHUAM Homepa KOHTaKTOB,
COCJMHEHHBIX BMECTE

C OIHOU c JIpyTon
CTOPOHBI CTOPOHBI

Mexay  mociemoBaTelbHBIMH U MapajuienbHbMH | 1-2-3-4-5-6 9-10-11-12

BXOJTHBIMH IICTISIMU

Mexay pa3nenbHBIMU TTOCIICIOBATEILHBIMU BXOIHBIMU | 1-2 3-4-5-6

LEIsIMA 3-4 5-6

Mex 1y LenbI0 MUTaHHUsL ¥ OCTaJIbHBIMH LIETISIMU 7-8 Bce octanbHble

Me:x iy BXOAHBIMU LEMSIMU U UHTEpQericaMu CBA3U 1-2-3-4-5-6- Bce koHTaKThI
-9-10-11-12 UHTEP(ENCOB CBSI3U

HOKaSaHI/IH, OMpCACIIAOIINEC JJICKTPUUCCKOC COINPOTUBJIICHUC HW30JIAINHU, OTCYHUTHLIBAKOT II0
HUCTCUCHUH 1 MUH ITOCIIE IMPUITIOKCHUA HAIIPAKCHUA WM MCHBIICTO BPEMCHH, 3a KOTOPOC ITOKa3aHUA
METraoOMMETpPa NPAKTUICCKHU YCTAHOBATCH.

3.4.2.2 PeBy.]'IBTaT MMPOBEPKHU CUUTAKOT YHOBJICTBOPUTCIIBHBIM, €CJINM 3HAYCHHUC COIIPOTHUBIICHUA
N30JIAIHUH COCTABJIACT HC MCHEC 40 MOwm.
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3.4.3 OnpoboBanue
3.4.3.1 Cobupator cxemy paboyero Mecra B COOTBETCTBUM C pPUCYHKOM 1 wnmm 2
(B 3aBUCHMOCTH OT THIIAa HHTEpeiica).

3.4.3.2 TlomroraBmuBaioT TpUOOPHI K paboTe B COOTBETCTBHHM C HMX OJKCIUTyaTallMOHHOU
JIOKYMEHTaIIUEH.

3.4.3.3 Bxio4yaoT KOMIBIOTEp, MOCIE 3arpy3KH OMNEpalMOHHOM CHCTEMBbl yCTaHABIMBAIOT
NPUKIIAJHOE TPOrPaMMHOE 0OecieueHue, BXOIIee B KOMIUIEKT MOCTaBKU MpeoOpa3oBaTels.

3.4.3.4 Ha npeoOpa3zoBaTenib NOJAIOT HANPSOHKCHUE TTUTAHUS; BHJ HCTOYHUKA NMUTAHHUS yKa3aH
Ha KpBbILIKe Mpeodpa3oBaTes.

3.4.3.5 3anyckaroT nporpamMmy «SetComplex 4», 3arpyskarot ¢aitl KOHUTypaIuK, BXOIAIIAN
B KOMIUJICKT IMOCTaBKK mpeobOpaszoBatens. Omnucanue mporpamMmbl «SetComplex 4» mpuBeneHO B
npuiioxeHuu b.

[Tpumep - nisa npeodpazoBatenss AET411-11 ¢ meTkamu BpeMeHH HEOOXOAMMO BHIOpaTh (haiis

«AET_411_IEC_RTC_PF.dat»;

JI0/KHBI OBITH YCTaHOBIIEHBI CIIETYIOIINE TTapaMeTphl KOH(HTY paliiH:

Nutepdeiic RS-485 CKopocTh, OuT/C 9600

CronoBbie OUTHI 2

YeTHOCTH HET

Anpec 1

[Tporokon MODBUS ASCII
Wurepdeiic Ethernet ITpoTokon MODBUS TCP/IP

[Tone «IP agpec»

192.168.127.82

Ilone «Macka»

255.255.255.0

[Mone «Iro3» 192.168.127.1
[Tone «TCP mopt» 80
Ob6mactb «3mepsiembie AJlpeca perucTpoB — ITo ymMmonyanuio
napaMeTphbI» Pa3mep kaxxaoro peructpa, 6aTt — 2

Hopmupyromue ko3¢ dument no
Ka)XXJIOMy IapameTpy

k1

k2

k3

5000
5000
50000

ID rpymnmbl

1 (10 yMOTYaHHIO)

Crmcok «ITopm™»

JIro0o#t nocTynHbIM

Criucok «Pa3mep siueiiku namsru,
oaiiT»

2

[Mepexmtouarens (3-x mMpoBOIHAS
ceTh/ 4-X MPOBOIHAS CETh)

B 3aBucumoctn ot BHUAA UCIIBITAaHUA

3.4.3.6 IloaTBeprxaatoT BEIOpaHHBIE TTApaMETPhl HAXKATHEM KHOIIKH «3aIHiCh» B OKHE MPOrPaMMBI;

OTCYTCTBHE COOOIICHHI 00 OMMOKaX CBUACTEIBCTBYET O pA0OTOCIIOCOOHOCTH TIPeoOpa3oBaTels.
3.4.3.7 CoxpaHsIoT KOHPUTYpaIHio nmpeodpa3oBaTelis B pabodeM (aiiie Ha JUCKE.
3.4.3.8 3akpsiBatoT porpammy «SetComplex 4».
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Pecypc-K2 AETXxXxX-XX
Tok la*
A O O 1 o4 >
1 O la O 2 unut
* 8O4+——>
B o b o 3 O+
1o b | 54
C o Ic* O 5
1o lc 06 o
bIXof,
HanpsixeHuve Ua RS-485 (1) B
A 9 14
C Ub O 158 A Apantep
B O o 10 GND RS-485/USB
16 O
Uc
C O x o 11
N
iNe’ O 12
Al j
1:10 Apantep
Bbixoq ' RS-4 B
RS-485 (2) >_ S-485/US
KoHT. | Lenb
YacToTtomep 1 A
53131A > B
%} "1 MOwm" 3 GND
RS-232

A1l - BeiHOCHO# TpoOHUK 1:10 13 koMIutekTa yacroromepa 53131A

Komnblotep

USB(1)

USB(2)

COM

Pucynok 1 Cxema pabouero Mecrta 1o npoBepke OCHOBHOM MOTPEITHOCTH

npeodpasoBarens C 1Byms unTepdericamu RS-485
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Pecypc-K2 AETxxx-xxE
Tok la*
A O O 1 [{o™ S
1L 0o la o 2 unut
so+——
B O Ib* O 3 Sa
1 O Ib O 4 Ethernet
Bxo, KomnbloTe
c o Ic* o5 A p
e Ic O 6 KoHT.
J1
HanpsixeHve
A Ua 9 J2 LAN
o Ub O J3
B O o 10 J4
c Uc 1 J5
o T O 3
1 O O 12 J7
Al j J8
1:10
Bbixoa Apantep
RS-485 RS-485/USB usB
Kont. | Lenb
Yactotomep 1 A
53131A > B
_@%>_ "1 MOMm" 3 GND
RS-232 COM

Al — BeiHOCHO# npoOHUK 1:10 u3 kommekTa yactoTomepa 53131A

Pucynok 2 Cxema pabouero mecra 1o mpoBepKe OCHOBHOI MOTPEIIHOCTH
npeoOpazoarens C unrepdericamu Ethernet u RS-485
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3.4.4 TIpoBepka COOTBETCTBUS MPOTPAMMHOT0 00ECTICUCHUS

3.4.4.1 Yrenue uIeHTU()UKALMOHHBIX JNAHHBIX BCTPOCHHOTO IPOrPAMMHOI0 OO€CreYeHus
(TIO) ocyIecTBISIOT B CIY)KEOHOM PEKHUME C HCIOJb30BaHMEeM mporpaMmbl «SetComplex 4» .
[Tocne ycraHoBKM cCBs3u ¢ mpeoOpasoBareneM B moje «Bcrpoennoe I1O» okHa mporpamMmbl
oToOpaxaetcst uaeHTUPUKAITMOHHOe HanMeHoBaHue, Bepcus 110 u mudposoit uaentuduxatop I10,
CUMTaHHbIE U3 Tpeodpa3oBaTes.

3.44.2 UVpentupukanyoHHble JaHHbIE TpoBepseMoro BcTpoeHHoro [IO  momKHBI
COOTBETCTBOBAThH MPUBEACHHBIM B OITMCAHHUH THIIA.

3.4.5 TIpoBepka OCHOBHOM MOTPEIIHOCTH

3.4.5.1 OcHOBHYIO TOTPELIHOCTh OMPEENIIIOT METOJOM CPaBHEHHSI U3MEPEHHOTO MapaMeTpa ¢
W3BECTHBIM 3HAYCHHEM IapaMeTpa, BOCIIPOU3BOUMOTO KAITUOPATOPOM.

3.45.2 OCHOBHYIO TIOTPEIIHOCTh HW3MEPEHHUS ONPEACTSAIOT s  TPEXIPOBOAHOTO H
YeThIPEXIIPOBOAHOIO BKIIFOUEHUS MpeoOpa3zoBaTelis.

3.4.5.3 Ilpu mpoBeneHUM NEPUOAMYECKON MOBEPKH JIOMYCKAeTCS HAa OCHOBAHMM PEIICHUS
[JIABHOTO METPOJIOTa WM PYKOBOJUTENS MPEINPHUITHS MPOBEPKY OCHOBHOM MOTPEIIHOCTH
IPOBOJUTH TOJBKO VIS PEKUMA, B KOTOPOM HUCIIOJIB3YETCs PeoOpa3oBaTelb.

3.4.5.4 TIpoBepKy OCHOBHOH IOTPEIIHOCTH HU3MEPEHUS [JISI YETHIPEXIPOBOTHOTO BKIIOUCHUS
npeoOpazoBaTeisi MPOBOIAT B CIEAYIOIIEH MOCIeI0BaTEIbHOCTH:

- BBINOJHSIOT paboThI 1o MOJITOTOBKE K HU3MEpPEHUSIM TUIS pexuma
«4-X IPOBOHASI CETh» B COOTBETCTBHH C 3.4.3;

- 3alyCKalT MporpamMmy JUisl CBA3M IMpeoOpa3oBaTessl ¢ KOMIBIOTEPOM; JUIsl 3TOM LIeTH B
KOMIUTEKT MocTaBku BXoauT «ComplexMet 4», omucanue mporpaMMbl ¥ pabOThI ¢ HEl TIPUBEICHO B
puioxeHuu B;

- Ha TipeoOpa30BaTelb MOIAI0T HOMUHAIBHBIA BXOIHOW CUTHAJT B COOTBETCTBUU ¢ 1.2.5; mocne
BBIIEP)KKM B TEUEHHE BPEMEHHM YCTAaHOBJIEHHs paboyero pexuma, paBHoro 10 MuH, B OKHE
POrpaMMbl CYUTHIBAIOT 3HAUEHUS BBIXOIHOTO KOJIa MO KKIOMY U3MEPSEMOMY MapaMeTpy;

- YCTaHABJIMBAIOT MIOOYEPETHO MapaMETPhl BXOAHOT'O CUTHAJIA B COOTBETCTBHH C TaOIUIIAMHU:

- 14, 17 nnsa npeobpasosarens cepuun AET100;

- 15, 17 nys nmpeoGpasosarens cepun AET200;

- 16, 17 nnsa npeobpazoareneii cepun AET 300 umn AET 400;

- N KaXJIOTO HCIHBITAaTeIhHOTO CHUTHANIA CUWTBHIBAIOT 3HAYEHUS BBIXOAHBIX KOJOB H
OTIPENIeNIAIOT 3HAUCHHSI M3MEPAEMBIX MapaMeTpOB MO OOpaTHON (YHKIMM MPeoOpa3oBaHHS; €CIU
HaOJro1aeTcsl Cciay4yallHOE 4YepeloBaHHME CMEXHBIX KOJOB, TO CYHUTHIBAIOT KOJI, COOTBETCTBYIOIIMIA
3HAUEHUIO TMapameTpa, Hauboiee OTIMYAIOUIEMyCsl OT UW3BECTHOTO 3HA4YCHHUS MapamMerpa,
BOCIIPOU3BOMMOTO KaluopaTopom;

Tabnumna 14 — VicnipiTaTensHble CUTHAIBL 11s ipeoOpaszoBaternst cepuu AET100

Hanpspkenue, % Toxk, % ®a30BbId yroua COS @
OT HOMHUHAJILHOTO OT HOMHUHAJIBHOTO MEXITy TOKOM U
3HAUCHUS 3HAYCHHUS HaTPSDKEHUEM,
rpaayc
5; 20; 50; 80; 100; 120 100 0 1
100 5; 20; 50, 80; 100; 120 0 1
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Ta6mmma 15 — Mcnieiratenpable curHansl 111 npeodpaszosatens cepun AET 200

Hanpsioxenne, % Tok, % ®a30Bbli yron COS ¢
OT HOMHHAJIBHOTO OT HOMHUHAJIEHOTO MEXy TOKOM H
3HAYCHUS 3HAYCHHUS HaINpsHKCHUEM,
rpaayc
5; 20, 50, 80; 100, 120 100 0 1
100 5; 20; 50, 80, 100; 120 0 1
120 120 0 1
120 120 180 -1
60 0,5
90 0
150 -0,866
100 100 180 -1
-120 -0,5
-90 0
-30 0,866

Ta6mmma 16 — McneiraTenpablie curHansl 11 npeodpaszosatens cepun AET 300, AET 400

Hamnpsokenue, % Tox, % ®da3oBbIH yroI COS @ sin @
OT HOMHHAJIBHOT'O OT HOMHUHAJIEHOTO MEXy TOKOM H
3HAUCHUS 3HAYCHHUS HaTNPSDKEHUEM,
rpagyc
5; 20; 50, 80; 100; 120 100 0 1 0
100 5; 20; 50; 80; 100; 120 0 1 0
120 120 0 1 0
120 120 180 -1 0
120 120 90 0 1
120 120 -90 0 -1
60 0,5 0,866
90 0 1
150 -0,866 0,5
100 100 180 -1 0
-120 -0,5 -0,866
-90 0 -1
-30 0,866 -0,5

[Ipumeuanue - U3mepenus Qra, Qrs, Qrc  1pu 3HaUEHUU (Ha30BOTO yria ¢

+(30...150)° He npoBOAUTH

BHC Jualria3oHa

Tabnuua 17 — McnipiTaTenbHbINA CUTHAI TIPU ONPESICHUH MTOTPEITHOCTH U3MEPEHUS HANPSHKEHUS
U TOKa HYJIEBOH MOCIIEA0BATEIbLHOCTU

Hamnpsoxenue, % Tok, % ®a3oBbIi yroii, | @a30Bblid yrou
OT HOMHHAJILHOTO OT HOMHMHAJILHOTO 3HAYEHUS | Tpaayc MEX1y TOKOM U
3HAUYCHUS HaANPSDKEHUEM,
Ua Ub Uc la Ib Ic 0A 0B Oc rpanyc
100 100 100 100 100 100 0 -120 | 120 0
50 100 100 50 100 100 0 -120 | 120 0
0 100 100 0 100 100 0 -120 | 120 0
100 100 100 100 100 100 0 120 | 120 0
100 100 100 100 100 100 0 0 0 0
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- wna mpeodpasoBarenb AET400 (AET110, AET120) momatoT HOMHHAJIBHBIC BXOJIHBIC
CUTHaJbl B COOTBeTCTBMM ¢ 1.2.5; ycTaHaBIMBAIOT MOOYEPETHO 3HAYEHHUS YacTOThl BXOJHOTO
curnana 45; 50; 55; 60, 65 I'ny; B okHe mporpamMmbl CUMTHIBAIOT 3HAYEHHS BBIXOJHOTO KOJA IS
U3MEPSIEMOM YacTOThl M ONPEACNSAIOT 3HAYCHHS H3MEPAEMOM 4YacTOThl MO OOpaTHON (QyHKUUU
npeoOpa3oBaHus;

3.4.5.5 OmnpeiensoT OCHOBHYIO TIOTPENTHOCTh TPe0Opa3oBaTeis BO BCEX MPOBEPSIEMBIX TOUKAX:

- IPUBEICHHYO 110 popMyIie

Y = memmmmmmeeenee - 100, (1)

 E— - 100, @)

- a0COMIOTHYIO MO (hopMyIie
A = X1-Xao, (3)

rac X]_ — 3HAYCHHUEC U3MCPCHHOI'0 mapamMeTpa B CAMHUIAX I/ISMepﬁeMOﬁ BCIIMYNHBI, BBIYUCIICHHOC
1o oOpaTHOM PyHKIIMK TTpeoOpa3OBaHMS;
Xo — 3HAUCHUE W3MEPSEMOW BEIMYHMHBI B IMPOBEPSIEMON TOYKE B CAMHUIAX H3MEPSEMOU
BCJIMYHMHBI, YCTaHOBJICHHOC 10 06pa3u0130My CpCACTBY U3MCPCHNA, U pacquﬂoe;
Xuom — HOPMHpPYIOIIEEC 3HAYCHHUE H3MEPSEMOTO TMapaMerpa B CIUHHUIAX H3MEpPSIeMOi
BEJIMYHHBI.
OcHOBHasI MOTPEIIHOCTh HE JOJIKHA MPEBBIIIATH 3HAYCHUI, TPUBEICHHBIX B Tabmuile 6.

[lo okOHYaHWH TIPOBEPKU OTKIFOYAIOT CHTHAIBI C KAIHMOPaTopa, HAXUMAIOT KHOMKY «CTOm» B OKHE
nporpammbl «ComplexMet 4», 3akpbIBalOT MPOrpaMMy M 3aTeM OTKJIFOYAIOT MUTAHUE, MOJAHHOE Ha
npeoOpazoBaTeb.

3.4.5.7 TIpoBepky OCHOBHOH TOTPEUTHOCTH HW3MEPEHHS s TPEXIPOBOJHOTO BKIIOUYCHUS
npeoOpaszoBareisi MPOBOJAT B CIEAYIONIEH OCIeI0BaTEIbHOCTH:

- BBITIOJHSIOT pabOThI MO MOATOTOBKE K U3MEPEHHSIM Ui pexuMa « 3-X MPOBOAHAS CETh» B
coorBeTcTBUH ¢ 3.4.3;

- 3aIyCKAaIOT MPOrpaMMy JUIsi CBS3M MpeolOpas3oBarens ¢ KOMIbIoTepoM (omucaHue padoThl ¢
nporpammoii «ComplexMet 4» npuseneHo B npuiioxeHuu B);

- HCTIONIBb3YS MeHIo «Daiin», 3arpyxatoT pabouuit paitn koHpuUrypamuy,

- HOKUMAIOT KHONIKY «CtapT» B OKHe nporpamMmel «ComplexMet 4»,

- Ha TIpeoOpa3oBareih MOJAIOT HOMUHAIBHBIE BXOJHBIC CHUTHAJIBI B COOTBETCTBUHU ¢ 1.2.5;
1ocjie BBIACPKKHA B TEUCHHE BPEMEHU YCTAaHOBJIEHHUs pabouero pexxuma, paBHoro 10 muH, B OKHE
MIPOrPaMMBbl CYUTHIBAIOT 3HAUEHUS BBIXOJHOTO KOJIa MO KaKIOMY U3MEPSEMOMY MapaMeTpy;

- YCTaHABJIMBAIOT TOOYEPEIHO UCTILITATEIbHBIC CUTHANIBI B COOTBETCTBUU ¢ Tabiumamu 14, 15,
wi 16, B OKHE TPOrpaMMbI CUUTBHIBAIOT 3HAYCHUS BBIXOJHBIX KOJOB M ONPEICISIIOT 3HAYCHUS
HM3MEPSIEMBIX TTApaMETPOB 1O 00paTHOM (GyHKIIMH MPeoOpa30OBaHMUS,

- OIPEENSIIOT OCHOBHYIO MPUBEACHHYIO U a0COTIOTHYIO MOTPEIIHOCTh Ha BCEX MPOBEPSIEMBIX
OTMETKaX B COOTBEeTCTBUM ¢ hopmynamu (1) u (3).

[Ipumeuanue — Ecnm mnpoBepka B pexume «4-X TPOBOJHAST CETh» HE IPOBOJUIACK,
OIPEIEIISIIOT OTHOCHTENIBHYO MIOIPEITHOCTE 110 hopmysie (2).

OcHOBHasl MOTPENIHOCTh HE JTOJIKHA MPEBBINIATh 3HAYCHU, TPUBEICHHBIX B TabmuIle 6.
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[To okoHUaHMM MPOBEPKH OTKIIFOYAKOT CUTHAJIBI ¢ KaMOpaTopa, HAKUMAIOT KHOMKY «CTOI» B OKHE
nporpammbl «ComplexMet 4», 3akpbIBalOT mporpaMMy U 3aTeéM OTKJIIOYAIOT MUTaHHE, [OJaHHOEe Ha
npeoOpa3oBaTeb.

3.4.5.8 3HayeHHE COOTHONICHUS MEXIY CYMMapHOW MOTPEUIHOCTHIO OOpa3LOBBIX CPEICTB
M3MEPEHHS ¥ MTOBEPSIEMOro Mpeodpa3oBaTessl He TOJDKHO TpeBbimaTh 1/3.

Haunbosblas BEpOsSTHOCTh NPHHATH B KaueCTBE TOJHOTO HErOJHbIA MpeoOpasoBarens pasHa 0,1.
JlonmyckaeMoe 3Ha4eHHEe OTHOUICHUSI BO3MOKHOTO HAaUOOJIBIIETO 3HAYEHUS! OCHOBHOM MOTPEIIHOCTH
npeoOpas3oBatesnsi, MPU3HAHHOTO TOXHBIM, HO B JCHCTBUTEIBHOCTH HETOAHOTO, K Mpeaeiry
JIOTTy CKa€MOTO 3HAUYCHHUsI IOTPEIIHOCTH, paBHO 1,2.

3.5 O¢gopmiienne pe3ybTaTOB OBEPKHU

3.5.1 [IpoTtokon 3anucu pe3ybTaToB U3MEPEHHH PEKOMEHIYETCsl BeCTH Mo (opMe, MPUBEICHHON B
npwiokeHu E.

3.5.2 Pe3ymbraToM TOBEPKH SIBJISICTCS TOJTBEPXKICHUE COOTBETCTBUS IPEeoOpa3oBaTest
METPOJIOrHYEeCKUM TPeOOBaHUSAM WM MTpU3HAHUE TpeoOpa3oBaTesis HEMPUToIHBIM K PUMEHEHHIO.

3.5.3 Pe3ysbraT MOBEPKH YAOCTOBEPSIETCS 3HAKOM IMOBEPKH W (MJIM) CBUAETEIBLCTBOM O
MOBEPKE B YCTAHOBIICHHOM IOPSIZIKE.

3.5.4 Ecimu mpeoOpa3zoBares 1Mo pe3yJibraTaM IMOBEPKH TMPH3HAH HEMPUTOTHBIM K TPHMEHEHHIO,
BBIITMCHIBACTCSl W3BEILICHWE O HEMPUTOJHOCTH YCTAaHOBJIEHHOIO o0paslia ¢ YKa3aHWeM MpUYUH
HETIPUTOTHOCTH.

4 Texnuveckoe 00CJy’>KMBAHUE U PEMOHT

4.1 O0mue ykazaHus

4.1.1 DKcrutyaTallMOHHBIA HAJ30p 32 paboToii Mpeodpa3oBaTess T0KEH MPOU3BOAUTHCS JTUIAMH,
32 KOTOPBIMH 3aKPETUICHO TAHHOE 000PYI0BaHHE.

4.1.2 TIpeoOpa3zoBaresb HE JOJKEH BCKPBIBATHCS BO BPEMs IKCILTyaTalliH.

4.1.3 Bce BO3HUKaOIIUME BO BpeMs JIKCIUTyaTalMd HEHCIPABHOCTH YCTPAHSET MPEANpUsTHE-
H3rOTOBUTEND.

4.2 Mepsbl 6€3011aCHOCTH

4.2.1 PaboThl MO TEXHUYECKOMY OOCTY>KUBAHHIO JOJDKHBI BBIMOJHATHCS KBAIU(DUIIUPOBAHHBIM

MEPCOHATIOM.
4.2.2 TIpeo6pazosatens coorBerctByeT 'OCT 12.2.091-2012 (IEC 61010-1:2001).
Tun wm3omauun — ocHoBHas. Cremenb 3arpsisHenus 2. Kareropuss wmamepenmit Il s
npeoOpasoBareneid ¢ aByms uHTepdeiicamu  RS-485; kareropus wum3mepenuwit |l gns

npeodpasoBareneii ¢ uatepdericamu Ethernet u RS-485.

423 BHUMAHHME! HA U3MEPUTEJIbBHBIX W  CETEBBIX KIIEMMAX
[NPEOBPA3OBATEJIA  MOXET  IIPUCYTCTBOBATH  OITACHOE  [JIAd  XWU3HU
HAIIPSDKEHUE.

BO U3BEXXAHUE YJIAPA SJIEKTPUYECKUM TOKOM 3AIIPEINAETCA ITPOU3BOAUTD
BHEIIHUE TTPUCOEJUHEHNMA, HE OTKJIIOYMB BXO/IHBIE CUT'HAJIbI 11 HAIIPSDKEHUE
[INTAHUA, ITIOAABAEMBIE HA TTPEOBPA30OBATEJIb.
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4.3 TlopsiAoK TEXHHUYECKOT0 00CIy:KMBAHUA

4.3.1 PexoMmeHIyeTcs €XKEKBAPTAJIBHO MPOBOIUTH NPOPHUIAKTHUECKUH OCMOTpP Ha MeCTe
3KCIUTyaTauuu. s aToro:

- CHSTb BXOJHOMW CUTHAJl M HAPsKEHWE MUTaHUs ¢ Ipeodpa3oBares;

- YJQJIUTh C KOpITyca MbUIb;

- TPOBEPUTH COCTOSIHHE KOpIyca, yOEOUTbCS B OTCYTCTBUM MEXAHWYECKHX ITOBPEKICHUH,

IIPOBEPUTH COCTOSHUE KPEIUICHUM;

- [OJaTh HAIPSKEHHE MUTAaHUS M BXOJHON CUTHAll Ha MpeoOpa3oBaTeb.

4.3.2 JlemoHTax mpeoOpa3oBarens B Cilydae KpEIUIGHHWS Ha IIUHY TIPOBOJAAT OTKAaTHEM
¢uKcaTopa OTBEPTKOM, BCTABICHHOW B BRIEMKY, PACIIOIOKEHHYIO B HI)KHEH YacTH KOpITyca.

4.4 Texunueckoe OCBU/AETEJILCTBOBAHUE

4.4.1 TlpeoOpa3oBaTenb B Cly4yae HCIOIB30BaHHUA B c(hepe rocyaapCTBEHHOTO PETyINPOBAHHUS
o0ecrieueHns eIMHCTBA W3MEPEHHUH TOJUIEKHUT MOBEPKE B COOTBETCTBHU C Pa3feioM 3 HACTOAIIErO
PO.

Mesx1moBepoyHbIi HHTEpBAJ — 7 JIET.

4.4.2 TIpeoOpazoBaTens B ciay4yae MPUMEHEHHs BHE cepbl pacpOCTPaHEHUsI TOCYIapCTBEHHOTO
peryiaupoBaHusl oOecredyeHUs €IUHCTBA H3MEPEHHH, C LEeIbl0 MOJITBEPXKIEHUS AEHCTBUTEIbHBIX
3HAYCHUIH METPOJIOTHYECKUX XApaKTEPUCTUK M (WIHM) TMPHUTOAHOCTH K TPHUMEHEHHIO, MOXKET
HOJBEpraTbes KaTMOpOBKE MO MPUBEACHHON B pasjiene 3 METOMKeE.

PexoMeHyeMblil HHTEpBaI MEXAY KalTuOpOBKaMU — 7 JIET.
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5 XpaHeHue

5.1 IIpeobpaszoBarenu 10 BBEACHHS B OKCIUIyaTalldIO CJIEAYeT XPaHUTh B XPAHWIHIIAX B
cootBercTBuM ¢ [[OCT P 52931-2008.

5.2 Ilpm xpanenuu mnpeoOpa3oBaTesNeli B TPAaHCHOPTHOW Tape B XPaHWIMIIAX JOJDKHA
BBIJIEP)KUBATBCS TEMIIepaTypa OKpykaromero Bozayxa oT 5 mo 40 °C, oTHOcHWTenbHas BIAKHOCTh
Bo3ayxa 70 80% npu remnepatype 25°C.

5.3 XpaHuth mnpeoOpazoBaTeNb B HMHIMBHIyaJbHOW YIAKOBKE CIEAyeT IpPH TeMIepaType
okpyxaroriero Bozayxa ot 10 no 35 °C, otHocutenbHOM BiaaxkHocTH 10 80% npu remmnepatype 25 °C.

5.4 B nmomemeHusx s XpaHEHHS COJEp)KaHHWE TBLIH, MapoB KHUCIOT U IIENOYEH, arpeCCUBHBIX
ra3oB W JPYT'HX BPEAHBIX NMPUMECEH, BBI3BIBAIOIIUX KOPPO3HUIO, HE JOJDKHO TPEBBINIATH COACPIKAHUE
KOPPO3UOHHO-aKTUBHBIX areHToB Jijis arMocheps! Tuna 1 mo FOCT 15150-69.

6 TpaHncmopTHpOBaHue

6.1 IIpeoOpazoBaTeii B TPAHCIIOPTHOM Tape MOTYT TPAHCTIOPTHPOBATHCS OJTHUM HIIM HECKOJIBKUMHU
BUJIaMH TPaHCIIOpTa, onpeneiacHubMu i1 kareropuu C mo 'OCT 23170-78.

[Tpu TpaHCIOPTUPOBAHUU BO3AYIIHBIM TPAHCIIOPTOM MpeoOpa3zoBaTeNn JOKHBI OBITH pa3MEIICHBI
B OTAIJTUBAEMBIX TEPMETH3UPOBAHHBIX OTCEKAX.

6.2 3HaueHWsA BIUAKIIAX BEIWYNH KIMMAaTHYECKNX W MEXaHHYECKHX BO3JIEHCTBHI Ha
peoOpa3oBaTesb MPU TPAHCIIOPTUPOBAHUH JOJDKHBI HAXOIUTHCS B Ipe/IeIiax:

- TeMIlepaTypa OKpY>Karomero Bo3ayxa, °C .......oocovviiviiinninnnnnn, ot muHyc 50 10 55;
- OTHOCHTENbHAs BIAXKHOCTh BO3ayXa npH temnepatype 35°C ....... 95%;
atMoc(epHoe naBieHue, klla (MM pT.CT.)......... e ..84-106 (630-800).

- BuOpamms no rpynne N2 'OCT P 52931- 2008 IIPU TPAHCTIOPTUPOBAHUN aBTOMOOMIBLHBIM HJIH
’KEJIE3HOIOPOKHBIM TPAHCIIOPTOM.

7 Yruanszauus

7.1 Tlpeobpa3oBarenb HE COAEPKHUT BEIIECTB M KOMIIOHEHTOB, BPEIHO BIHSIONIMX Ha
OKPYXAIOIIYI0 CPeAy U 3/J0pOBbE YEIOBEKa, MOATOMY OCOOBIX Mep IO 3allWTe MPU YTUIU3AIUU HE
Tpedyercs.

7.2 TlpeoOpa3oBaTellb, HE TMNPUTOAHBIA JJIA OKCIUTyaTalud, pa3OuparoT. JIeMOHTHUPYIOT
TpaHchopmaTopsl. MeHbIi 0OMOTOYHBINM MPOBOJ CAIOT KaK JIOM LIBETHBIX METAJIJIOB.

Meramnnueckue 4acTu CHAIOT Kak JoM. KpemnexxHble u3Aenusi, HE UMEIOIIHUE CIIEIOB KOPPO3UH,
JIOTTYCKAeTCsl UCIOIb30BaTh KaK 3allaCHOM KPETex.

Kopmyc, KpbllIKy, 371€KTpOHHbIE KOMIIOHEHTHI U IJIATHI CIal0T HA IPOMBILUICHHYIO IEpepadboTKy .
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IIpniaoxenue b
(cmpaBoYHOE)

Onucanne nporpammsl «SetComplex 4»

b.1 BBeaenue

[Mporpamma «SetComplex 4» (manee - nporpamma) npenHa3HadeHa Uit KOHQUTYpUpOBaHUS
npeoOpaszoBareneil m3mepuTenbHbIx MHOTO(YyHKIIMOHANBHEIX AET100, AET200, AET300, AET400
(mamee — mpeobpasoBaTeis) ¢ ABYMs HE3aBUCHUMbBIMH HHTepdeiicamu:

- nBa untepdeiica RS-485: RS-485(1) u RS-485(2);

- uarepdeiic Ethernet u untepdeiic RS-485.

[Tporpamma mo3BOJISIET yCTaHABIMBATH M HACTPAUBATH.
1) Homep COM-mopTa JUIs CBA3K C KOMITBIOTEPOM;
2) mapameTpbl 0OMeHa JaHHBIMH IIpeoOpa3oBatelis mo uaTepdeiicy RS-485:
- CKOpPOCTh OOMEHA JIaHHBIMU,
- KOJIMYECTBO CTOIOBBIX OUTOB;
- YETHOCTb;
- aJIpec YCTPOICTBa,
- IPOTOKOJI OOMEHA;
- pa3Mep AYEUKHU MaMSITH;
- pa3mep ajpeca 00beKTa HHPOPMALIUY,
- pa3mep anpeca ASDU;
- pazMmep nions «IIpuunHa nepenaun»;
- tunt ASDU 57151 mepeiaun  TaHHBIX;
- IPUMEHEHHE OJIMHOYHOI'0 CUMBOJIA;
3) mapameTpsl 0OMeHa JaHHBIMH ITpeoOpazoBarels o uHTepdeiicy Ethernet:
- aJIpec YCTPOMCTBA,
- IPOTOKOJI OOMEHa,;
- IP-agpec ycTpoiicTna,
- Macka cety,
- [mro3;
- [uknmueckas nepenava JaHHBIX,
- [lepnona nukIryeckoil nepeayu JaHHBIX;
- Homep TCP nopra st paboTtsl o http mpotokoiny;
4) pexum uzMepenus (3-x wiu 4-X IpoBOHAS CETh);
5) Uit perucTpOB U3MEPCHHBIX MAPAMETPOB!
- aJlpec PerucTpa,;
- pa3Mep KaXJ10ro perucrpa;
- HOpMUPYIOIIUH KO (HUITUESHT ISl KaXKJ0TO PETHCTPA;
- Homep |ID rpymnmsr;
6) npu paboTe C BHEUIHUMHU YCTPOICTBAMU WHIUKALIUH:
- k03¢ purmeHT TpaHcdopmanmu o HanpspkeHuo (KH);
- k03 ¢urmeHT Tpanchopmarnuu mo Toky (Kr);
- YCTaBKY Ha NOHWXEHHUE,
- YCTaBKY Ha MpEBBILICHHUE.
CaezieHust 0 mporpaMme, BKJIFOYasi HOMEp BEpCHH, 0ToOpakaroTes B okHe «About SetComplex 4»,
BBI3BAaHHOM M3 3aroJIOBKa IMPOTPaMMBI.
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b.2 PaGora ¢ nporpamMoii AJ1s1 npeoopa3oBaTeJisi ¢ IByMs He3aBUCHMbIMH
unrepgeiicamu RS-485

b.2.1 YcranoBka mporpammsbl

b.2.1.1 JIns ycTaHOBKM HPOrpaMMbl Ha KOMITBIOTEP OTKPOITE Ha KOMIIAKT-IUCKe «/loKyMeHTanus 1
IPOrpaMMHOE 00eCIIeueHIEe», BXOISAIIEM B KOMIUICKT MOCTaBKH peoOpa3opareiis, nanky «Preob AET» u
CKONMpYyHTe U3 Hee Ha pabouuii AMCK KOMIbIOTepa manky «Programs». B manpHeliniem obOpariaiitech K
nanke «Programs», kotopasi HaX0JUTCs Ha paboueM JHUCKe KOMIbIOTEpA.

b.2.1.2 Coenunute untepdeiic RS-485(2) npeodpaszoBatens yepe3 amantep «RS-485 — USB» c
USB-unrtepgeticom KoMIbOTEpA.

b.2.1.3 [lopmaiiTe muTanue Ha PeoOpPa30BATEIb.

b.2.1.4 3amyctute mnporpaMMy Ha KOMIBIOTEpE, JUIsI 3TOTO OTKPOMTE HCHOIHAEMbIH (aiin
«SetComplex 4.exe», Haxoasiuiics B manke «Programs».

BHenrHuii B OCHOBHOTO OKHA IIPOTPaMMBI ITOCTIE €€ 3aImycKa Mmoka3aH Ha pucynke b.1.

N SetComplex 4 = ES
Hamepaetels NapareTpel
HMma pervcrpa | Agpec | E i | K1K2K3 | 1D rp. | Yeraska < | Yeraska » | Hor, sHay | Ea. st | Pesepc |
n e
RS-485 Faszrep Auetiku Fazrep nona PPN KOHPUrypaumu9
Bremesn [ETTRS Bremse [ MAMATH, GakT ‘Aapec AS0U
2 i‘ 1
Cron 2 - Cron 1 s OTkpLTE | CDHDaHMTb|
Pasrep nona Pasrep nona
HetHoote  [HET = HetHoote  [UET “Aapec offeekTa "MpHYMHa
MHPOPMSLAM" nepegadd’
Aapec 1 i‘ Aapec 2 :‘ s 1 UreHue | MNposepka | 3anuck |
MpoTokon - MpoTakon ASDU Mopr
ComM3 -
IP anpec | i . . Macka | . . . WU sz | i ] ] TCP nopt (20
l_ 250 " 3+ npoBodHaA ceTk
L
Mcnonezosars 04ES ermecTo FC [ ol AETHRR R e R G
Bcrpoennoe MO
AET w20 04 20 2 20 FaHTpoAsHaA cytdbda OW_ _ [~ Meknodres us onpoca PR, DPF

Pucynok b.1

b.2.2 Utenue Texymieit koHGUTYypauu npeodpa3oBaTess

b.2.21 B cnoucke «Ilopt» BbeiOepure COM-MOpT KOMIBIOTEPA, K KOTOPOMY MOJAKIIOYEH
npeoOpa3oBaTelb.

b.2.2.2 Haxwmure kHONKY «UTeHHMe» JUIsl CUMTHIBAaHUS (aiiyia KOH(UTYparuu mpeodpa3oBaTers.
Tekymas koHpHUrypanus npeodpasoBareist OyaeT 0TOOpakeHa B OCHOBHOM OKHE POTPaMMBI.

BHenHuii BU OCHOBHOTO OKHA MporpaMMbl ¢ (haitiiom koHuryparmu npeodpasosarens AET411-
11 npuBenen Ha pucyHke b.2.
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Pucynok b.2

b.2.2.3 Ecmu COM-niopT Ob11 BEIOpaH HENPaBUIILHO, TIOSBUTCS COOOIICHUE 00 OImMOKe.
VYxaxute npaBuibHb HoMep COM-miopTa, 3aTeM MOBTOPHO HAXKMHTE KHOMKY «UTeHue».

b.2.3 YcranoBka napameTpoB oOMeHa JaHHbIMH 110 RS-485

b.2.3.1 B oGOmactax «RS-485-1» u «RS-485-2» ycraHoBUTE HEOOXOIUMBIC ISl TOCIEIYIOIICH
paboTel mapameTpsl nHTEpPeiicoB RS-485 npeodpazoBares:

- B criucke «IIpotokon» oOmactu «RS-485-1» BbIOEpUTE MPOTOKOJ TEpenayd JaHHBIX U3 psfa.

«MODBUS ASCIl», «MODBUS RTU», «M3K-101» (3nech u manee «M3IK-101» - cokpaieHHOE
HanMeHoBaHue npoTokona MOK 60870-5-101);

- B cucke «[Iporokonm» obmactu «RS-485-2» BeiOepuTe MNPOTOKOJ TEepeavn JAHHBIX U3 psja:
«MODBUS ASCII», <MODBUS RTU», «M3OK-101», «ExtDev». B kauecTtBe mpumepa BHEITHUN BH]

OCHOBHOT'O OKHa NporpaMMmsl ¢ (aiiaoM koHpurypauun npeobpaszoBatenss AET411-11 u BriOpaHHBIM
st uHTepdeiica «RS-485(2)» nporokosnaom nepemayn qaHabix «MOK-101» npusenen Ha pucyHke b.3;
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S setComplex 4 LI_I—J':' e e

Wzrepaereie napamerpel

WA pervcTtpa | Anpec | E aiir | K1K2K3 | 1D rp. | YeoTaeka < | Yeoraeka » | Hom. sHay | Ea. wzm | Peeepc | -
Hanpaserue pase b (Ua) O=000000 2 s000 1
Hanpaserue pase B (Ub) Q000001 2 RO00 1 L
Hanpasenue gasel C [Uc) O«000002 2 ROO0 1 =
Hanprserue Hynesoli nocneqosartensHocTH [Ua) O=000003 2 RO00 1
Tok dase & (la) O=000004 2 RO00 1
Tok aszel B [Ib] Oz000005 2 5000 1
Tok pase C(lc] 0=000008 2 RO00 1
Tok Hyneeal NocnegoeaTEAEHOCTH (lo] Ow000007 2 RO00 1
M eaypasHoe HanpaxeHKe (Llab) Ox000008 2 RO00 1
M esaypasHoe HanpaxeHue (Ubc) Ox000003 2 RO00 1
M esaypasHoe HanpAxenwe (Uca) O=000002 2 RO00 1
ARTHEHAA MOWHOCTE dasel & [Pa) O=00000B8 2 RO00 1
AKTHEHaA MOWHOCTE dase B [Pb) O«00000C 2 R000 1
AKTHEHAA MOWHOCTE daskl C [Pc) Ox000000 2 s000 1
AKTUEHER MOLWHOCTE TOEXPESHOR ClcTersl [P Ox00000E 2 5000 1 Sk
m -
R5-485-1 R5-485-2 Pazmep averikH FPasztep nonA TP 26N KOHPHMYPELMH
NarATH, GaiT “énpec ASDU"
Cropoete  [9g00 Cropoete  fgg0p  + g [SET 4. dat
2 i‘ 1 -
Cron 2 - Cron 2 - b OTKPETE | CDHDaHMTb|
FPasztep nonA Pazmep nona
Hernocte  [HET - Herrocte  [HET - “tAapec ofterTa "M pHHHa
HHPOPMALHH' nepegaqn’
Aapec 1 i‘ Aapec 1 i‘ |2 ﬂ |1 j YreHue | Mposepka | 3anuce |
Mpotokon  [WMODEUS ASCI MNpaorokon ASDU Mopr
[l = cows = [
IPagpec [ 285 255 . 255 . 255 Macka | 256 . 255 . 255 . 255 Wmos | 255 255 . 255 . 255 TCPnopr [an
| 250 " 3% npoBoaHaA ceTh
e 4-
HMenonesoeate OxES BMecTto FC [ <93 [ <0 AET411-1 e MR GE
Betpoennoe MO
AET v 1133 K.oHTponeHan cyrma 0x072E ™ Wckamouure us onpoca PR, DPF
Pucynok b.3

- B moje «Anpec» obmacreir «RS-485-1» u «RS-485-2» ycraHoBuTe aapec MOAKIIOYEHHOTO
npeoOpasoBarest A1 padoThl Ha 00BeKTe. AJpeca MOTYT OBITh Pa3HBIMU, IO YMOJYAHUIO JUISI KaXKI0TO
uHTepderica ycTaHOBJICH aapec «1».

b.2.3.2 Tlone «Pa3mep stueiiku maMsatu, 0aiT» onpeenseT KOJIHIECTBO alpecoB, UCIOIb3yEMbIX
onauM peructpom (KomudectBo agpecos = Pasmep peructpa /Pasmep siueiiku namsitu). KomuuectBo
aJIPECOB IIETI0€ U OKPYTIIAETCS B OOJIBIIIYIO CTOPOHY.

b.2.3.3 Crucku «Pa3mep nons «Anpec ASDU», «Pasmep monst «Anpec o0bekTa HHPOpMAIHI,
«ASDU», «Pa3mep nons «[Ipuunna nepenaum», ¢uaxku B oomactu «Mcmonp3oBate OXES BMecTto FC»
JOCTYIHBI TIPU BBIOOpE MpoToKosa «MOK-101».

Cnucok «Pasmep nonst «Anpec ASDU» npeanasnauen i BeiOopa pazmepa oodmero aapeca ASDU
u3 psjga 1, 2 Gaiira.

Crucok «Pa3mep nonst «Anpec oobekTa nHpopMaum» npeaHa3HaueH Uit BEIOOpa pa3mepa aapeca
o0bekTa nHpopmManuu u3 psaa 1, 2, 3 Oaiira.

Crcox «ASDU» nipenHa3HaueH A7t BBIOOpa UCTIONB3yeMoro 010ka AaHHbIX 13 psaa 9, 10, 21, 34, 143.

Crncoxk «Pa3mep nonst «IIpuunHa nepenaum» mpeIHasHaueH s BeIoopa pasmepa moist «IIpuanna
nepexaun» u3 psga 1, 2 Gaiira.

Onaxku B obmactu  «Mcnomb3oBate OXE5 Bmecro FC» mpenHaszHaueHbl 1711 3aMEHBI
¢yHkunonanbHbIX Kog0B FC< 9 > FC< 0 > xaHaibHOTO ypOBHS.

b.2.3.4 TTpu HEOOXOAMMOCTH ISl YMEHBIIICHUST KOJMYECTBA TIEPEIaBACMbIX JaHHBIX UCIIOIB3YETCS
¢bnaxok «Mckmounts u3 onpoca PF, DPF». [Ipu ycranoBke 3toro (hara manaeie peructpos PFa, PFb,
PFc, PF, DPFa, DPFb, DPFc, DPF niepenaBatbcs He Oy IyT.
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b.2.4 Beibop pexuma u3mMepeHus

b.2.4.1 Pexum wu3MepeHus npeoOpazoBarens (TPEeXIPOBOAHAS WIIM YETHIPEXIPOBOJIHAS CETh)
BBIOMPAETCS C IOMOIIBIO IEPEKITIOYATENS «3-X POBOIHAS CETh/4-X MPOBOTHAS CETHY.

b.2.5 Hactpoiika napamMeTpoB perucTpoB JaHHBIX

b.2.5.1 B o6mactu «l3mepsieMble TapaMeTpbl» MPUBEJCH CITMCOK BCEX M3MEPSICMBIX apaMeTpOB,
aZipeca COOTBETCTBYIOLIMX PErMCTPOB, pa3Mep KaXJIOoro peructpa B 0OaiitaXx, HOpMHpYOIIUE
ko3 durments K1, K2 wmu K3 mi1st kaxmoro u3mepsieMoro napamerpa.

Ecnu Obut BBIOpaH pekuM «3-X MPOBOJAHAS CETh», HEM3MEpSEMBbIE B 3TOM PEKUME IapameTphl
BBIJICIISFOTCS B CIIUCKE KPACHBIM I[BETOM.

b.2.5.2 Tlpu nHeobxomumoctu kKodduipenT K; ycTaHaBIUBaeTCs Ui U3MEPSCMBIX TOKOB M
Hanpspkenuid B mpenenax ot 2500 mo 5000 , koadduiment K, ycraHaBiamBaeTcs Uil U3MEPSIEMBIX
mortrHocTei B mpeaenax oT 1000 qo 5000, kosddunment k3 ycranaBmuBaeTes 11 U3MEPSIEMO 4aCTOTHI
B ipenenax ot 20000 xo 50000.

b.2.5.3 Jlns penakTUpoBaHUs CBOMCTB Ka)JI0TO M3MEPSEMOro napaMmerpa HeoOXOAMMO OTKPBITH
JMajaoroBoe okHO «CBoiicTBa». [yt €ro OTKpbITHUS:

- B obnactu «/M3MepsieMble TapaMeTpbl» OCHOBHOTO OKHA MPOrpaMMbl B cTosOIEe «MMst peructpa»
BBIOCPHTE C TOMOIIBIO KMBIIIH» pelaKTHpyeMblii mapamerp (Hampumep «Hanpsokenne daser A (Ua)»),

- IBaXX/Ibl HAXKMUTE JIEBYIO KHOIKY «MBIILIU.

B mosiBuBIIEMCsl OKHE TIPH HEOOXOAMMOCTH PEIAKTUPYETCsS HOPMUPYIOIMUN KOdD(DUIIUEHT, apec
perucrpa, ero paMep uist Bcex IpoToKoJIoB nepenayr u Homep |ID rpynnsl npu BeIOpaHHOM IPOTOKOJIE
«M3K-101». OxHo «CBOMCTBa» MpeacTaBiIeHo Ha pucyHke b.4.

Pucynok b.4

[To okOHYaHHM peJaKTUPOBAHUS HEOOXOTUMBIX Ui pabOThl MAPAMETPOB HAXKMHUTE C IOMOILBIO
«mplim» KHONKY «OK» B okHe «CBoiicTBa». BHeceHHble n3MeHeHUs Oy Iy T 3alIOMHEHBI U OTOOPa)KEHBI B
OCHOBHOM OKHE MPOTrPaMMBbl.

b.2.6 YcranoBka nmapameTpoB AJisi paOOThHI C BHEITHUMHU YCTPOUCTBAMU UHAMKAINH

b.2.6.1 TIpu BeiOope mist uHTepdeiica «RS-485-2» mpeobpazoBatens mportokona «ExtDev» okno
porpaMMbl IPUHUMAET BHJ, NPUBEICHHBIM Ha prcyHke b.5 (mpumep mns npeodpasosarens AET411-
11).
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B setComplex 4 [ = _I—J-s-:h
W sriepAgmble NapameTpel
WA peructpa | Aapec | Balm | K1K2K3 | 1D rp. | Yoraeka < | Yoraeka > | Hom. sHad | Ea. uzm | Peeepc | -
Hanpaserue dasen s (Ua) 0s000000 2 1 xri E3.51 A7.74 W Het
Hanpasenue pasel B (Ub] 0«000001 2 5000 1 577 E3.51 A7.74 W Het 1
Hanpaserue pasel C [Uc) 0z000002 2 sO00 1 RIT E351 R7.74 W Het =
Hanpsasenue Hynesol nocnegosatensHocTH (Ua) 0«000003 2 5000 1 77 E3.51 R7.74 W Het
Tok pask A [la) 0000004 2 5000 1 0.500 5.500 5.000 A Her
Tok pase B (Ib) 0000008 2 5000 1 0.500 5.500 5.000 A Her
Tok pask C (lc) 0000008 2 5000 1 0.500 5.500 5.000 A Her
ToK HYNEEDH NOCNESL0BATENEHOCTH [|a) 0s000007 2 5000 1 0.500 5.500 5.000 2 Het
MesnypasHoe HanpaxeHWe [Uab] 0s000008 2 5000 1 100 1100 100.0 W Het
MexaypazHoe HanpaxeHwe [Ubc] 0z000008 2 5000 1 100 1100 100.0 W Het
MexaypazHoe HanpamxeHWe [Uca] 04000004 2 5000 1 100 1100 100.0 W Het
ARTHEHAA MOWHOCTE $askl & [Pa) O«00000B 2 Rooo 1 2849 HFE 288.7 W Ha
ArTHEHaA MowHOCTE Paskl B (Pb) O«00000C 2 B000 1 2849 I7E 288.7 W Da
AETHEHEA MOWHOCTE dasel C [Pc] Ox00000D0 2 5000 1 289 37E 2887 W Na
AETHEHAA MOWHOCTE TReRpasHoi cucTerel [F] Ox00000E 2 5000 1 a7 953 866 W Ha v
F.03 PPULWEHT TPAHCPOPMALLWM N0 HanpaaeHun (KH) |4 K03 PPUULWEHT TPAHCPOPMALWM No Toky [KT) 1
RS-485-1 RS-485-2 Paztep aueiikm Paztep noaa B 3l KOHPUrYPALMMI
. I—_ISBDD - Bepems I—_|1 = MamMATH, Gai Aapec 250U |AE T
z i‘ 1
Cron 2 hd Cron 1 . OTKpLTE | CDHDaHHTb|
Paztep nons Pazmep nona
Hetrocte  [HET Herroete  [ypT “fppec offeekTa "MpH4IrHa
HHOPOpRAELMHMH" nepegadd’
Aapec 1 i‘ Aapec 1 :‘ |2 J |1 J YreHue | Mposepka | 3anuce |
Mporokon  [MODBUS ASCH « Mporokon ASDU Mopr
143 -] CCENS
IPagpec | 255 255 . 255 . 256 Macka | 255 . 256 . 265 . 255  Wmos | 55 286 255 . 255 TCPropr [an
| 250 " 3+ npoBoaHan ceT
e 4
HWenonesosare 0xE5 emecTo FC [ r AETATT-N R G
BcrpoerHoe MO
AET v 1133 KoHTpoaeHan cyrraa O0x073E ™ Weknwoure ws onpoca PF, DPF

Pucynok b.5

b.2.6.2 C nomompto npotokona «ExtDev» mo unTepdeiicy «RS-485(2)» nanHble H3MepeHUit
nepenatotcs mo JjuHuM RS-485 B HempepbiBHOM pexxume (0e3 3ampoca) Ha BHEHIHHE IH(POBBIC
yCTpOiCTBa MHANKAIMH, KOTOPBIE MOCTABIISIOTCS 110 OTJICIFHOMY 3aKa3y:

- ycrpoiictBo unaukanmuu AED, BbIONHEHHOE Ha CEMHCETMEHTHBIX HHAMKATOpPaX, KOTOpOE
NI03BOJISICT MHAWIMPOBATh TPH BBIOPAHHBIX MapaMeTpa W yCTaBKH (BO3MOXKHO mpucoeauHeHue a0 30
YCTPOUCTB K OHOMY ITPeo0pa3oBaTeio);

- yctporictBo uHaukanuu AEGD, BwimonHeHHOE Ha TpadUYecKOM HWHIWKATOpPE, Ha JIUCILICE
KOTOPOI'0, CMEHSS IpYT Apyra, HHIUIHUPYIOTCS AT KaJpOB 10 BOCEMb BHIOPAHHBIX TAPaMETPOB.

JlanHple Ha  BHEIIHUX yCTPOWMCTBAX WHAWKALMM  BBIBONATCS B  BHJAE JCCATUYHOTO
YETBIPEXPA3PAJHOTO YHCIIA, COOTBETCTBYIOIIETO H3MEPSEMON BEIMYMHE, BBIPAKECHHONW B EIMHUIAX
U3MEpEHHsI C Y4YeToM KOX(PQHUIMEHTOB TpaHCPOPMAIMM BHEIIHUX TPaHCHOPMATOPOB TOKA U
HaNpsDKeHUs, YCTAHOBIICHHBIX B TOYKE MPHUCOEIUMHEHUs INpeoOpazoBarens. JlaHHbIE OOHOBISIOTCS C
gacrtoroit 3 I'1L.

b.2.6.3 B nmone «Koadpduuuent tpanchopmaryu mo HanpspkeHuo (KH)» ¢ moMOIb0 KJIaBUATYPhI
KOMITbIOTEpa BBEJHUTE YUCIOBOE 3Ha4YCHHUE (TOJIBKO Lienoe 4uciio) koddduimenra Tpanchopmanun Ko,
HaxxmuTe «Enter» Ha knasuatype. Ilo ymonuanuto Ku = 1.

b.2.6.4 B mnone «Koaddunuent tpanchopmanmu no Toky (KT)» ¢ moMomipio KiaBHATYpBI
KOMIIBIOTEpa BBEJHUTE YMCIOBOE 3HaueHHe (TOJBKO Iienoe uucio) koddduumenta Tpancopmanun Kr,
HaxkmuTe «Enter» na kmasuarype. [lo ymomuanuio Kt = 1.

b.2.6.5 Ilocne BBoga 3nauenuit Ku u Kt nporpaMMoil BBIYHCISIOTCS U OTOOpa)KalOTCs B 00JIACTH
«M3mepsieMble TTapaMeTphl» HOMUHAIBHBIC 3HAYCHUS W CIUHHIBI M3MEPEHHS NapaMEeTPOB C YUYETOM
BBEACHHBIX Kod(p¢unuentoB. Jns mpumepa Ha pucyHke b.6 mpuBeneHO OKHO NporpaMMbl IOCIHE
Beenennsa Ku =1100 u Kt =120.
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u SetComplex 4 l = 3
HamepAgtels NapameTpel
WmA pervcTpa | Aapec | B aiir | K1K2K3 | 10 rp. | Yoraeka < | Horaeka > | Hom. sHay | Ea. iz | Pepepc | -

Hanpasenue pase b Ua) O«000000 2 R000 1 B35 B9.87 E3.51 (34 Het
Hanpasenue dase B [Ub] O«000000 2 5000 1 B35 B9.87 E3.51 kY Het
Hanpaserue pase C (U] O=000002 2 s000 1 E35 E9.87 E351 kX Her E
HanpaseHre Hyneg0R NocnegosaTenEHoCTH (Ua) Ox000003 2 5000 1 635 E9.87 E3.51 (3% Het
Tork dasel & (la) 0000004 2 5000 1 60.0 GE0.0 £00.0 A Her
Tok $assl B (Ib) Ow0oooos 2 5000 1 60.0 GE0.0 £00.0 A Her
Tok dase C(lc) 0000008 2 5000 1 60.0 §E0.0 £00.0 A Her
Tok HyneEol NocNeLoEaTENEHOCTH [la] O=000007 2 s000 1 EO.0 EEO.0 EO0.0 L3 Het
M esaypasHoe Hanpaxenwe (Uab) Ox000003 2 5000 1 1.0 121.0 1100 kx Het
M esaypasHoe HanpaxeHwe (Ubc) 0«000009 2 R000 1 1.0 121.0 1100 (34 Het
MesayspasHoe Hanpaxerve [Uca) O«000008 2 5000 1 1.0 121.0 1100 kY Het
ARTHEHAA MOWHOCTE dasel & [Pa) 0=00000B 2 s000 1 381 41.92 3| s na
AKTHEHEA MOWHOCTE $asel B [Fb) O«00000C 2 5000 1 38 41,92 381 bl na
AKTHEHAA MOWHOCTE daskl C [Pc) O«000000 2 A000 1 38 4192 3|1 bl Ha
AKTHEHSA MOWHOCTE TRERPESHOR CHETENE! [P O0x00000E 2 5000 1 1.4 125.7 1143 M Na i
F.02 PPUUMEHT TPaHSPOpMaLKK No HanpaxeHuio (KA (1100 K02 PPHUMEHT TPaHCRORMAaLMK na Toky (K1) 120
RS-485-1 RS-485-2 Paztep aueliki Paztep nona PP aiin KOHEHrYPELMU
. ’—_ISEDD - Brapesin ’—_|1 = MamMATH, Gaiir Aapec ASDU |AET_4>¢<.dat
2 i‘ 1
Cron 2 - Cron 1 = OTKpEME CoxpaHiTe
Paztep nona Pazmep nona
HetHocte  [HET - HetHooTe  [UET "thopec offtekTa "Mpu4mHa
WHPOpMALHM nepegaqd’
Aapec f i‘ “apsc 1 :‘ |2 J |‘I J YreHue | Mpoeepka | 3anuck |
Mpotokon  (MODEUS ASCH Mporokon  |Exbey p ASDU Mapr
143 -] jcoms ~| | E—
IPagpec | 265 255 . 255 . 255  Macka | 255 omg 255 255 Wmes | 285 255 L 255 . 255 TCPmopr [gp
r 250 " 3+ NpoBoaHaA CeTe
i+ 4.
Wenonesoears OxES emecto FC [ - AETH1T-1 S PG
Bctpoennos MO
AET v 1133 K.arrponsHan cyrra 0x075E I Wokmouure us onpoca PF, DPF
4
Pucynok b.6

b.2.6.6 Cronbupl «YcraBka <» U «YcraBka >» B Tabnuie «M3mepseMbple mapaMeTpbl» 0TOOpaKAOT
HACTpPOMKK mpeobOpazoBaTens Juis mepenadd JOaHHBIX Ha uHANKaTopel AED. Cronlusl copepxar
COOTBETCTBEHHO 3HAYEHUsS YCTAaBKM Ha YMEHBUIEHWE W YCTaBKM Ha MPEBBIIEHUE IS KaXXI0ro
u3MepseMoro mnapaMerpa. [lo ymondaHuIO 3HaueHHE YCTaBKM Ha yMeHblieHue coctaBiser 0,1 or
HOMMHAJILHOTO 3HAUYE€HUS U3MEPSEMOro MapaMmeTpa, 3Hau€HHE YCTaBKU Ha MpeBblllieHue coctapiseT 1,1
OT HOMHHAJILHOTO 3HAYEHUS U3MEPSEMOT0 mapamMeTpa.

Korna usmepeHHas BenuunHa napamMeTpa MEHbIIE 3HAUYEHUS YCTaBKU «YCTaBKa <», Ha yCTPOMCTBE
MHIUKAIUU CBETUTCA MHANKATOP «<» CIpaBa OT UHIUIMPYEMOTr0 3HAUECHUS TapaMeTpa.

Korna u3smepenHas BeianurHa napameTpa OoJblile 3HAUEHHUs YCTaBKU «YCTaBKa >», Ha yCTPOMCTBE
WHIMKAIUU CBETUTCA MHANKATOP «>» CIpaBa OT UHIUIMPYEMOTO 3HAUCHUS TapaMeTpa.

Korna m3mepeHHas BelIMUYMHA MapaMmeTpa HaXOAUTCS MEXKAY 3HAUYCHUSMU yCTaBOK, MHIUKATOPHI
YCTaBOK 3TOr0 IMapaMeTpa HE CBETSTCS.

b.2.6.7 Jlna penakTHpOBaHHS 3HAYCHUH YCTAaBOK M3MEPSIEMOro MapamMeTpa HEOOXOIUMO OTKPHITH
TuanoroBoe okHo «CBoiicTBa». [[jist ero OTKpBITHUS:

- B obsactu «/3mMepsiemble mapaMeTphl» OCHOBHOTO OKHa Iporpammsl B ctojdue «Mwms peructpa»

BBIOCPHTE C TOMOIIBIO KMBIIIM» peaakTupyemblil napamerp (Hanpumep «Tok daser A (1a)»),

- IBaXKbl HAYKMUTE JIEBYIO KHOIIKY «MBIIIH».

B nosBuBmemMcs okHe «CBoicTBa» B mojie «YcraBka <, A» BBeJUTE C MOMOIIBIO KIaBUATYpPhI
3HAUYEHUE YCTaBKM HA YMEHBIICHHE B EAWHHUIIAX W3MEPEHUs JJAHHOTO TMapamMeTpa, B IOJe
«YcraBka >, A» BBeAMTE 3HAUCHHME YCTAaBKM Ha IMPEBBIIIEHUE B €AMHULIAX H3MEPEHUs JAHHOTO
napamerpa. OxkHo «CBOMCTBa» I JTaHHOTO MIpUMEpPa MPUBEICHO Ha pUCYHKE b.7.
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Pucynok B.7

[To okOHUaHMU peTaKTUPOBAHUS 3HAYEHUH yCTaBOK U3MEPSAEMOT0 NapameTpa Ha)KMHUTE C TOMOIIBIO
«MpIu» KHONKY «OK» B okHe «CBoiicTBa». BHeceHHbIe M3MeHEeHUs: Oy Iy T 3allOMHEHBI U OTOOPaKEHBI B
OCHOBHOM OKHE TIPOTPaMMBI.

[Tpumeuanue - Cronben «PeBepe» B Tabmuie «l3mepsemMbie mapaMeTPhI» SIBISETCS PE3EPBHBIM H
JICWCTBHS C HUM B JAHHOM ONHMCAaHUU HE PACCMaTPUBAIOTCS.

b.2.6.8 BHemrHue ycTpoiicTBa MHIMKAIIMK KOHPUTypHpyroTcs mo nporpammam «Setindikator 4» u
«SetDisplay 4», onucanusi KOTOPBIX MPUBEICHBI B IKCIUTYaTAlMOHHOM JOKYMEHTAIIMHU Ha 3TH
YCTPOICTBA.

b.2.7 3anucek koHpUTrypauu u coxpaHenue padbodero ¢aiina

b.2.7.1 [lns 3anucu B npeoOpazoBaTenb chOpMUPOBAHHOM paboyeil KOHDUTYypaluy HY>KHO HaXKaTb
KHOIIKY «3amuch» B OCHOBHOM OKHE mporpaMmsbl. [locie HaxaTus KHONKH «3amuch» MOSBISETCS
BCILIBIBarOIIIEe OKHO «BBoj mapojis». OKHO porpaMMbl IPUHUMAET BH/I, IIPUBEICHHBINA Ha pucyHke b.8.

Pucynok b.8
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Jlns paspelieHrs 3amucud HeoOXOoAuMO BBeCTH Mapoib (5 CMMBOJIOB) M HakaTh KHOMKY «OK».
3aBoicKo# maponb «12345x.

Eciu mapons BBeOeH NpaBUIBHO, HAYHETCS IMPOLECC 3allUCH, KOTOpBIH oToOpa)kaercs
3aI0JIHEHUEM JIMHEHHON IIKajbl, paclojoXKeHHON noja KHomnkamu «Utenue», «IIpoBepka» n «3amnuce».
[Ipouecc 3amucu 3akaHYMBaeTCs, KOIJla JIMHEMHAasl IIKajga IOJHOCTBIO 3aIOJIHAETCS, W MOSBISETCS
cooOuieHne «3anuch JaHHBIX MPOILIA YCIEIIHOY.

[Tocne nmpoutenus: cooOmeHuss HaKMHUTE KHOMKY «OK».

b2.7.2 JIns u3aMeHeHUs mapoJis HYy)KHO Ha)KaTh KHOMKY «3amuCh», BO BCIUIBIBAIONIEM OKHE «BBOA
MapoJIs» HaxaTh KHONKY «HOBBINM maposib» M BBIMOJHUTH MPEIJIOKEHHBIEC TPOTPAMMON JEHCTBUSL.

B cnyuae yTpaThl maposis HE0OOXOAMMO CBSI3aThCs C M3FOTOBUTENIEM I MOJIYUYEHMs JallbHEHIINX
uHCTpyKIMi. KoHTakTHast nH(pOpMalys NpyUBeeHa B ACTIOPTEe Ha MpeoOpa3oBaTeb.

b.2.7.3 Tlpu maxkatuu kHOomku «[IpoBepka» 3amyckaercs Mporeaypa BEepHPHUKAIUN 3aMUCAHHON
KOH(pUTypanuy, MO0 OKOHYAaHUM BepUPUKALKUK U MOJOKUTEIHHOM pe3yjibTaTe OTKPBHIBAETCS OKHO C
coobuienneM «IIpoBepka JaHHBIX MPOILIA YCIIEIIHOY.

b.2.7.4 Jlna coxpaHenuss pabouero aiia KOHPUTypaluu B MaMATH KOMIIbIOTEpa HEOOXOAUMO
Ha)kaTh KHONKY «CoxpaHuTh» B 00nactu «®aiin KOHUTYpauu» U BHIIOIHATE HEOOXOIUMBIE ICHCTBUS
B MOSIBUBLIEMCS CTAaHJAPTHOM OKHE coXpaHeHHs (aiina.

b.2.8 Bo3Bpar k 3aB0/IcKO¥ KOHPUTYpaluu mpeodpazoBatess

b.2.8.1 Jlns Bo3BpaTa K 3aBOJACKON KOH(UTypanuu mpeoOpa3oBaTenst B obmactu  «Daiin
KOHQUTyparum» HKMHUTE C MOMOIIBI0 «MBIIN» KHOMKY «OTKPBITH» M 3arpy3uTe 3aBOACKOW (aiin
KoH(purypamuu. 3aBojckue ¢dailyibl HaxoaaTcs B manke «Programs \ Data» u umMeroT cienyrommui BII:

- Ui mpeoOpasoBateneit, uamepstonux napamerpsl PF, DPF (AET300, AET400):

«AET_*** |EC_PF.dat» mis AETxxx-01 u AET4xx-01C 6e3 MeTOK BpeMeHH;

«AET_*** |EC_RTC_PF.dat» nns AETxxx-11 u AET4xx-11C ¢ MeTKaMH BPEMEHH.

- Ui ipeoOpa3oBarenel, He uamepsitonux napamerpsl PF, DPF (AET100, AET200):

«AET_***_|EC.dat» minst AETxxx-01 6e3 METOK BpeMeHH;

«AET_*** |EC_RTC.dat» mis AETxxx-11 ¢ MeTKaMu BPEMCHH.

Hanpumep, nns npeo6pazoarens AET411-11 ¢ MeTkamu BpeMeHH HEO0OXOJMMO BHIOpATh (haiii
«AET_411 |IEC_RTC_PF.dat».

b.2.8.2 Tlocne 3arpy3ku (aiina 3aBojckas KOHPUTypamus OyaeT oToOpakeHa B OCHOBHOM OKHE
mporpamMmbl, a WMs BbIOpaHHOTO (aitma oTtodpasutTcs B WHOpMAMOHHOM Toyie oOiacTu «daitn
KOH(UTypaIim».

b.2.8.3 3anuce B mpeoOpa3oBarenb 3aBOACKON KOH(MUTYpalUU MPOU3BOIAUTCS HAKATHEM KHOIIKH
«3anuch» B OCHOBHOM OKHE MTPOTPAMMBI M Pa3peIIaeTcs Mociie BBEACHUS TapoJIs.

[Ipomecc 3amucu oToOpakaeTCsl 3aMOTHEHUEM JTMHEHHOM IIKaIbl, PACTIONOKEHHON MO KHOITKAMH
«Urenue», «[IpoBepka» u «3amuch». [lpomecc 3amucu 3aKkaHYMBAETCs, KOI/a JIMHEWHAs IIKaja
TIOJIHOCTBIO 3ATIOJTHSETCS, U MOSIBISIETCS COOOIICHHE «3aMuCh JaHHBIX MPOIIIA YCIICITHOY.

[Tocne npourenus coobuieHns HaxMuTe KHONKY «OK».
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b.3 PaGora ¢ nporpammoii 1Jis1 npeodpa3oBaresisi ¢ uHTepPeiicamu
Ethernet m RS-485

b.3.1 YcraHoBka mporpamMmmbl

b.3.1.1 JInst ycTaHOBKHM MPOrpaMMbl Ha KOMIBIOTEP OTKPOITE Ha KOMIAKT-AHCKe «J[oKyMeHTamus
U MPOrpaMMHOE 00eCIeueHHe», BXOJAIIEM B KOMILICKT IMOCTAaBKH MpeoOpasoBarens, manky «Preob
AET» u ckomupyiiTe u3 Hee Ha paboumii JUCK KoMmbioTepa mamnky «Programs». B panpheiimem
oOparnaitecs K mamnke «Programs», koTopasi HAXOAUTCS Ha paboyeM JUCKe KOMITBIOTepa.

b.3.1.2 Coenunnre nntepdeiic RS-485 npeodbpazosarenst uepes anantep «RS-485 — USB» ¢
USB-unTtepdelicom KOMITBIOTEpA.

b.3.1.3 Ilomaiite nmuTanue Ha MpeoOpa3OBaTEb.

b.3.1.4 OtkpoiiTe Ha KOMIbIOTEpE MaNKy «Programs», 3amycTure NporpaMMy Ha KOMIIBIOTEPE, AJIs
3TOT0 OTKPOMTE UcToMHsIeMbIl (aiin «SetComplex 4.exe», Haxoasiuiics B marnke «Programs».

BHemHuit BUJT OCHOBHOTO OKHA ITPOTPaMMBI TIOCJIC €€ 3aIycKa MoKa3aH Ha pucyHke b.9.

ﬂ SetComplex 4 = P
Hamepaetislie NapareTpel
HMma pervcrpa | Aapec | E air | K1K2K3 | 1D rp. | Yeoraska < | Yeraeka » | Hot. sHay | En. m3t | Pesepc |
o o
RS-485 Paztiep Auekiki Paztiep nona P 3l KOHPHrYpaLHU
Cropocte  [geop - Cropoete (45200 NaATH, G&HT ‘Aapec ASDU
2 i‘ 1
Cran 2 - Cron 1 ha OTKpbTE | CoxpaHHTb|
Fastiep nona Fastiep nona
Herhoote  [HET - Herhoote  [yET "Aapec offeekTa "M pr4mHAa
WHPOPHASLMM'" nepegayd’’
Aapec 1 i‘ Agpec 2 :‘ |2 J |'| J YreHue | Mpoeepka | Januce |
Mporokon o MNpoTokon AsSDU MNopr
e coM3 -]
IP anpec | . i i Macka | i i W oz | ] ] ] TCP mopr {20
o 250 " 3+ npoBogHan ceTh
4
Wenonesosare 0:E5 erecta FC [ - AE TR0 h# MpaBaanan ceTe
BerpoeHHos M0
AET v s o b s KoHrponeHas cyrama Ox_ _ ™ Weknwours us onpoca PF, DPF
Pucynok b.9

b.3.2 Urenue texyuieit KOHPUTypauuu mpeodpasoBaress

b.3.21 B cmucke «Ilopt» BeiOepure COM-mOpT KOMIBIOTEpPa, K KOTOPOMY IOJKIIOYCH
npeoOpazoBaTelb.

b.3.2.2 Haxmure kHOmKy «YTeHue» s cuuThiBaHUS (aiina koHuUrypanuu npeodpazoBaTes.
Texymast koHpUrypamus npeodpazonareins OyJIeT 0TOOpakeHa B OCHOBHOM OKHE ITPOrpaMMBbl.

BremHuit BUJ OCHOBHOTO OKHA MporpaMMbl c (aiiiioM KoH(purypanuu mpeodpa3oBaress
AET411-11E npusenen Ha pucyske b.10.
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u SetComplex 4 = S
Wamepaereie naparerpel
WA peructpa | Agpec | Eaim | K1KZK3 | 1D rp. | Yeraeka < | Yecraeka > | Hord. sHay | En. Wsm | Pesepc | -
Hanpaserne gaze & [Ua] 0<000000 2 A000 1
HanpaseHue daze B [Ub] O«000001 2 S000 1 1
Hanpaserre pazel C[Uc) O«000002 2 R000 1 =
Hanpaserre Hynegoi nocnegoeatensHocTH (o) O=000003 2 5000 1
Tok pasel A (la) O«000004 2 R000 1
Tor dase B (b 0s000005 2 5000 1
Tok paskl C (lc) O«000008 2 S000 1
Tok HYNeEoi NOCAELOEATENEHOCTH (0] O«000007 2 R000 1
M eskaypazHoe HanpaseHuwe (U ab) O«000008 2 5000 1
Meskaupaztoe Hanpaxenue (Ubc) O«000005 2 R000 1
MeskaydazHoe Hanprxenve (Uca) 0-000008 2 A000 1
AKTHMEHAA MOWHOCTE $askl & (Pa) O«00000B 2 S000 1
AKTHEHAA MOWHOCTE a3kl B (Pb) Os00000C 2 RO00 1
AKTHEHSA MOWHOCTE Baskl C [Pc) O=000000 2 5000 1
AKTUEHAA MOWHOCTL TOEXPAZHOMN CHCTEMb! [P 0=:00000E 2 5000 1 S
e -
RS-485 Ethernet Faztiep Aueliku Pastep nona P &N KOHPHMYPAL MK
Cropocre  [gg07 - Cropocts  [13207) e, GaiT Papec A50U" | e et aa
2 i‘ 1
Cron 2 hd Cron 1 z OTkpETE | Eo:-cpaHuTb|
Pazrep nona Pastep nons
Hetmocte  [HET  + Hetocte [yt “Aapec offberTa "MpkHIHa
MHPOPRSLM nepegaqu
Aapec 1 i‘ Aapec |'| i‘ |2 J 1 YreHme | MNpoeepka | 3anuce |
Mpotokon  [MODEUS ASCI v Mpotakon |MODBUS TCPAP AsDU Mopr
143 comz  ~| [
IPagpec [ 492 . 163 . 127 . &2 Macka | 256 0 255 . 255 . O Wmos | 192 . 158 . 127 . 1 TEFnopr fag
| 230 (™ 3+ NpoBoaHaA ceTh
fv 4
Mcnonbzosare 04ES emecta FC - [ - AET411-11E R PR
Becrpoentoe M0
AET-E v 1.1.3.31 KoHrponkHaa cyraraa Ox0EEE ™ Mekniowdrs ws onpoca PF, DPF

b.3.2.3 Ecmu COM-niopT ObLT BBIOpaH HETIPaBUIIBHO, TIOSIBUTCS COOOIIEHUE 00 OIMOKe. YKax)uTe

Pucynoxk b.10

npasuibHbI HOMep COM-mopra, 3aTeM MOBTOPHO HAXKMUTE KHOTIKY «YTeHHE».

b.3.3 YcranoBka napameTpoB oOMeHa JaHHBIME 10 uHTep(ericy Ethernet

b.3.3.1 B o6mnactu «Ethernet» ycranoBure HeoOXoauMbIe TSt TIOCIEAYOMICH pabOThI MapaMeTphbl

unrepdeiica Ethernet:

- B criucke «IIporokom» obmactu «Ethernet» BeiOepuTe MpOTOKON Mepeaayd AaHHBIX M3 Psa:
«MODBUS TCP/IP», «MDK-104» (3nech u manee «MDK-104» - cokpallieHHOE HAaUMEHOBaHHE

npotokosia MOK 60870-5-104).

Jlns mpuMmepa BHEIIHMK BHJ OCHOBHOTO OKHa Hporpammsl ¢ (aiom KoH(Urypanun
npeoOpazoBarenss AET411-11E u BeiOpanHbIM aiist mHTepdeiica Ethernet mporokxonom nepenaun

naaabix «MOK 104» npusenen Ha pucyHnke b.11;
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u SetComplex 4 l — iz-l
W smepAgtble NapamMeTpel
WA peructpa | Agpec | B | K1K2K3 | 1D rp. | Heraeka < | Hetaska > | Hom. sHay | Eq. usm | Pesepc | -
Hanpasenue ¢asel b (Ua] 0«000000 2 B000 1
Hanpaserue ¢azel B (Ub] 0=000001 Zz R000 1
Hanpaserue ¢asel C (Uc) O«000002 2 R000 1 E
HanpaseHue HUNEEOH NocnedoBaTenEHoCTH [a) O«000003 2 RO00 1
Tok waszk A [la) O«000004 2 5000 1
Tok wasb B (Ib) O=000005 2 5000 1
Tok pasel C (Ic) 0«000008 2 RO0O0 1
T oK HYNEEDIl NoCNEROEATENEHOCTH [la) 0«000007 2 5000 1
MexaydasHoe HanpAxeHue (Lab) e000008 2 5000 1
MexaypasHoe HanpaxeHue (Ubc) 0w000003 2 RO0O0 1
MexaypasHoe Hanpaxerue (Uca) 0000004 2 B000 1
AKTHEHAA MOWHOCTE daskl & [Pa) O=000008 2 5000 1
AKTHEHAA MOWHOCTE asel B [Ph) O«00000C 2 R000 1
AKTHBEHAA MOWHOCTE dasel C [Pe) 0«000000 2 B000 1
AKTUEHAA MOWHOCTE TREXdasHol cucTerel [P Ox00000E 2 5000 1 vl
- -
R5-435 Ethermet FPasmep queiiki Fastep nona 9P & KOHPHrypaLM9
CEI 0 B Cropocte  [Tg200 MarATH, GakT Agpec ASDU |AE T Hoan
_— — P4 =
Cron z - Cron 1 st OTkpems | CoHpaHHTb|
Pasmep nona Pastep nona
Hethoote  [HET - Hetrocte  |uET “Anpec ofberTa "M pUYMHa
WHPOPRASL MM nepedaiu’
Aapec 1 i‘ Aapec 2 - 1 - YreHue | MNpoeepka | 3anmce |
Mpotokon  [MODBUS ASCH MpoTokon A5l Mopt
1z~ cove ~| [
IPagpec | 192 . 168 . 127 . 82 Macka 255 . 255 . 255 . O Waes | 192 . 168 . 127 . 1 TCPnopr fag
[ LLMkaMyeckan nepenayua daHHe: TEPMON LMK AUNECK DM MEPEAaUM AaHHEIK, M | 230 (" 3- NpoBoAHan ceTh
" 3
Henonezoeate OsES ermecto FC [ <9 [ <0 AET4H1T-11E 3 TR ER EE
BEctpoennoe MO
AET-E v 1.1.3.31 K.oHTponsHan cymma Ox0E BE ™ Merawame ws onpoca PF, DPF
\

Pucynok b.11

- B mosie «Azpec» obmactu «Ethernet» ycranoBurte ajapec MOAKIIOUCHHOTO MpeoOpa3oBaTes s
paboThl Ha 00BEKTE. AJlpeca MOTYT ObITh pa3HBIMH, 110 YMOJTUYAHHUIO YCTAHOBJIEH ajapec «1».

b.3.3.2 YcranoBure 3HaueHus noieid: «IP ampec», «Macka», «Imo3», « TCP mopT» B COOTBETCTBUHU
¢ Hactpoiikamu cetu Ethernet.

b.3.3.3 st mporokoinia «MDK-104» nepeBos mpeoOpa3oBaTelis B PEKUM ITUKINIESCKON TIepeIadun
JIAHHBIX OCYIIECTBIISICTCS YCTAaHOBKOM (utarkka «lukmmdeckas repegava TaHHBIX.

[lepuon nukIMyecKoil mepeaaun JaHHBIX yCTaHaBlIMBaeTcs B noje «[lepron nuknnueckoit nepegauu
JTAHHBIX, MC».

b.3.3.4 JIns yMeHbBIIICHUS KOJUYECTBA MEePEAaBACMbIX JaHHBIX HCIIONIB3yeTcs (Piaxkok «VICKITIOUYHTh
u3 onpoca PF, DPF». IIpu ycranoBke atoro ¢uiara ganusie peructpos PFa, PFb, PFc, PF, DPFa, DPFb,
DPFc, DPF nepenaBatbcst He Oy TyT.

b.3.4 YcranoBka mapamMeTpoB oOMeHa JJaHHBIMHU 110 HHTepdericy RS-485

b.3.4.1 B o6mactu «RS-485» ycTaHOBUTE HEOOXOAUMBIC TSI TOCIEIYIONMEH pabOThl MapaMeTphl
untepdeiica RS-485 nmpeobpazoBarens:

- B crmucke «IIpotokon» obOmactu «RS-485» BpIOepHTE MPOTOKON TEpenavyd JaHHBIX H3 psjaa:
«MODBUS ASCII», «MODBUS RTU», «MDK-101», «ExtDev»;

- B noje «Aapec» obnactu «RS-485» yctaHoBuTe aapec MOIKIIOYEHHOTO MpeoOpasoBarens A
pabotbl Ha o0bekTe. [1o ymMoganuio ycranoBieH agpec «1».

b.3.4.2 Tlone «Pa3mep stueiiku maMsATH, 0aiT» onpeaenseT KOTMIECTBO aIpecoB, UCIOIb3YEMbIX
onauM peructpoM (KomudectBo anpecoB = Pasmep peructpa /Pasmep siueiiku namsitu). KomuuectBo
a/IpecoB 1IEJI0€ U OKPYIJIAETCS B OOJIBIIYIO CTOPOHY.
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b.3.4.3 Croucku «Pasmep moms «Anpec ASDU», «Pa3smep mons «Anpec oObekTa
uapopmarmn», «ASDU», «Pa3smep mnons «[lpuumna mnepemaum», GIakKd B 00JacTH
«Mcnonb3oBath 0XE5 Bmecto FC» moctynnsl npu Beibope mpoTokona «MOK-101».

Crucoxk «Pa3mep nons «Anpec ASDU» npennasHaueH Ui BeIOOpa pasmepa o0Iero aapeca
ASDU wu3 psiga 1, 2 6aiira.

Crnucok «Pa3mep monst «Anpec o0bekTa HHpOpManuu» MpeaHa3HaueH JUisi BbIOOpa pasmepa
anpeca oobekTa nHpopmaruu u3 psaga 1, 2, 3 Gaiita.

Crmcok «ASDU» nipeHazHaveH Ui BeIOOpa UCHoNb3yeMoro Ooka maHHbIX w3 psiaa 9, 10, 21, 34, 143.

Crucox «Pasmep momst «IlpuymHa mepemaum» MpeaHA3HAYCH s BBIOOpa pa3mepa MO
«[IpnunHa epenaun» u3 psaaa 1, 2 Oaiira.

Onaxku B obOmactu «Mcnome3oBath OXES5 BMecro FC» mnpemHasHaueHbl I 3aMEHBI
byHkunoHanbHbIX Kog0B FC< 9 >, FC< 0 > kaHanbHOTO ypOBHS.

b.3.4.4 Tlpu HeoOXOmUMOCTH JUIsi YMEHBIICHHS KOJMYECTBA IEPEIaBAEMBIX JIAHHBIX
ucnonb3yercs duaxox «Mckmounts u3 onpoca PF, DPF». Ilpu ycrtanoBke storo ¢iara gaHHbIe
peructpos PFa, PFb, PFc, PF, DPFa, DPFb, DPFc, DPF nepenaBaTbcs He OyayT.

b.3.5 Be16op pexnma u3mepeHus

b.3.5.1 Pexxum wu3Mepenus mpeodpaszoBarelisi (TPEXIPOBOAHAS UITH YETHIPEXIPOBOIHAS CETh)
BBIOMPACTCS C MOMOIIBIO TIEPEKIToYaTeNs «3-X MPOBOHAS CeTh/4-X MIPOBOIHAS CEThY.

b.3.6 Hactpoiika napamMeTpoB perucTpoB JaHHBIX ITpeoOpa3zoBaTes

b.3.6.1 B o6mactun «l3mepsiemMble TapaMeTpbl» TMPHBEIEH CIMCOK BCEX H3MEPSIEMbIX
nmapaMeTpoB, aJpeca COOTBETCTBYIOIIUX PErHCTPOB, pa3Mep KaKAOro perucrpa B OaiTax,
Hopmupyromue kodddurmentst K1, K2 nn K3 ai1s kakaoro nuamepseMoro napamerpa.

Ecnu 6611 BBIOpaH pexuM «3-X MPOBOJIHAS CETh», HEU3MEPSIEMbIE B TOM PEKUME IapaMeTphl
BBIJICJIAIOTCS B CIIMUCKE KPACHBIM [BETOM.

b.3.6.2 Tlpu HeobxomumocTn KoddduuueHT Ki ycTaHaBIMBAETCS IS U3MEPSIEMBIX TOKOB H
Hanpspkenuit B npeaenax ot 2500 mxo 5000 , koadduiment K, ycraHaBimBaeTcs isi H3MEPSIEMBbIX
morHoctei B npexaenax ot 1000 mo 5000, koaddumment K3 ycranaBiauBaeTcs Ui U3MepsIeMOn
gactotsl B ipenenax ot 20000 o 50000.

b.3.6.3 Jlns pemakTHpOBaHUS CBOMCTB KaXJOr0 H3MEPSAEMOro IapaMmerpa HeoOX0IuMo
OTKPBITh IUATOTOBOE OKHO «CBOMCTBa». [JIsl €ro OTKPBITHS:

- B obnmactu «l3MepsieMble HapamMeTpbl» OCHOBHOTO OKHAa Iporpammsl B cTonOune «Mms
perucTpa» BhIOEPUTE C MOMOIIBI0 KMBIIIM» pelaKTHPYeMbli mapametp (Hanpumep «Hampsbkenue
dassr A (Ua)»),

- IBOX]IbI HAOKMUTE JICBYIO KHOTIKY «MBIIIIH.

B mosiBuBIIEMCSI OKHE TIPH HEOOXOAMMOCTH PEAAKTHPYETCS HOPMHUPYIONIUH KOI(PPHUIIUECHT, aapec
perucTpa, €ro pasMep Ui BceX IMPOTOKOJIOB meperadn v Homep |D rpymnmnsl npu BbIOpaHHOM JUist
unaTepdeiica RS-485 nporokone «MOK-101». OxHo «CBolcTBa» MpecTaBiIeHO Ha pucyHKe b.12.

Pucynok b.12
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ITo oxoH4anuu PEOAAKTUPOBAHUA H€O6XOI[I/IMI)IX JJIsA pa6OTI>I napamMeTpoB HAXKXMUTEC C MMOMOLIBIO
«mbImu» KHOTIKY «OK» B okHe «CBolicTBa». BHECEHHBIC H3MEHEHMsI Oy Iy T 3alIOMHEHBI U OTOOPaKEHBI
B OCHOBHOM OKHE IPOTPAMMBI.

b.3.7 YcranoBka napamMeTpoB Juis pabOThI ¢ BHEITHUMH yCTPOWCTBAMH WHAUKALIUN

b.3.7.1 TIpu BeIOOpe nmnsi mHTepdeiica RS-485 mpeobpaszoBarens mpotokosnia «EXtDev» okHO
nporpaMMbl TIPUHUMAeT BHJ, TNPUBEACHHBIM Ha pucyHke b.13 (mpumep s mnpeoOpasoBartess
AET411-11E).

u SetComplex 4 [ = -Eh]
M3MEpAEMEIE NAPAMET P
Wma perucTpa | Appec | Baim | K1K2K3 | 1D rp. | Yeraeka ¢ | YoTaeka | Hor. zHay | En, 1am | Peeepc | -
Hanpasenue ¢ase 4 (Ua) Owoo0ooo 2 0 1 577 B3.51 5774 W Her
Hanpssenue azel B (LUb) Owooooom 2 5000 1 577 B3.51 A7.74 W Her |
Hanpssenue daze C(Uc) Owoooooz - 2 5000 1 577 B3.51 A7.74 W Her =
Hanpss#erue HYneeoi Nocnegoear eneHocTH [Lo) Owoooooz 2 5000 1 577 B3.51 A7.74 W Her
Tok qask A [la) 0x000004 2 5000 1 0.500 5500 5.000 B Her
Tok qaskl B [Ib) 0x000005 2 5000 1 0.500 5500 5.000 B Her
Tok qask C[lc) 0:000008 2 5000 1 0.500 5500 5.000 B Her
ToK HYNEEOH NOCNER0EATENEHOCTH [la] 0«000007 2 "000 1 0.500 5.600 5.000 A Her
MexaypaszHoe HanpaxeHuwe [Uab) Owoonoos 2 5000 1 100 1100 100.0 i Her
MexaypaszHoe HanpaxeHue [Ubc) 0000008 2 5000 1 100 1100 100.0 i Her
MexaypazHoe HanpaxeHue [Uca) 0000008 2 5000 1 100 1100 100.0 W Her
AKTHEHEA MOWHOCTE Pazel A (Pa) 0«00000E 2 B000 1 2839 376 2887 ' Na
AKTHEHEA MoWHOCTE Pazel B (Ph) Oz00000C 2 B000 1 2839 376 2887 ' Na
AKTHEHEA MoWHOCTE fazel C (Po) Ox00poon 2 5000 1 283 HTE 288.7 W Na
AKTUEHEA MOLHOCTE TOEXPAsHON CHETEME [P 0x00000E 2 5000 1 a7 953 866 W Na e
K.0m qrpUMEHT TRAHCROPMALMK NO Hanpaaerno (KH] |4 K0 P MEHT TPAHCROPMALMK N TokY [KT) 1
RS-485 Ethemet Paztep Auefiku Pazt4ep nona P &l KOHPHMYPALMH
Grepesms [T e l—_|1 0 NaMATH, GaET ‘Bppec ASDU |.ﬁE T e
2 :‘ 1 ~
Cran 1 Cran 1 | | J OTkpeTE | EDKDaHMTb|
Pazmep nona Pazrep nona
Hethocte  [4ET Hethocte  [UET "Agpec offvexTa "M prsmHa
WHEOPMELMM" nepeaaqy’’
Aapec 1 :‘ Aapec 1 i‘ |2 | 1 | UreHue | Mpoespka | Zanmce |
Mpotokon  [EuDey = Mpotokon | paK-104 = ASDU Mapr
43 | jcove ~|
IPaspec | 992 168 . 127 . w2 Mama | e RS 255 0 Wmos | 92 . 18 . 127 . 1 TEPmopr [gn
[ Umkamyeck.an nepegaya aaHHs: M EPMON, UHKIMIECKON MEPELEY AaHHEK, M | 250 (" 3-4 NPOBOAHAA CETE
" 4-
Wecnonesoeate 0sES emecTo FC [ <% [ <0 AET411-11E x posaarian cer
BerpoenHoe MO
AETEw 11331 KoHTponeHas cyra Ox0EEE [ Mekmoudrs 1z onpoca PF, DPF

Pucynoxk b.13

b.3.7.2 C nmomomipio mporokona «ExtDev» mo unTepdeiicy RS-485 mpeoOpaszoBarenss gaHHbBIE
u3MepeHnil mepenatorcs no jauHUM RS-485 B HenpepeiBHOM pexkume (0e3 3ampoca) Ha BHEIIHHE
1M(poBbIE YCTPOUCTBA UHAMKAIIMH, KOTOPBIE MOCTABIIAIOTCS [0 OTACIBHOMY 3aKa3y:

- ycrpoictBo uHAaukanuu AED, BbIMONHEHHOE Ha CEMUCErMEHTHBIX HMHIUKATOPax, KOTOpOe
MO3BOJISICT MHIMIUPOBATh TPHU BBHIOPAHHBIX MapaMeTpa M yCcTaBKU (BO3MOXKHO mpucoeauHeHue 10 30
YCTPOMCTB K OTHOMY IPeo0pa3oBaTeio);

- ycrporictBo mHaukaimu AEGD, BemonHeHHoe Ha TpaduueckoM WHIWMKATOPE, Ha JUCILICE
KOTOPOT'0, CMEHSIS IpyT ApyTra, MHIULHUPYIOTCS IATh KaJIpOB 110 BOCEMb BBIOpPAaHHBIX [TapaMETPOB.

JlaHHple HA BHEIIHUX YCTPOWCTBAX WHAWKALMU BBIBOAATCS B  BUAE JECITUYHOTO
YETBIPEXPA3PSIIHOTO YHCIIa, COOTBETCTBYIOUIETO H3MEPSEMON BEJIMYMHE, BBIPAXKEHHON B €IMHUIAX
U3MEpeHUs: ¢ yderoM Ko3(h(dUIHMEHTOB TpaHCPOpMAIMK BHEUIHUX TpaHC(HOPMATOPOB TOKA U
HaNpsDKEHUs, YCTAHOBJIEHHBIX B TOYKE NPUCOEIUHEHHUs NpeoOpazoBarens. JlaHHble OOHOBISIOTCA C
yacroroit 3 I'm.
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b.3.7.3 B none «Koaddurment tpanchopmaryu no HanpsokeHuto (KH)» ¢ moMOIbio KiIaBHATYPbl
KOMIIBIOTEpa BBEIUTE YHCIOBOE 3HAYCHHE (TOJIBKO IIeoe Yucio) koddduimenra tpanchopmannu Ko,
HakmuTe «Enter» na knasuarype. Ilo ymomuanuto Ku = 1.

b.3.7.4 B mnone «Ko3pouumenr tpanchopmanuu mno Toky (KT)» ¢ mMOMOIIBIO KIaBHATYphI
KOMITBIOTEpa BBEJMTE YHCIOBOE 3HAUCHUE (TOJIBKO ILIEJI0oe YHCIio) KodddunueHta Tpanchopmaimu Kr,
Haxxmute «Enter» na xnaBuarype. [To ymomuanuto Kt = 1.

3.7.5 Tlocne BBoga 3nauenuss Ku u KT mporpamMmoil BBIYUCIAIOTCS U OTOOpa)karoTcsi B 00JIacTH
«M3MepsieMble mapamMeTpbl» HOMHHAJIbHBIC 3HAUYEHUS M €IMHHIIBI U3MEPEHHs MapaMeTpoB C y4eTOM
BBEJICHHBIX Kod(¢dunmentoB. [ns mpumepa Ha pucynke b.14 mpuBeseHO OKHO MpPOrpaMMbl MOCTe
BeeaeHua Ku =1100 u Kt =120.

S setComplex 4 El_léj
Wamepsaemele naparetpel
WA perkcTpa | Aapec | E &b | K1 K23 | 1D rp. | YeTaeka € | YeTaeka » | Hor. 3Hay | Ea. usm | Pegepc | -
Hanpa:erme daselé [Ua) Ox000000 2 5000 1 B35 E9.87 E3.51 (% Her
Hanpa:erme ease B (Ub] Ox000001 2 5000 1 E.35 E9.87 E3.51 (2% Her
Hanps:#enue dase C[Uc) O=000002 2 R000 1 E.35 E9.87 E3.51 kM Her £
Hanpaserue Hynesol nocnegosarensHocTH [Ua) 0«000003 2 5000 1 B35 E9.87 E3.51 (30 Her
Tok dazel b (la) 0x000004 2 5000 1 E0.0 EED.O E00.0 A Her
Tok dazel B (1) Oz000005 2 5000 1 60.0 G60.0 600.0 A Her
Tor waszel C (lc) 0«000008 2 5000 1 E0.0 BED.0 £00.0 A Her
T oK HYNEE0M NOCNSN0ESTENEHOCTH (l0] O=000007 2 R000 1 EO.0 EEO.0 E00.0 Y Her
MemxaypazHoe Hanpaxenue [Uab] 0«000008 2 5000 1 11.0 121.0 1100 (30 Her
MexaypazHoe HanpaxeHue [Ubc) Ox000003 2 5000 1 11.0 121.0 1100 k Her
MexgypasHoe HanpaskeHue [Uca) O=000008 2 R000 1 1.0 121.0 1100 (2% Her
AKTHEHAA MOWHOCTE $askl & [Pa) O=00000B 2 5000 1 3.81 41.92 | [ Ha
AKTHEHAA MOWHOCTE $askel B [Ph) Ox00000C 2 5000 1 3.81 41.92 | [ Ha
AKTHEHEA MowHoCTE daskl C [Pc) O=000000 2 5000 1 38 41.92 3|n b Na
AKTHEHEA MOLHOCTD TREXPASHOA CHCTEtbl [P 0x00000E 2 5000 1 11.4 1257 114.3 [ la Sk
.03 @ PULMEHT TPEHCPOPMALKK N0 HanpaxeHHo [KA) (1100 .03 @ PULMEHT TPEHCPOPHALKK Mo Toky (K1) 120
RS-485 Ethermet Pazrep aueiiki Paztep nona T aiin KOHPUMYPELMHM
NAaATH, GaidT “Aapec ASDL"
Cropocte ({9200 Crapacte ({9200 G [BET_d:. dat
= = | -
Cron 1 Cron 1 OTkpeme | CoxpaHuTb|
Paztiep nona Pastiep nonn
Herroote  [yET Hetvocte  [yET “Appec offbexTa "MpudMHa
HHPOPHELHH nepeqaqd’’
Aapec 1 :‘ Aapec 1 i‘ |2 ﬂ |1 ﬂ YreHme | MNpoeepka | 3anuck |
Mpotokon | Eubesy = Mpotokon  [3K-104 p AsDU MNopr
4z -] [coms |
IPagpec | 192 . 188 . 127 . 82 Macka | 255 285 . 286 . O Waos | 19z . 1e8 . 127 . 1 TCPnopr [an
™ Umkamyeckan nepeaaya aaHHER MEPHOR UMKAMYECK i NEPEnasd AaHHEE, M | 230 " 3« npoBagHan ceTe
i 4.
Wenonssosare OxES emecTo FC [ <3 [ <0» AET411-11E 2 COpEEEHER EE
BEctpoenHoe MO
AET-E v 1.1.3.31 K.oHTponeHas cyrra Ox0EEE ™ Wekmouts 1= onpoca PF, DFF

Pucynok b.14

b.3.7.6 Cronbupl «YcraBka < » W «YcTaBka > » B Ta0iuie «V3Mepsemble NapameTpbD»
OTOOpaXaroT HACTPOWKHM TpeoOpaszoBarels M nepenaadn AaHHBIX Ha uHAuKaTopbl AED. CronOibr
coJiepKaT COOTBETCTBEHHO 3HAUEHHWs YCTaBKM HA YMEHBIIEHHWE M YCTAaBKM Ha TMPEBBIIICHUE IS
KQXKJ0r0 u3MepsieMoro mapameTpa. [lo ymMon4aHuio 3Ha4eHHE YCTaBKHM Ha yMeHbIeHue cocrapiser 0,1
OT HOMHHAJILHOTO 3HAYEHUS M3MEPSIEMOTo TMapaMeTpa, 3HAYCHHE YCTaBKU HA TPEBBIIIICHHE COCTaBIISET
1,1 oT HOMUHAIILHOTO 3HAYCHUS U3MEPSEMOTO TapamMeTpa.

Korma wu3mepenHHass BenWuMHA TapaMeTpa MEHBIIE 3HAYCHHUS YCTaBKU «YcTaBka < », Ha
YCTPOMCTBE MHIUKAIUN CBETUTCSI HHIUKATOP «<» CIIpaBa OT HHIUIIUPYEMOTO 3HAUCHHUS ITapamMeTpa.

Korna w3mepeHHass BeiqMuMHA MapaMeTpa OoJbIe 3HAYSHHWsS YCTaBKH «YcTaBka > », Ha
YCTPOWCTBE MHIMKAIIMUA CBETHTCS HHIUKATOP «>» CIpaBa OT HHIUIMPYEMOTO 3HAYCHHS ITapaMeTpa.

Korna n3mepenHas Benu4MHA MapamMeTpa HaXOAUTCS MEXKIY 3HAUYCHUSMU YCTaBOK, HHIUKATOPHI
YCTaBOK 3TOTO TMapaMeTpa HE CBETATCS.
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b.3.7.7 Jlna penakTupoBaHus 3HaUYEHUN yCTAaBOK U3MEPSIEMOTo ImapaMeTpa HeoOXOIUMO OTKPHITh
nuanoroBoe okHo «CBoicTBa». J{71s1 €ro OTKPBITHS:

- B o0nactu «l3Mepsiemble mapaMeTpbl» OCHOBHOTO OKHA MPOrpaMMEbI B cToj01e «Mms peructpa»
BBIOCPHUTE C OMOIIBIO KMBIIIM» PEAAKTUPYEMBIid TapaMeTp (Hampumep «MexaydaszHoe HalpsHKEHHE
(Uab)»),

- IBX]IbI HAOKMUTE JICBYIO KHOTIKY «MBIIIIN.

B nosiBuBmIemMcst okHe «CBoiicTBa» (11 1aHHOTO NpuMepa) B moiie «YcraBka <, KV» BBenute C
IIOMOIIIBIO KJIABUATYpPbl 3HAUCHUC YCTABKM Ha YMCHBUIICHUC B CIHMHULAX HW3MCPCHHA OAHHOTO
napametrpa, B moje «YcraBka >, KV» BBeAuMTe 3HAUCHHE YCTaBKM HA MPEBBIIICHUEC B EIMHHIIAX
u3Mepenus: naHHoro mapamerpa. OxHo «CBoiicTBa» Ui JaHHOTO TMpHMeEpa MPUBEACHO Ha PUCYHKE
b.15.

Pucynok b.15

[Io oxoHYaHMM pEJAKTUPOBAHMS 3HAYCHHWH YCTABOK M3MEpSEMOro MapameTpa HaXMHUTE C
MOMOIIBI0 «MbIIIM» KHOMKY «OK» B okHe «CBoiicTBa». BHeceHHbIE M3MEHEHUsI OyIyT 3allOMHEHBI U
0TOOpa)KEHBI B OCHOBHOM OKHE ITPOTPAMMBI.

ITpumeuanue - Ctonber «Peepc» B Tabnune «M3MepsiemMble mapaMeTpbI» SBJISETCS PE3EPBHBIM U
JIEMCTBUS C HUM B IAaHHOM OITMCAHUU HE PacCMaTpPUBAIOTCS.

b.3.7.8 Bremnue ycrpoiicTBa HHAMKAUUK KOHPHUTYpHUPYIOTCs Mo mporpammam «Setindikator 4» u
«SetDisplay 4», ommcaHus KOTOPHIX IPHBEICHBI B JKCIUIyaTallMOHHOM JOKYMEHTallMM Ha OTH
YCTPOWCTBA.

b.3.8 3anuch koHpUrypaiuu u coxpanenue padbouero ¢aitna

b.3.8.1 JIns 3amucu B mpeoOpaszoBateb CHOPMHUPOBAHHOW pabodeii KOHPUTYypalHuud HYKHO
HakKaTb KHOINKY «3amuch» B OCHOBHOM OKHe mporpammbl. Ilocie HakaTtus KHONKH «3amuch»
MOSIBJISIETCS BCIUIbIBatoIee OKHO «BBoa maposns». OKHO mporpaMMbl IPUHUMAET BUJ, MPUBEICHHBIN Ha
pucynke b.16.
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Pucynok b.16

JIi1st paspeleHus 3aucH HeoOXO0JMMO BBECTH Maposib (5 CHMBOJIOB) U HaxaTh KHONKY «OK».
3aBojckoi mapoib «12345».

Ecnmu mapons BBeIeH NpaBWIBHO, HAYHETCS MPOIECC 3alMCH, KOTOPBIM OTOOpa)aercs
3al0JJHEHUEM JIMHEWHOW IIKalbl, PAacHoJIOKEHHOW noja KHonkamu «Yrtenume», «lIpoBepka» wu
«3anuce». Ilponecc 3anucu 3akaHUMBAeTCs, KOT/la JIMHEHHas IIKana MOJIHOCTHIO 3allONHSETCs, U
HOSABISETCS COOOLIEHNE «3auCh JaHHBIX MPOILIA YCHECIIHOY.

[ocne nmpourenus: cooOmeHuss HaKMHUTE KHOMKY «OK».

b.3.8.2 Jlns w3MeHeHUS TapoJisi HY)KHO HakKaTh KHOIKY «3aIUCh», BO BCIUTBIBAIONIEM OKHE
«BBoj mapons» Haxarh KHONKY «HOBBIM maposib» M BBINOJHUTH MPEUIOKEHHBIE MPOrpaMMOn
JICUCTBUSL.

B cinydae yrparel maponsi HEOOXOIMMO CBS3aTbCS C HW3TOTOBHTENEM JUISl TOJyYEHUS
nanpHeHmX nHCTpyKuui. KoHnrakTHast uHopmanus npuBeieHa B acropTe Ha npeoOpa3oBaTelb.

b.3.8.3 Ilpm Haxatum xkHonku «[IpoBepka» 3amyckaercs mnpoueaypa BepupUKanuu
3alMCaHHON KOH(MUTypaluu, IO OKOHYAHUM BEpUPHUKAIMU W TIOJOXKHUTEIBHOM pe3yJbTare
OTKPBIBAETCSI OKHO ¢ cooOuieHneM «IIpoBepka JaHHBIX MPOLLUIA YCIEIIHOY.

b.3.8.4 JIns coxpanenwus pabouero aiiyia KOHQUTYpaAITUU B TAMITH KOMITBIOTEpa HEOOX0IUMO
Ha)xaThb KHOMKY «CoxpaHuTh» B oOmnactu «®Paill KOHGUrypalun» W BHIIOJIHUTH HEOOXOAUMBIE
JIeCTBUS B MOSBUBIIEMCS] CTAaHIAPTHOM OKHE COXpaHeHHus (aiiia.
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b.3.9 BosBpar k 3aB0ICKO# KOHGUTYpaluu Mpeodpa3oBaTeis

b.3.9.1 Jlns Bo3BpaTa K 3aBOJICKOM KOH(QUTyparuu mpeoOpaszoBarenss B obOnactu «daitn
KOH(UTypanum» HAKMUTE C MOMOIIBIO KMBIIIN» KHONKY «OTKpBITE» U 3arpy3uTe 3aBOJICKOH (aiin
KOH(pUrypanuu. 3aBoJckue ¢aitibl HaxoasaTes B manke «Programs \ Data_E» u umeroT ciemyrommii
BUJI:

- s mpeobpasoBatenei, namepsromux napametpsl PF, DPF (AET300, AET400):
«AET_*** |EC_E_PF.dat» mns AETxxx-01E u AET4xx-01CE 6e3 MeTOK BpeMEHH;
«AET_***_|EC_RTC_E_PF.dat» nna AETxxx-11E u AET4xx-11CE ¢ MmeTkamMu BpeMEHH.
- auist mpeoOpasoBarenel, He u3Mepstonux napamerpsl PF, DPF (AET100, AET200):
«AET_*** |EC_E.dat» nna AETxxx-01E 6e3 MeTOK BpeMeHH;

«AET_*** |EC_RTC_E.dat» mnst AETxxx-11E ¢ MeTkaMu BpeMEHH.

Hanpumep, s npeobpaszoBatenss AET411-11E ¢ merkamu BpeMeHM HEOOXOIUMO BBIOpAThH
¢aitn «<AET_411 IEC_RTC_E_PF.dat».

b.3.9.2 Tlocne 3arpy3ku daiina 3aBojackas KoHpUTypaius OyaeT oToOpakeHa B OCHOBHOM OKHE
nporpamMMbl, a MMsi BBIOpaHHOTO (haiiia oToOpasuTcs B MHPOPMALMOHHOM Tmojie obnactu «Daiin
KOH(UTypaIimn».

b.3.9.3 3anuck B mpeoOpa3oBaTelb 3aBOACKON KOH(PUTYpaIMy TPOU3BOIUTCS HAKATHEM KHOIIKH
«3amuch» B OCHOBHOM OKHE IIPOTPAMMBI M Pa3peIIaeTcsl Mociie BBEACHUS TapoJIs.

[Ipomniecc 3ammcu  oToOpaXkaeTcss 3allOJHEHHEM JIMHEHHOW IIKallbl, PACIOJOKEHHON IO
kHomKamu «YUtenue», «IIpoBepka» u «3ammch». [Iporecc 3amucu 3aKaHUMBAETCs, KOTJa JIMHCHHAsS
IIKaJIa TIOJTHOCTBIO 3aIOJTHAETCS, U MOSBISAETCS COOOIIEHUE «3aMuCh JaHHBIX MPOIILIa yCIIEITHOY.

[Tocne mpoutenus cooOmeHHs HAXXMHUTE KHOTIKY «OK».

b.4 Coo0uienus 00 ommoKax

b.4.1 CooOmienust 06 ommbKax peaanu30BaHbl B BUJIE CIASAYIOMINX BCIUIBIBAIOIINX OKOH:

- «JlaHHBIA aJxpec UCHOJNB3YeTCs JAPYTrMM peructpoM. CABHHYTH PETUCTPHI?» - TIpU
YCTAaHOBIICHMM HOBOTO ajpeca ObT OOHAPYKEH PETrucTp, YXKE UCHOIB3YIONINI 3TOT ajapec.
[Tonme30oBarento mpeyiaraetTesi caenarh BeiOOp. COBHHYTH COBIAQJAMOIINE aJpeca WU OTKa3aThCsl OT
MIPECBAEMOTO ajpeca,;

- «Bw1 BeIxoauTe 3a paspemnieHHbiid auama3od, 2500 < K1 < 5000» - 3nayenue K1 BeixoguT 3a
noryckaeMblit nuanason. [lonp3oBaTento npeanaraercs Beioop. [loarBepauts HoBoe 3HaueHue K1 nmmn
OTKAa3aThCs;

- «BpI BeIXOAMTE 32 paspemreHHbiid quanazod, 1000 < K2 < 5000» - 3Hauenune K2 BBIXOTUT 3a
JoITyCKaeMblil muana3oH. [lonb3oBaTento npeiaraercs Beioop. [loaTBepauth HoBoe 3HaueHne K2 mim
OTKAa3aThCH,

- «BpI BeIXOMTE 32 paszpemennbiii auana3zon, 20000 < K3 < 50000» - 3nauenne K3 BoIxoauT 3a
JIOIycKaeMbIi auarnasoH. [loiap3oBaTeito npemaraercs Beioop. [loarBepauts HoBoe 3HaueHne K3 nimn
OTKa3aThCH,

- «HeBepHbIi mapoib» - IS JOCTYTA K 3aMMCH TaHHBIX ObLT BBEJICH HEBEPHBIN MapOJIb;

- «BBO1 HOBOTO MapoJIs HE MOATBEPKACH» - TIPU BBOJIE HOBOTO MapoJisi 3HaueHue mnojeit "Hoblit
naposip” u "[loaTBepkIeHre HOBOTO MapoJis HE COBMAIACT,

- «IIpeoOpa3oBaTellb HE OTBEYAET» - HET OTBETA HA OTIIPABJICHHBIN MPeoOpa3oBaTeio 3ampoc;

- «[IpeoOpazoBarens He BOIIET B CIY>KEOHBIH PEXUM» - HET MOATBEPKIACHHS Tepexoja
npeoOpa3oBaTes B CIIy>KEOHBIN PEXUM,

- «He mory otkpeite COMN» - yka3anuslit B mone «Ilopt» Homep COM mopta 3aHAT Apyrum
MPUIOKCHUEM WU OTCYTCTBYET Ha KOMITBIOTEPE.

- «HeT naHHBIX AJIS 3aMMCU» - HET 3arpy>KEHHBIX B MPOTpaMMy JaHHBIX KOH(PUTYpALIUH;

- «OmmbKka TpU TPOBEPKE NAHHBIX» - JAHHBIC, 3arpyKCHHBIC B MPOrpaMMy, OTIUYAIOTCS OT

JTAaHHBIX, 3aIIMCAHHBIX B ITpeoOpa3oBarere;
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- «OmumoOKa Mpu NpreMe TaHHBIX» - TPUHATHIA OJIOK JaHHBIX COJICPKHUT OLITHOKY;

- «HeBepHoe 3HaueHUE pa3Mepa sSUCHKU MaMIaTh» - 3ampeT Ha pa3Mep peructpa 0 OauT;

- «Ommubka ID ycrpoiicTBa» - 60K JaHHBIX 3alHMChIBAEMO KOH(UIYpaluu HE COOTBETCTBYET
MOJIKJTFOUYEHHOMY TIPe0Opa3oBaTeio;

- «Anpec yCTpOHCTBa He JOJ/DKCH MpeBbIMAaTh 247» - angpec yCTPOHCTBAa MO MPOTOKOITY
MODBUS BeixoauT 3a pa3peiieHHbIi auanaszon 1...247,

- «AJpec yCTpOHCTBa HE JOJKEH MPEBHIMATh 254» - ampec ycTpoicTBa mo mpoTokory MOK-
101 u MDOK-104 BeIXOOWT 3a paspeuicHHbIH auama3oH 1..254 (mams omgHOOaliTHOrO aapeca
YCTPOWCTBA);

- «AJnpec yCTpOHCTBa HE JOJDKEH MpeBbImaTh 65534» - ajgpec yCTpoHCTBa MO MPOTOKOIY
M3K-101 u MDBK-104 BeIxOauT 3a paspelnieHHbIH auana3on 1..65534 (mis aByxOaiTHOTrO ampeca
YCTPOWCTRA);

- «He Mory oTto0pa3uTh 3aJaHHOE YHCIIO» - YUCIO HE MOXKET OBITh OTOOPAKEHO HAa BHEUTHEM
WHJINKATOPE.

b.5 Undopmanuonnbie co00IeHUA

b.5.1 NudopmanmonHble cOOOIIEHUS pean30BaHbl B BUJIE CJAEAYIOIIMX BCIIBIBAIOLINX OKOH:

- «[Taponp m3meneH Ha XXXXX» - moarBepkaaercst HOBbI maponb (XXXXX) mocryma k
W3MEHEHHUI0 KOH(UTYpaIuu nmpeodpa3oBaTels;

- «[IpoBepka JAaHHBIX MpoOIJa YCIEIIHO» - JaHHbIE 3arpy’KEHHbIE B MPOTPAMMY COBIAJAIOT C
JTAaHHBIMM 3aIlMCaHHBIMM B IpeoOpa30BaTelb,

- «3amuch JAHHBIX MPOIUIA YCIEIIHO» - JaHHble KOHQUTYpalMH YCIEIIHO 3allkCaHbl B
npeodpa3oBaTeb.
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Ipuioxenue B
(cmpaBoYHOE)

Onucanne nporpammsl «ComplexMet 4»

B.1 BBeaenue

[Tporpamma «ComplexMet 4» (manee — mporpamMma) mpeAHa3HadeHa Ui OTOOPaKEHHs Ha JKpaHe
KOMIIBIOTEpa M COXPAHEHUS B TaMITH KOMIbBIOTEpa JaHHBIX, IOJYyYEHHBIX OT MpeodpazoBaTemei
u3MepuTeNnbHbIX  MHOrodyHkimonanbueix  AET100, AET200, AET300, AET400 (mamee -
npeobpaszoarens), mo uarepdeiicam cs3u RS-485 ninm Ethernet.

CaezieHnst 0 mporpamMMe, BKITFOYasi HOMEp Bepcuu, oTroOpaxarorcs B okHe «About ComplexMet 4»,
BBI3BAHHOM M3 3aroJIOBKa MPOrPaMMBbI.

B.2 YcranoBka nporpaMmmal

B.2.1 JIns ycTaHOBKH NMPOTpaMMBbl HAa KOMITBIOTEP OTKPOHTE HAa KOMIAKT-IHCKe «JlOKyMEeHTaIus u
IpOrpaMMHOE 00€eCIIeYeHrE», BXOIAIIEM B KOMILICKT IIOCTaBKH Mpeodpa3osaress, manky «Preob AET» u
CKONHUpPYHTE U3 Hee Ha pabouMii AMCK KOMIbIOTepa manky «Programs». B nanbHeiimem oOpamiaitech K
nanke «Programs», kotopast HaX0JUTCs Ha paboueM JHUCKe KOMIIbIOTepa.

B.2.2 3amycture mnporpamMmy Ha KOMIIBIOTEpE, Ui O3TOTO OTKPONTE MCIONHSAEMBIA (aiin
«ComplexMet 4.exe», HaxoasAIIMICSA B manke «Programs».

B.3 Onucanune oKHAa NPOrpamMMbl

B.3.1 BuenmHuit BU OCHOBHOTO OKHA IMPOTPaMMBI TTOCJIE €€ 3amycKa IoKa3aH Ha pucyHke B.1.
OKHO mporpaMMBbl COJIEP>KUT 3ar0JI0BOK, MEHIO IIPOTPaMMBbI M pab04y0 00J1acTh.

B.3.2 Ctpoka MEHIO COACPKUT CIEAYIONINE MEHIO:
- «@ain»,
«RS-485»:
«MDK-101»;
- «HomuHanbHBIC 3HAYCHUSIY,
- «IIpoTokomn».
Mento «Daiin» npeaHa3HayeHo Uig OTKPBITHS padoyero daiina KoHpUrypamum.
Menio «RS-485» npenna3znaueHo A BeIOOpa napameTpoB untepderica RS-485:
- «YerHOCTBHY;
- «Crom»;
- «Our/c»;
- «llopm>.
B menro «MOK-101» ycranaBnuBarotcest pasmepsl noneid «Anpec ASDU», «Anpec o0bekTa
uHpopmanun», «I[Ipuunna nepegaun».
B menro «HoMuHanbHble 3HAUYEHUS» BBIOMPAIOTCS 3HAYSHHS] HOMUHAJIBHOTO TOKa U HOMUHAJIBHOTO
MeX 1y pa3HOTro HaNpsHKEHUs, COOTBETCTBYIOIINE MPOBEPSIEMOMY ITPeoOpa3oBaTeio.
Menro «IIpoTokon» nmpenHazHaueHo 1Jisi BEIOOpa pabodero mpoToKoia U3 CIUCKa!
- «MODBUS ASCII»;
- «MODBUS RTU»;
- «MODBUS TCP/IP»;
- «MDK - 101» (mpotoxon MK 60870-5-101);
- «MDK - 104» (mpotoxon MOK 60870-5-104).
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Pucynok B.1

B.3.3 B paboueii 00:1acTH OCHOBHOTO OKHA ITPOTPAMMBI PaCIIOJIOKEHBI:
- IIOJISA JUTsl OTOOPaKEHUS 3HAYCHHI ITapaMeTPOB CHTHAIOB, H3MEPSIEMBIX MPeoOpa3oBaTeIeM:
- «Tok»;
- «Hanpsoxenue»;
- «Yacrtota»;
- «AKTHBHAast MOIITHOCTEY;
- «PeakTnBHasg MOIIHOCTH Q;
- «IlomHas MOIIHOCTEY;
- «PeaktuBHas MomHOCTh Qf»;
- «Koaddunument mourHoctu DPF»;
- «Koaddunument mourHocTH PF»;
[Ipumedanue - B 3aBHCHMOCTH OT peKuMa pabOTHI M THIIA MTPeoOpa3oBaTeiss HEKOTOPHIE
nmapaMeTpbl HE H3MEPSIOTCS, B O3TOM ClIydae COOTBETCTBYIOIIUE SYCHKU TIOJICH
3aTEMHSIIOTCS.
- mose «DopMmaT AaHHBIX» - (OpMAT JaHHBIX BBIOMPACTCS HAXKATUEM KHOIKH, PACIOJIOXKECHHOW B
3TOM M0JI€; B MoyioxkeHnn «Ko» JaHHbIE 0TOOpaKAOTCS B BHJIC YUCIIOBOTO KO/Aa B COOTBETCTBUU C
byHKIMEH TpeoOpa3oBaHus; B OJ0KeHUU «DuU3. e11.» JaHHbIe 0TOOPAKAIOTCS B CIMHUIIAX BEIIMIHH
B COOTBETCTBHMH C BHIOPAHHBIMH 3HAYCHUSIMH HOMHUHAJIBHOTO TOKa M HOMHHAIILHOTO MEXKAy(}Ha3HOTo
HaTpsOKCHUS B MeHIO «HOMUHAIbHBIC 3HAUCHUSI,
- kHonku «Crapr», «Cromn»;
- duraxkok «COXpaHUTB» - YCTaHABIUBACTCS JIJIS COXPAaHEHUS JTaHHBIX B (haii,
- mnone «Ileproj onpoca, MC» - 10 YMOJIYaHHUIO Tiepuo]| orpoca ycranonieH 500 Mc, momyctumoe
MHHHMAaJIbHOe 3Hauenue 50 mc;
- uHdopmarmonHsie noiist «Bpemst mpeodpazosatenst (GMT)», «Bpems kommbrotepa (GMT)»;
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- hnaxxoxk «Bpems 3amucu» - TpH  YCTAaHOBKE (pIakKa CTAaHOBUTCS JOCTYITHBIM IIOJIE,
pacIioyioKeHHOE CIpaBa OT (UIaKKa, B KOTOPOM YCTaHABJIMBACTCS TPOJIOJHKUTEIBHOCTD 3alTUCH TAaHHBIX B
(aii,

- nHpopMaMoHHOE noJie «OcTanoch» - 0ToOpaXkaeT BpeMs, OCTaBIIEECs /10 3aBEPIICHUS 3aIHCH;

- KHOTIKa «CHHXPOHU3HUPOBATH YaChI»;

- kHomka «OrmpeneneHue 3ana3IbIBaHus» - TpH BbIOpaHHOM mpoTokosne «MOK-101» 3amyckaer
MpoIelypy ONpeseiicHHsI BPEMEHU 3ama3fibIBaHMsl; Pe3yJbTaT OTOOpaKaeTcs B MOJIE, PACIOIOKEHHOM
CJIeBa OT KHOIIKH;

- pagunokHonku «Ompoc rpynme», «Utenne (102)», «UTeHrne Ha KaHATBHOM YPOBHE» - YIIPABIAIOT
¢dbyHkmuei onpoca no nporokoay «MOK-101»;

- crucok «OO0muit» - mpuBsA3aH K paanokHonke «Ompoc TPYyNIb», MPUBEACH CIHCOK TOCTYMHBIX
TpyIIIL;

- uapopmanonnoe none «ASDU» - misa mportokona «MDK-101» orobpakaetr aktuBHbiii ASDU,
noJie «Aipec yCTporcTBa» - Uik BBO/IA aJipeca Mpeodpa3oBarTesi B CETH;

- mosie «IP agpec» - as BBoaa IP-anpeca npeodpasosaresist B cetu Ethernet.

B.4 Pabora c nporpammoi

B.4.1 Coenunute HeoOXOIUMBIN A paboThl MHTEpdeiic mpeodpazoBaTenss C COOTBETCTBYIOIINM
uHTEepdeiicoM KoMIpIoTepa:

- unrepdeiic RS-485 npeobpaszoBarens coeaunsiercst yepe3 aganrep «RS-485 — USB» ¢ USB-
nHTepPeiicoM KOMIBIOTEPA;

- unTepdeiic Ethernet («Bxom») mpeobpazoBarens coequnsiercs ¢ cereBbiM uHTEpdeiicom (LAN)
KOMITBIOTEpa KabeneM KaTeropuu 5 ¢ ruiactukoBbiMu Buiikamu 8P8C (RJ-45).

B.4.2 TlonaiiTe nmutanue Ha peoOpa3oBaTEIIb.

B.4.3 Ecnn npeoOpazoBatennb moakioueH mo narepdeiicy RS-485, o B menro «RS-485» u3 crimcka
«[TopT» BBIOEpUTE HOMEP MOPTa KOMITBIOTEPA, K KOTOPOMY ITOJKITIOYEH NPeo0pa3oBaTelb.

B.4.4 3arpy3ure pabouyo KOHPUrypaluio MOJIKIYEHHOro ImpeoOpa3oBaTelis, MCIOIb3YsI MEHIO
«®@aitn». Co3manue paboueit koHdurypammum omnucano B llpunokenun b «Omnmcanue mporpammbl
«SetComplex 4».

B okne nmporpaMMel 0TOOpa3UTCS:

- s npeoOpaszoBaTens ¢ AByMsi uHTepdericamun RS-485 — aapec ycTpolcTBa M MMs aKTHBHOTO
NPOTOKOJIA, ycTaHOBIeHHBIE 1151 RS-485(1);

- s mpeoOpasoBaresst ¢ uHTepdericamu RS-485 u Ethernet — aapec ycrpoiicta, IP agpec
YCTPONCTBA M MMs aKTHBHOT'O IIPOTOKOJIA, YCTAHOBJICHHbIE /s MHTepdeiica Ethernet.

B.4.5 Jlns mnpuema naHHeix no wuHTepdericy RS-485(2) or mnpeoOpaszomarenst ¢ AByMs
uHTepdeiicamn RS-485 ycranoBute HeoOXoaUMBbIE MapaMeTpbl oOMeHa B MeHI0 «RS-485»; mapamerpbl
JIOJDKHBI COOTBETCTBOBATh KoH(purypammu RS-485(2), 3anucanHoii B MOAKIFOUEHHBIH Pe0Opa3oBaTeb.

B.4.6 JInsa npuema nanubix no uHTepdeiicy RS-485 ot mpeobpasosarens ¢ uaTepdeiicamu RS-485
u Ethernet ycranoButre HeoOxommmble mapamerpbl oOMeHa B MeHIO «RS-485»; mapamerpbl JOIDKHBI
COOTBETCTBOBATh KOH(puryparuu RS-485, 3anucanHol B OIKITIOUECHHBINA TPE0Opa30BaTEb.

B.4.7 B mento «I[IpoTokoa» MpoBEphTE COOTBETCTBHE YCTAHOBIEHHOTO TPOTOKOJIA, 3aITUCAHHOMY B
pabouem (aiine KoHPUTypauuu g BEIOpaHHOTO UHTEpdeiica.

B.4.8 TIpoBepbTe COOTBETCTBUE 3HAUCHHUSI MOJIS KAJIPEC YCTPOMCTBA» apecy MOIKIUYSHHOTO
npeoOpa3zoBaTers.

B.4.9 s npeoOpasosaress ¢ uatepdeiicom Ethernet mpoBepbTe cOOTBETCTBHE 3HAUCHHUS TIOJIS
«IP anpec» wu IP ampeca moaKIFOUeHHOTO MpeoOpa3oBaTesl.

B.4.10 B okHe nmporpaMMsl peycMOTpeHa BO3MOKHOCTb OTOOpa)KEHUS JaHHBIX B BUJI€ YHCIOBBIX
KOJOB U B (usmueckux enuHunax. [Ipu BeiOOpe 0TOOpakeHUs NaHHBIX B (DPU3MUYECKUX €IUHHIIAX
yOeanuTech B COOTBETCTBMM HOMHHAJBHBIX 3HAYCHHH INpeoOpas3oBaTeist 3HAYCHUSM, BBIODAaHHBIM B
MeHI0 «HoMuHaIbHbBIe 3HAUCHHSY.

B.4.11 Jlng 3amycka nmpuemMa JaHHBIX OT MpeoOpa3oBaTesnss HAKMUTE KHOMNKY «CtapTt». Tekymue
JaHHbIe OyyT 0TOOpa)KEeHBI B OKHE TIPOTPAMMBI.
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OcraHoBKa nMpreMa JaHHBIX MPOUCXOIUT MOCIE HAXaTUsI KHOTIKH « CTOI.

B.4.12 [Ins coxpaHeHUs TaHHBIX, MOJTYYEHHBIX OT MpeoOpazoBartesis, MPexkae YeM HaKaTh KHOTIKY
«Crapt», ycranoBute (naxok «CoxpaHute». IlomyueHHble AaHHBIE B TEKCTOBOM (opmare OyayT
3anucansbl B manky C:\ ComplexTXT.

JI71st OCTaHOBKH 3aIMCH JAHHBIX HAXXMUTE KHOTIKY «CTOI.

JI;1st aBTOMAaTHYeCKOM OCTAaHOBKHU 3aIMCH JIJAHHBIX CJIEAYET MPEABAPUTEILHO YCTAHOBUTDH (DIIAXKOK
«Bpems 3amucu» W 3amath Bpems B (opmare «yd MM CC» (Yachl, MUHYTBI, CEKyHJbI) B TOJE,
PacTOJI0KEHHOM CITpaBa OT (IIaXKKa.

B.5 Coo0uienust 00 ormokax

B.5.1 Coobmienwnst 06 ommOKax peaaTn30BaHbl B BUJE CICAYIOMINUX BCTUIBIBAIONINX OKOH:

- « ]Iy mpaBUIILHOM PabOTHI TpOrpaMMbl HEOOX0UM (aiiin KOHPUTyparuu» - He 3arpy’keH hanm
KOH(UTYypaIuy,

- «HewusBectHplii wuaeHtudukaTop THHa» - 3anpomeHHbi ASDU He mnogmepxuBaeTcs
npeoOpaszoBaresem;

- «Hew3BecTHas MpuYMHA TIepenadm» - ykazaHHoe B mosie «[IpuumHa mepemadn» 3Ha4YeHHE HeE
HOJ/IEP>)KUBACTCS;

- «HeusBecTHBII agpec 00beKTa HH(GOpPMAIMKU» - 3alpalluBacMbIil ajipec 00beKTa HHDOpMAIUK
HE HalAcH;

- «Her moaTBepXkIeHHs AKTHBALUK/ICAKTUBAIIMU OINPOCa» - HET MOITBEP)KACHHS Ha 3ampoc
aKTHUBALWK/ICaKTHBALMH OIPOCa;

- «OmunbKa Npu MTHULMAIN3ALUY KaHalla» - He MPUIUIO MOATBEP)KICHHUE 3allpoca MHUIIUATN3AIH
KaHaJja,

- «Ommbka Mpu MpUeMe CTapTOBOro OaiTa» - B MPHUHATOM IaKETE JAHHBIX OTCYTCTBYET
CTapTOBBIN 0AiT;

- «Ommbka mpu MpueMe CTOMOBOro 6alTa» - B MPUHATOM MaKeTe JaHHBIX OTCYTCTBYET CTOIOBBIMA
OaiiT;

- «OmubKa KOHTPOJBHOM CYMMBI» - pacyeTHas KOHTPOJbHAs CyMMa HIpPUHATOrO IaKeTa He
COBIAJIAET C MPHUHATOIH;

- «[IpeoOpa3oBaTens HE OTBEYAET» - HET OTBETA HA 3aIpOC;

- «[Tpumnuta oTpunaTeIbHAsS KBUTAHIIUS - IPHUIIIET OTPHUIIATEIHHBIA OTBET HA 3a1poc;

- «[IpunsTeii Kon QyHKIMH HE MOXET ObITh 00pabOTaH Ha MOJYMHEHHOM» - 3alpalliBaeMast
(GyHKIMS He MOoAJIepKUBaeTCs IpeoOpa3oBaTeliem;

- «AJpec JaHHBIX yKa3aHHBIH B 3ampoce He JOCTYNEeH JaHHOMY MOJYMHEHHOMY» - afpec,
yKa3aHHBIH B 3a1poce, He Haii/ieH;

- «BenuuuHa, coleprKallascs B M0JI€ JaHHBIX 3aIpoca, sBJISETCS HEJOIMyCTUMON BEITMYMHON JUIs
HNOJYUHEHHOI0» - KOJHMYECTBO 3alpOLICHHBIX PETUCTPOB IPEBBIIIAET KOJIMYECTBO PETUCTPOB B
npeoOpa3oBarerne;

- «[TogqunHEHHBIH HE OTBEYAET» - BHYTPEHHSISI OIINOKa MpeodpazoBaTers.
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Ipuiaoxenue I
(cmpaBoYHOE)

BapuaHTsl KpensieHusi npeodpa3oBareJis

Buolemka gnga

geMoHmMaxxa

Qukcamop Pelika

MOHMAXHAY

PucyHok .1 BapwuaHT KpenneHus Ha penky MOHTaXHYIo

[T

]
fe—

@E D-
65+0.2

Boemka gna
20mb.24.5

geMoHmMaxa

lo

Pukcamop

PucyHok I'.2 BapuaHT kpenneHusi Ha naHenb
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Ipuiaoxenue /1
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CoeavHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynox /1.1 YeTsipexnpoBogHOE BKIIOUEHHE C TPAaHCPOPMATOPAMHU HATIPSHKEHHUS
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CoegunHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynox /1.2 YetplpexnpoBogHOE BKIIOUEHUE O0€3 TpaHCHOPMATOPOB HATPSIKCHUSI
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CoeauHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynoxk /1.3 TpexmpoBogHOe BKIIIOUEHHE C IBYMS TpaHC(HOpMAaTOpaMy HANPSKEHUS
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CoeauHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynoxk /1.4 TpexmpoBoaHoe BKItoueHHE 0e3 TpaHCPOopMaTOPOB HAMPSHKEHUS
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CoeavHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynok /1.5 TpexnpoBoaHoe BKIIIOUEHHE C IByMs TpaHCc(hopMaTopaMu HampsKeHUs
U IByMs TpaHcpopMmaTopamMu TOKa
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CoeagunHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynox /1.6 TpexmnpoBoaHOe BKIIIOUEHHE C IByMsI TpaHC(HOpMATOpaMy HAMPSHKEHUS U IBYMSI
TpaHnchopmaTopaMu Toka (¢ u3MepeHueM Toka (assl B)
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CoeauHeHne, nokasaHHoe NYHKTUPOM, MOXET OTCYyTCTBOBATb

Pucynok /1.7 TpexnpoBoaHOe BKJIIOUEHHE C TpeMsl TpaHC(HOpMaTOpaMy HaNpsHKEHUS
U IByMs TpaHcpopMaTopamu ToKa

RTl
120

RS-485 p

GND

Konmponnep

B A GND

AE TXxxx-xx

B A GND

AE TXxx-xx

Rt1, Ry2 — Pesucrop C2-33-0,25 Bt -120 Om £ 5%

2
Ceuenue npoBoja ve Menee 0,2 MM

RT2

e

B A GND

AETx0¢-xx

Pucynoxk /1.8 I[Toaxmtouenue npeodpaszoBarenei k unrepdeiicy RS-485 kontposepa
TeJIeMEXaHUIECKOT0 KOMILIEKCa
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CeTb

pasbem |:

RJ-45

PC

L]
Bxon

Ethernet

AETxxx-xXE

L]
Bbixon

Pucynok /1.9 [Toxkirouenue npeoOpa3oBaTelis K MHTEPQEHCy CeTH KOMITBIOTEepa

Ethernet |:

KoHnmponnep
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Bxopn Bbixon Bxop Bbixon
Ethernet Ethernet

AETxxx-xxE AETxx-xxE

TCJICMEXAaHNYCCKOI'0O KOMIIJIICKCA

|| L1
Bxog Bobixon
Ethernet

AE Txo0-xxE

Pucynok J1.10 I[Nonxirouenue npeodpaszoBateneii k unTepdeiicy Ethernet konrpomnepa




Ipuiaoxenue E
(pexomenmyemoe)

@dopmMa npoTOK0JIa MOBEPKH NMpeodpa3oBaTeisi

IMPOTOKOJ IIOBEPKHA
peoOpazoBaTens , IPUHAIJIEIKAIIIETO ,
THII, 3aBOHCKOﬁ HOMEp HaWMMEHOBaHUE OpraHu3alnu
IIOBEPEHHOTO « » T.
HauMCHOBAaHHEC OpFaIII/BaHI/H/I, l'IpOI/I'SBO,E[ﬂU_leﬁ HOBepKy
E.1 YcnoBusi noBepku
Temneparypa Bo3ayxa °C
OTHOCHUTENBHAS BIAXKHOCTh BO3yXa %
ATtMmocdepHOe naBneHue klla
YacToTa NUTAIOLIEN CETH I'a
Hanpsixenue nuraroniei ceTu NEPeMEeHHOT0 TOKa B

E.2 Ilpumensiemble cpeicTBa MOBEPKH

E.3 Buemnuii ocmoTp
PesynbTar

E.4 IlpoBepka 3/IeKTPUY€CKOr0 CONMPOTUBJIEHUSI U30JISIIIUN
PesynpraT

E.5 IIpoBepka cooTBeTCTBHS NMPOrPAMMHOIO 00ecredeHn st
PesynpraT

E.6 IIpoBepka 0CHOBHOI MOrpeIHOCTH

E.6.1 TIIpoBepka morpemHocTeli W3MEpEeHUS JEHCTBYIONIMX 3HAYCHUH MeXIypa3HbIX HaMPSHKEHHUIH
(ueThipexnpoBoaHoe BKIIOUeHne) Unom = kl=

Taomuna E.1
ITpose- Uap: Ugct
psiemast
TOYKA
Uago
Usco,Ucao

Uch; B

Kon 3Haue- Y, % 6, % | Kog 3Haue- Y, % 5, %
Hue, B Hue, B

[Iponomkenune Tadmuust E.1
ITpose- Uca1 Ucp 1
psiemast
TOYKAa

Kon 3Haue- Y, % 6, % | Kog 3Haue- Y, % 5, %

Unago Hue, B Hue, B

UBCO,UCAO

Uch; B

BriBog:
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E.6.2

IIpoBepka

Tab6muua E.2

HOTPELIHOCTEN
(4eThIPEeXNPOBOIHOE BKJIIOYEHNE)

H3MEpEeHHsI
Unom.¢ =

JIEUCTBYIOLIUX

kl=

3HAYCHUM

(a3HbIX

HaIPSHKCHUN

IIpose-
psieMas
TOYKa

Uno

U(b'cp01

Ugo,Uco,

Ua1

Ug1

Kon

B

3Haye-
Hue, B

v, %

5, %

Kon

3Haue-
Hue, B

v, %

5, %

[Iponmomkenne Tabmuiet E.2

IIpose-
psiemast
TOYKa

Uno

Ud.cpo,

Ugo,Uco,

Uct

Ud.cp:

Kon

B

3Haue-
Hue, B

Y, %

5, %

Kon

3Haye-
Hue, B

v, %

, %

BriBog:

E.6.3 TIIposepka

Tab6muua E.3

MOTPEIIHOCTEN
(4eThIPeXNPOBOIHOE BKJIKOYEHNE)

U3MEpEHUs
lHOM =

JIEUCTBYIOLIUX

3HAaYCHUN

kl=

CHJIBI

(hazHbIX

TOKOB

ITpose-
psieMast
TOUK
la0
Iso,lco,
Icpo, A

a1

Kox

3Haue-
HUE, A

v, %

5, %

Kox

3Haue-
HUE, A

v, %

5, %

[Iponomxkenue Tadnuust E.3

IIpose-
psiemast
TOYKa
lao

Io,l o,
lcpo, A

lepi

Kon

3Haye-
HUE, A

v, %

5, %

Kon

3Haue-
HUE, A

v, %

5, %

BriBogn:
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E.6.4 TlpoBepka mMOrpemIHOCTH W3MEPEHUSI JEHCTBYIOIIETO 3HAYCHUSI HANPSHKCHUS HYJIEBOM
MOCJIEN0BATENBHOCTH (YeThIPEXNPOBoAHOe BKIOYenne) Unom.d =

Tab6muua E.4
IIpoBepsiemas Touka Uo(y
Uop. B
0O Kon 3Hauye- Y, % 5, %
Hue, B
BriBog:

k1=

E.6.5 IlpoBepka MNOrpeHIHOCTH W3MEpPEHHsl MACUCTBYIOIIEr0 3HAYEHHs CHJIBI TOKa HyJIEBOM
IIOCJIICAOBATCIBbHOCTH (‘leTpreXﬂpOBOIlHOQ BKJIIO‘leHHe) lnom =

Taomuua E.5
[TpoBepsiemast Touka logy
log). A
00 Kon 3Haue- v, % 5, %
Hue, A
BriBon:

E.6.6 IlpoBepka mnorpemHocTeil u3MepeHus

kl=

aKTUBHBIX MOIIHOCTEHl (a3 (YeThIpexXmpoBOIHOE

BKJIIOUYEHHE)
PaOM. = k2 =
Tabmuua E.6
[posepsiemast Touka Pa1 Ppg: Pc1

u, b, | o, Pao Kon | 3na- 2 6, | Kon | 3na- 2 6, | Ko | 3na- 2 6,
B |A |rpa-|Pg ue- % % de- % | % |a | ue- % | %

ayc PCOy HHC, HHCE, HUE,

Bt BT Bt BT
BriBon;:
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E.6.7 TIlpoBepka mMOrpemiHOCTH W3MEPEHUS AaKTUBHOW MOIIMHOCTH Tpex(da3HOW CHUCTEMBI
(4eThIpEXNPOBOIHOE BKIIOYEHHE) PaoM = k2 =
Tab6muua E.7

IpoBepsiemast TOUKa P,
uB 1p, A 0, Po, Br | Kon 3Haye- Y, % 5, %

rpaayc Hue, BT
BriBog:
E.6.8 IlpoBepka morpemHocTell H3MepeHHs peakTUBHBIX MomnHocTedl a3 Qg = UgleSingg
(ueTpIpexnpoBoaHOe BKIWYeHne) QHom.¢ = k2 =
Tabnuna E.8
IIpoBepsiemast TouKa Qa1 Qp1 Qc1

U |1, | o, | Qao | Kon|3na- Y, 6, | Kon |3ma- | v, 6, | Ko |3ma- | vy, 5,
B A rpa- QBO, ge- % % ge- % % | I ge- % %

ayc | Qco, HHE, HHE, HHE,

Bap Bap Bap Bap

BriBon:

E.6.9 IlpoBepka mOTpemrHOCTH H3MEpPEHHs] PEaKTUBHOW MOUIHOCTH Tpexda3zHoil cuctembl Q

(ueTbIpexXnpoBoaHOE BKJIWYeHUE) QHOM = k2 =
Tabmuna E.9
[IpoBepsiemast Touka Q1
U,B b, A 0, Qo, Bap | Kon 3naye- Y, % 6, %
rpaxyc HHE, Bap
BriBon:
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E.6.10 ITpoBepka morpenrHocTeil H3MEPEHHS MOTHBIX MOIITHOCTEH (a3 (4eThIPEeXnPoOBOAHOE BKIIOUYEHHE)

SHoMm.p = k2 =
Tabmuma E.10
IIpoBepsiemast TouKa Sa1 Sp1 Sc1
U, b, | o, Sao | Kom| 3na- 2 6, | Koo | 3Ha- 2 6, | Ko | 3na- 2 6,
B A rpa- SBO, ge- % % ge- % % | I ge- % %
1yc | Sco, HUE, HHE, HUE,
B-A B-A B-A B-A
BriBon:
E.6.11 TIpoBepka mOTrpENIHOCTEH W3MEPEHHS PEAKTHBHBIX MOIMHOCTeH (a3 QF = \/(Sq,2 - Pq,z)
(ueTpIpexnpoBoaHOe BKIIOUenne) Quom.d = k2 =
Tabanma E.11
IIpoBepsiemast Touka QFa1 QFs1 Qrc1
U, b, | o, QFrao Kon | 3na- 2 8, | Koo | 3na- 2 6, | Ko | 3na- Y, 6,
B A Fpa- QFBO, qe- % % qe- % % pit qe- % %
nyc QFCO HHC, HueE, HHE,
Bap Bap Bap Bap
BriBog:

E.6.12 TIpoBepka MOTPEITHOCTH W3MEPEHHS MTOJHON MOIIHOCTH Tpex(a3Hoi cucTeMbl (YeThIPEeXNpPoBOAHOE

BKJIIOYEHHE) SHoM = k2 =
Tabmuua E.12
ITposepsiemas Touka S1
UB b, A 0, So, B-A | Kon 3Hade- Y, % 6, %
rpagyc Hue, B-A
BriBon:
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E.6.13 IIpoBepka morpenrHocTa u3MepeHust K03 uimenTa MOIHOCTH ¥ K03 puimeHTa MOIHOCTH
0 TIEPBOM rapMOHUKE (YeTHIPEXNPOBOIHOE BKJIKYEHHE)

Tabmuma E.13

IIpoBepsemas Touka PFa PFg PFc PF
U, 1D, ¢, [Cos | Koxn | 3ua- A | Koxn | 3Ha- A | Koxn | 3Ha- A | Koxn | 3ua-
B A rpa- ye- ye- ye- ye-
ayc HUE HUE HUE HUE
[Iponmomkenune Tabmuier E.13
[IpoBepsemas Touka DPFa DPFg DPFc DPE

Kon | 3na- A | Koxg | 3ua- A | Koxg | 3Ha- A | Koxg | 3ua-
ye-

HHUEC

U, b, | ¢, [CoSo
A

B rpa- qe-
HUE HUE HUe

qe- qe-

ayc

BriBon:

E.6.14 IlpoBepka norpemHocTu u3mMepenus yacrorel  foom = 50 'm k3 =

Tao6mnuua E.14

Ioxazanue Ioxasanue IIOBEPSAEMOTO Y, %
00pasIoBoro npeobpasosarens
CpeAcTBa Kon 3Hauenue, I’

uszMepenus, ['n

BriBon:
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E.6.15 TIpoBepka morpemrHocTeld u3MepeHus ACHCTBYIONMNX 3HaUYeHUNH MEXTyha3sHbIX HAIPsHKCHUH
(TpexnpoBoaHoe BKJIO4YeHue) Unom =

Tab6muua E.15

kl=

[Tpose-
psiemast
TOYKa
UABO

U BCO, U CAO0

Uch, B

Uag1

Ugct

Kon

3Haue-
Hue, B

Y, %

5, %

Kon

3Haye-
Hue, B

v, %

5, %

[Iponomxkenne Tadmmirst E.15

[Tpose-
psiemast
TOYKa
Uago

UBCO,UCAO
Uch, B

Uca1

Ucp 1

Kon

3Haue-
Hue, B

Y, %

5, %

Kon

3Haye-
Hue, B

Y, %

5, %

BriBogn:

BKJIIOYEHHE)

E.6.16 IIpoBepka MOTrpenIHOCTENR U3MEPEHHS ISHCTBYIONIMX 3HAUEHHUM CHIIBI (ha3HBIX TOKOB (TPEXMPOBOIHOE

Tabmnuua E.16

lmoMm =

k1=

IIpose-
psemas
TOYK
N
Io,lco,
lcpo, A

a1

Ig1

Kox

3Haue-
HUE, A

v, %

5, %

Kox

3Haue-
HUE, A

v, %

5, %

[Iponomxkenue Taduuist E.16

IIpose-
psiemast
TOYKa
lao

Io, I co,
lcpo, A

la

lepi

Kon

3Haye-
HUE, A

v, %

5, %

Kon

3Haue-
HUE, A

v, %

5, %

BriBogn:

47113964.2.023P9

69



E.6.17 TIpoBepka MOTPEIIHOCTH HW3MEPEHUs] aKTUBHOW MOIIHOCTH Tpex(a3Ho#l cUcTeMbl (TPeXImPOBOIHOE
BKJIIOYEHHE) Paom = k2 =

Taomuma E.17

[posepsiemast Touka P;
U,B b, A 0, Po, Br | Kog 3naye- Y, % 5, %
rpaayc Hue, BT

BriBog;:

E.6.18 TIpoBepka MOrpeiIHOCTH U3MEPEHUSI PEaKTHBHOW MOIIHOCTH Tpex(a3Hoi cucTeMbl (TPeXImpOBOIHOE
BKJIIOYEHHE) Quom = k2 =

Tab6muua E.18

[IpoBepsiemas Touka Q:
UB b, A 0, Qo, Bap | Kox 3Haue- Y, % 6, %
rpamyc HUE, Bap

BriBog:

E.6.19 TIpoBepka MOrpEeNIHOCTH HM3MEPEHUS TOJHONW MOIMHOCTH Tpex(a3Hoi CHCTeMbl (TPEXMPOBOIHOE
BKJIIOYEHHE) SHoM = k2 =

Tabmuma E.19

IIpoBepsemas Touka S1
U B b, A o, So, B-A | Kon 3Haye- v, % 5, %
rpaayc Hue, B-A
BriBon:
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E.6.20 IIpoBepka morpenrHocTa u3MepeHust K03 uimenTa MOIHOCTH ¥ K03 puimeHTa MOIHOCTH
0 TIEPBOM rapMOHUKe (TPeXNMPOBOIHOE BKIIOYEHHE)

Tao6muma E.20
[TpoBepsiemast TOUKa PF DPF
U, 10, 0, Cos ¢ | Kon 3Ha- A | Kon | 3na- A
B A rpa- YyeHHne yeHue
ayc

7 3akja0yeHue

BbIIAHO CBUACTEIIBCTBO O MIOBEPKE No  wunu usBelieHue o HEMPUTOAHOCTH K IPUMEHEHHUIO No

JOJDKHOCTE PYKOBOAUTEIA TTOAPA3ACTICHUS TOAIMNUCH WHULAAJTBI, q)aMPIJ'H/Iﬂ
ITosepurens
MOANHUCH WHULHAJTBI, (baMPIJ'II/Iﬂ
M.IL Hara
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3AKA3ATb: AET npeobpa3zoeamenu

Bcero Bxopsunii
Homepa nuctoB (cTpanwir) muctoB| Homep Ne comp.
UsMm. | usme- 3aMe- aHHY- (ctp.) nokym. | Ioam. | Jlara
HEHHBIX | HEHHBIX | HOBBIX | JIUPO- B JOKYM. u
BaHHBIX | JOKYM. nara
1 Bce 47113964.6-2015 25.03.15
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3AKA3ATb: AET npeobpa3oeamenu
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