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1 Lenb AOKymMeHTa

HacTosilee pykoBOACTBO OMUCbIBAeT HAacCTPOWKYy OOMeHa AaHHbIMU C Tenno/aneKkTpocHeTYMKammn U
OPYrMMKW  YyCTPOWCTBaMM MO HeCcTaHO4apTHbIM MpoTokonam obmeHa pans koHTponnepos OBEH,
nporpammupyembix B cpege CODESYS V3.5, ¢ ucnonb3oBaHmem 6ubnuotekn OwenVendorProtocols.
PykoBoacTBO NpeaHa3HavyeHo Ansi nonb3oBartenei, kotopble obnagaoT 6a30BbIMU HaBbikaMy paboTbl C
CODESYS u 1K, noatomy obLine Bonpocbl (Hanpumep, co3gaHue M 3arpyska NPOEKTOB) B AaHHOM
AOKyMeHTe He paccmatpusatoTcd. OcHoBHas MHopMauus npueefeHa B gokymeHTax CODESYS V3.5.
MepBbin ctapT 1 CODESYS V3.5. FAQ, koTopble gocTynHel Ha caTe OBEH B pasgene CODESYS
V3/0okymeHTauus.

HecMoTpsa Ha nocTeneHHyo YHUGVKALMIO MPOMBILLIIEHHbIX MPOTOKOSIOB, HA PbIHKE aBTOMAaTM3aLUM 40 CUX
nop NpeacTaBieHo MHOXECTBO YCTPOMCTB (TENNO/3MeKTpoCcYEeTYMKOB, PacXO4OMepOB, ra3oaHan3aTopos
U T. 4.), KOTOpble NOAAEPKMBAIOT ONPOC TOMBKO MO CBOEMY COBCTBEHHOMY Creundu4eckomy NpoToKosy.

Bubnvoteka OwenVendorProtocols cogepxuT rotoBble Gnoku onpoca Ans HEKOTOPbIX MOO0BGHbIX
npubopos. [ockonbky peanu3auMsi NPOTOKOMNA MOXET OTNMYaTbCA B 3aBMCMMOCTM OT annapaTHoun
Mogoudukaumm WM BepcuMM NpOoLMBKM npubopa — TO rapaHTupoBaTb paboTocnocobHOCTL BCero
yHKUMOHaNa 6mbnuoTekn Ans KOHKPETHOro YCTPOWCTBA He NMpeacTaBnseTcs BO3MOXHbIM. B onucaHuu
KOHKpETHOro 6rioka ykasbiBaeTc MoanurKaLmns 1 Bepcust NpoLLUBKMA Npnbdopa, ¢ KOTOpbIM NPOBOAMITOCH
TECTMPOBaHMUeE.

Cnuncok npmbopos, nogaepXaHHbIX B bubnuoTteke:
e Tennocyetynk TOM-104/106 (TOCMA-104/106);
e TpexdasHble anekTpocyeTymkn Mepkypui 23Xx;
e OpaHodasHble anekTpocyeTymkn Mepkypui 20x;
e  JrieKTpocYeTYMKM DHepromepa ¢ npotokonom CE;
e DriekTpocyeTumnkM Hepromepa ¢ npotokonom IEC 61107.

Ecnun Bbl 3aMHTEepecoBaHbl B pa3paboTke GrokoB onpoca Ansi npubopoB, KOTOpble B OaHHbIA MOMEHT
OTCYTCTBYIOT B OMONMOTEKE — TO MpUCbINanTe CBOW MpPeasioKeHUs Ha 3MNEeKTPOHHbIA  agpec
e.kislov@owen.ru. PaspaboTka HOBbIX G5IOKOB MO 3anpocy BO3MOXHa B TOM cCriyyae, ecrnu:

e Yy BacC eCTb HyXHbIl npnbop;

e Bbl MOXeTe nogkntounTtb ero K MK ¢ ageksaTHbIMK xapakTtepuctukamm (He xyxe Intel Core i5,
8 Gb RAM);

e Bbl MOXeTe obecnednTb yaaneHHbIn goctyn Kk aTomy MK no crabunbHoMy kaHamy CBsi3W U
NpUHMMaTL y4acTue B oTnagke (MMUTUpoBaTb U3MEHEHNE NapaMeTpoB U T. 4.)

NMPUMEYAHUE
[nsa ncnonb3oBaHus 6ubnuotekn Tpebyetca Bepcuss CODESYS V3.5 SP14 Patch 3 wunu Bbiwe.

=

0 NMPUMEYAHUE

—=- | Pabota 6ubnuoTekn nogaepxmBaeTcs TONbKO Ha koHTpornepax OBEH v BupTyansHOM KOHTpornepe
CODESYS Control Win V3.
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2 OnucaHue ouonuotekn OwenVendorProtocols

2.1 YcTaHOBKa bMbnuoTeku

Bbubnuoteka OwenVendorProtocols goctynHa gnsi 3arpy3ku Ha canTe komnaHum OBEH B pasgene
CODESYS V3/bubnuoreku.

Insa yctaHoBku 6nbnmnotekm B CODESYS B MeHo MHCTpyMeHTbI crieqyeT BoiopaTh NyHKT Peno3utopui
6mubnuoTek, HaxxaTb KHOMKY YCTaHOBUTb U ykasaTb NyTb K dpaniny 6ubnuoreku:
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2.2 Oo6aBneHne o6Mbnuortekn B npoekt CODESYS

IOna nobaenenns oudnmnotekn OwenVendorProtocols B npoekt CODESYS B MeHemxepe 6ubnmnortek
cnegyeT HaxaTb KHomnky [o6aBuTb OGMONMOTEKY, B MOSIBUBLLEMCS Crnncke BblOpaTb Oubnmnoteky
OwenVendorProtocols n Haxatb OK.

m Meneguep nbnmwotex X

25 NoGaeuTs GubnnoTeky Yaanute Gubnuotery | 2 CeofcTea Oetann | 5] Mneficconaep m Pencautopuii GrninnoTex
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PucyHok 2.2 — lo6aBneHue 6udnuotekn OwenVendorProtocols

Mocne pobaeneHunsa Gudnuoteka nossuTcsa B cnnucke MeHemxepa 6ubnuoTek:
[lif] Menemuep bubnuorex X
{5 JoBaenTe BuBanotexy 3 YaanuTe Guanoteky | o Ceolictea i3 detann | 5] Mneficconaepel ﬁ]] Penosutopuil BnénnoTtek

ran JononHnTensHoe MMA JefcTeytoLWan Bepcua
E? 3Slicense = 35License, 3.5.14.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.14.0
£ BreakpointLogaing = Breakpaint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
CAA Memory = CAA Memory, 3.5.12.0 (CAA Technical Workgroup) MEM 3.5.12.0
B IoDrvEthernet = loDrvEthernet, 3.5.14.0 {35 - Smart Software Solutions GmbH) IoDrvEthernet 3.5.14.0
+ IoStandard = IoStandard, 3.5.13.0 (System) IoStandard 3.5.13.0
£ OwenStorage, 3.5.11.32 (Production association OWEN) OwenStorage 3.5.11.32
E? OwenVendaorProtocals, 3.5, 14, 1 (Production association OWEN) Qvp 3.5.14.1
E? Screen, 3.5, 11,30 (Production assodation OWEN) Screen 3.5.11.30

PucyHok 2.3 — Cnucok 6ubnunoTek npoekTa

|I| NMPUMEYAHUE

Mpun obpawieHun Kk TMNam AaHHbix U POU 6ubnuoTtekn cnegyeT nepen WX HasBaHWEM YKasblBaTb
npedukc OVP (npumep: OVP.ERROR).
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2.3 O6bwue TMNbI gaHHbIX n POU

2.3.1 NepeuucneHne ERROR

MepeyncneHne ERROR onucbiBaeT oWnGKK, KOTOpble MOryT BO3HUKHYTh BO BpeMs BbizoBa b 1 oyHKLMIA
OnGNNOTEKMN.

Tabnuua 2.3.1 — OnucaHue anemMeHToB nepeyncnedms ERROR

HasBaHue 3HaueHue OnucaHue
O6wue ownbKn
NO_ERROR 0 HeT owmbok
TIME_OUT 1 Owwubka TanmayTa
HANDLE_INVALID 10 HekoppekTHoe 3HadeHne geckpuntopa nHrepdenca
ERROR_UNKNOWN 1 :::s:;)cmaﬂ oLmnbka (3ape3epBnpoBaHO Ans OyayLimx
WRONG PARAMETER 12 Kak MuHuMyM oavH 13 aprymeHtos b nveet
- HEKOPPEKTHOE 3HaYeHne
WRITE_INCOMPLETE 13 OTnpaBka coobLueHnst He bbina 3aBepLueHa
INVALID_DATAPOINTER 20 HekoppeKTHbIN ykasaTenb Ha Bydep AaHHbIX
INVALID_DATASIZE 21 HekoppekTHbIn pasmep Bydepa AaHHbIX
INVALID_ADDR 22 HekoppekTHoe 3HadeHue B none IP-agpeca
Owunbkn UDP/TCP
UDP_RECEIVE_ERROR 30 Owwnbka nonyyeHuss UDP-3anpoca
UDP_SEND_ERROR 31 Owwubka otnpaskm UDP-3anpoca
UDP_SEND_NOT COMPLETE 32 8;;‘:2;38:pz:;znzzza(s;eﬂfﬂ:: ::s:jﬁ”;e”a
UDP_OPEN_ERROR 33 Owwmbka cosgaHust UDP-cokeTa
UDP_CLOSE_ERROR 34 Owmwmbka 3akpbiTna UDP-cokeTa
TCP_SEND_ERROR 40 Owwubka otnpaskm TCP-3anpoca
TCP_RECEIVE_ERROR 41 Owmnbka nonyyeHuss TCP-3anpoca
TCP_OPEN_ERROR 42 Owmwmbka cosgaHust TCP-cokeTa
TCP_CONNECT_ERROR 43 Owmnbka npu yctaHoske TCP-coegnHeHus
TCP_CLOSE_ERROR 44 Owmwmbka npu 3akpbiTnst TCP-coeanHeHnst
TCP_SERVER_ERROR 45 S;;zﬁ;e)a TCP-cepBepa (3apesepBrnpoBaHo Ansa byayuimx
TCP_NO_CONNECTION 46 TCP-coeguHeHue oTCyTCTBYET
IOCTL_ERROR 47 BBI:Z;E?;:HM owwmbka npu UCNosb30BaHUN CUCTEMHbIX
Owunbkmn Modbus
ILLEGAL_FUNCTION 50 elellaVIi-it;)él:nKuMﬂ Modbus He nogaepxwuBaetcs slave-
ILLEGAL DATA ADDRESS 51 Kak MuHMMyM oguH u3 peFVvICTDOB, yKasaHHbIX B 3arnpoce,
- - OTCyTCTBYET B Slave-yctponctee
ILLEGAL_DATA VALUE 52 HekoppeKkTHOe 3HayeHne B norse AaHHbIX
SLAVE_DEVICE_FAILURE 53 Slave-ycTponcTBo He MOXeT obpaboTaTb AaHHbIN 3anpoc

Cneuundonyeckue owiMbkun

RESPONSE_CRC_FAIL

60

PaccuutaHHass CRC He cooTtBeTcTBYeT CRC nocbinku

NOT_OWEN_DEVICE

61

[aHHoe yCTpONCTBO He siBnsieTcst kKoHTponnepom OBEH
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HasBaHue 3HaueHue OnucaHue

Ownbkmn ®B Mercury23x

MERCURY23x_INCORRECT_ACC 100 HekoppeKTHbIN HOMeP YpOBHS AoCTyna (CM. BXo4,
ESS LEVEL usiAccessLevel)
MERCURY%X—E AEIE PONSE_CRC_ 101 HekoppekTHas KOHTpornbHas cymma oTBeTa
MERCURY23x_RESPONSE_FRO
M WRONG DEVICE 102 Anpec B OTBETE HE COOTBETCTBYET afpecy B 3anpoce

Ownbkmn ®B Mercury20x

MERCURYZOX—E AEIE PONSE_CRC_ 200 HekoppekTHasa KOHTponbHas cymma oTBeTa
MERCURY20x_RESPONSE_FRO 201 Appec B OTBETE HE COOTBETCTBYET aApecy B 3anpoce
M_WRONG_DEVICE P yet agpecy p

Ownbkmn ®Bb Energomera_CE

ENERGOMERA CE_CRC_FAIL 300 HekoppekTHasa KOHTpOsfbHasg cymma oTBeTa
ENERGOMERA_CE_RESPONSE_ 301 An
FROM WRONG_ DEVICE pec B OTBETEe HE COOTBETCTBYET afpecy B 3anpoce
ENERGOMERA_CE_COMMAND _
MISSING 302 HenoppepxuBaemasa komaHga
ENERGOMERA_CE_REQUEST_F 303 HeBepHbI hopmaT NPUHATOro naketa

ORMAT_INVALID

ENERGOMERA_CE_INCORRECT HepocTaTouHbIN ypoBeHb AOCTYNa AN BbINOMHEHUS

“ACCESS LEVEL 304 KOMaHzb!
ENERGOMERA_CE_INCORRECT 305 HeBepHoe KonmyecTBo NapaMeTpoB A1 BbIMOMHEHNS
PARAMS COUNT KOMaHAbl
ENERGOMERA_CE_INCORRECT 306 TekyLan koHdUrypauus He No3BONAET BbINONHUTL 3Ty
CONFIGURATION KomMaHgy
ENERGOMERA_CE_UNPRESSED 307 He HaxaTa kHonka "[ocTyn" Ansi BbINONIHEHNS KOMaHAbI
_ACCESS BUTTON yepes onTonopT
ENERGOME_%QTSAE/%NCORRECT 308 HeBepHble napameTpbl 4118 BbINOSHEHNST KOMaHAbI
ENERGOMERA_CE_INVALID_ME 309 HecyuiecTByloLas unun HeeepHasi 3anucb B NamaTu
MORY_RECORD
ENERﬁagEEfﬁggégiﬁﬁRECT 310 Heponyctumas TapmdHas nporpamma
ENERGOMERA_CE_EXTERNAL_ 311 OLwunbKa YTEHUS BHELLHEN NamMATH
MEMORY_READ _ERROR
ENERGOMERA_CE_INCORRECT 312 Ownbka 6uta HanpaBneHus B OTBETE OT YCTPONCTBA
_RESPONSE_DIRECTION
ENERGOMERA_CE_INCORRECT 313 KonunyectBo aaHHbIX, yka3aHHbIX B SERV-6avite, He

_ RESPONSE_DATA SIZE COOTBETCTBYET peasnibHOMY KONMYECTBY AaHHbIX B OTBETE

ENERGOMERA_CE_INCORRECT 314 Mpu owmnbke, ykaszaHHon B SERV-6aiiTe, B oTBETE Gonee
_RESPONSE _ERROR_SIZE opHoro 6avita gaHHbIX

ENERGOMERA_CE_DEVICE_UN

DEEINED ERROR 315 Mpnbop coobLumn 06 owmnbke obmMeHa 6e3 Homepa oLMOKK

Owunbkmn ®Bb Energomera_IEC

ENERGOMERA |IEC CRC FAIL 400 HekoppekTHas KOHTporbHasg cymma oTBeTa
ENERGOMER(SO\N!EEC_NAK_RESP 401 B oTBeT Ha 3anpoc nonydeHo «NAK»

ENERGOMERA_IEC_DEVICE_UN

DEEINED ERROR 402 Mpubop coobmn o6 owmbke obmeHa 6e3 Homepa oLwnbKK
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HasBaHue 3HaueHue OnucaHue
ENERGOMERA_IEC_INVALID_RE 403 HekoppeKTHbIN OTBET OT YCTPOMCTBA
SPONSE PP yere
ENERGOMERA_IEC_SUPPLY_UN
DERVOLTAGE 404 [MoHwmkeHHoe HanpsixxeHne nutaHua (ERR 01)
ENERGOMERA_IEC_INCORRECT o
PASSWORD 405 HesepHbii naponb (ERR 03)
ENERGOMERA_IEC_INTERFACE .
POLL ERROR 406 Owwubka obmeHa no nHTepdericy (ERR 04)
ENERGOMERA_IEC_PROTOCOL
ERROR 407 Owwubka npotokona (ERR 05)
ENERGOMERA_IEC_DEVICE_RE o
SPONSE TIME OUT 408 TanmayT npu npueme coobuieHns (ERR 07)
ENERGOMERA_IEC_DEVICE_RE .
QUEST TIME_ OUT 409 TavimayT npu nepegaye coobuieHns (ERR 08)
ENERGOMERA_IEC_INCORRECT 410 WcuepnaH numuT owmbok BBOAa HeBepHoro napons (ERR
PASSWORD_LIMIT 09)
ENERGOMERA_IEC_INCORRECT 411 Heponyctumoe konuyecTBo napameTpoB B maccuee (ERR
ARRAY_ELEMENT 10)
ENERGOMERA_IEC_UNSUPPOR .
TED PARAM 412 MapameTp He nopaepxusaeTtcsa yctponctesom (ERR 12)
ENERGOMERA_IEC_PROGRAMM 413 3anpet nporpammupoBaHns (ERR 14)
ING_BAN
ENERGOMERAR—éiCD—FORBIDDEN 414 Heponyctumoe yteHne (ERR 15)
ENERGOMER,\'?—I;EAC,:\I—CAUBRATlo 415 Kanubposka 3anpewlieHa (ERR 16)
ENERGOMERA_|IEC_INCORRECT
PARAM VALUE 416 Heponyctumoe 3HaveHne napametpa (ERR 17)
ENERGOMERA_IEC_INVALID_PA
RAM VALUE 417 Heponyctumoe 3HaveHne napametpa (ERR 18)
ENERGOMERA_IEC_MEASURING 418 Owmnbka namveputens (ERR 20)
ERROR
ENERGOMERAT;EC—RTC—ERRO 419 Henonagku B paboTe yacos peansHoro BpemeHun (ERR 21)
ENERGOMERA_|IEC_BUFFER_SI 420 OTBeT Ha 3anpoc NpeBbILLaeT pa3mep BbIXogHOro bydepa
ZE_ERROR (ERR 22)
ENERGOMERA—;QEC—SEAL—ERRO 421 Owmbka mogyns anekTpoHHon nnombbl (ERR 23)
ENERGOMER%ﬂFL%—lNCORRECT 422 HesepHoe ncnonHeHne cyetumnka (ERR 31)
ENERGOMER%_(;I;C_RETAIN_ER 423 C6ou aHeproHesaBuncumon namstn (ERR 32)
ENERGOMERA_IEC_MEASURING 424 Owmbka KOHTPOSbHOW CYMMbl METPONOrMYECKUX
_CRC _ERROR napametpoB (ERR 36)
ENERGOMERA IEC_SUM_PARA 495 Owmbka KOHTPONBHOW CYMMbl HaKannMBaeMbIx NapaMeTpoB
MS_CRC_ERROR (ERR 37)
ENERGOMERA_IEC_PROGRAMM .
" CRC_ERROR 426 Owmbka KOHTPOrbHOM cyMMbl koga B namatn (ERR 38)
ENERGOMERA—QEC—GSM—ERRO 427 Ownbka GSM-moayns (ERR 50)
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2.3.2 ®b COM_CONTROL

®PyHKuMoHanbHbIM 6ok COM_Control wucnonb3dyetcss ana otkpbituas COM-nopta € 3agaHHbLIMK
HaCTPOMKaMW, a TakKe ero 3akpbITus.
m NMPUMEYAHUE

He pmonyckaeTtca oTKpbITME Yyxe ucnonbayemoro COM-nopTa (HanpuMep, Ao6GaBneHHOro B NPOEKT C
MOMOLLbIO CTaHAAPTHBIX CPEeACTB KOH(UIYPUPOBaHUS).

foComControl o)
OVP_COM_Control “—
—xEnable ¥Done —
—judiComPort xError
—udiBaudrate eError
—judiByteSize xActive
—eParity hCom —
—(eStopBit

PucyHok 2.3.1 — BHewHun Bup ®6 COM_Control Ha si3bike CFC

Tabnuua 2.3.2 — OnucaHue BxoaoB u Bbixogos B COM_Control

HasBaHue Twn OnucaHue
Bxoabl
«Enable BOOL Mo nepegHemy bpoHTY nponcxogut oTkpbiTe COM-nopTa, no
3agHeMy — 3aKpbiTne
udiComPort UDINT Homep COM-nopTta

CkopocTb o6MeHa B 6ogax. CTaHaapTHble BO3MOXHbIE 3HAYEHUS:

udiBaudrate UDINT 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
udiByteSize UDINT(7..8) Yucno 6ut ganHHbIx (7 unu 8)
eParity COM_PARITY | Pexum KOHTpOMS YETHOCTH
eStopBit COM_STOPBIT | Yucno cton-out
Bbixoabl
xDone BOOL MpuHumaeT TRUE Ha oguH uukn MK npu ycnewHoMm oTKpbITUX
nopta
xError BOOL MpuHumaeT 3HavYeHne TRUE B cny4ae BO3HUKHOBEHWS OLLIMOKM
eError ERROR Cratyc pabotbl ®b (Mnu Kog, owmbKm)
xActive BOOL Moka NopT OTKPLIT, AaHHbLIA BbIXO4 UMeeT 3HavyeHne TRUE
hCom CAA.HANDLE | Oeckpuntop COM-nopta

10
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2.3.3 ®yHkuum ErrorCodeToString

®yHkumsa ErrorCodeToString npeobpasyeT ko owwnbkn n3 nepeuncneHus ERROR B cTpoky Tuna
STRING(100).

OVP_ErrorCodeToSinng
eErrorCode ErrorCodeToString

PucyHok 2.3.2 — BHewHui Bua cpyHkumm ErrorCodeToString Ha a3bike CFC

Tabnuua 2.3.3 — OnucaHme BxoaoB U BbixogoB dyHkuuu ErrorCodeToString

HasBaHue Twun | OnucaHue
Bxoabl
eErrorCode ERROR Kopn owmnbkm
Bbixoabl
ErrorCodeToString STRING(100) | OnucaHme ownbku

2.3.4 ®yHKuum ErrorCodeToWstring

®dyHkuma ErrorCodeToWstring npeobpasyet ko owmnbkn us nepeuncnenns ERROR B cTpoky Tmna
WSTRING(100).

OVP.ErrorCodeToWstring
—eErrorCode ErrorCodeToWstring

PucyHok 2.3.3 — BHewHun Bua pyHkumm ErrorCodeToWstring Ha sisblke CFC

Ta6bnuua 2.3.4 — OnucaHme BxoaoB u BbixoaoB pyHkummu ErrorCodeToWstring

HassaHue Tun | OnucaHue
Bxoabl
eErrorCode ERROR Kopa owwimbku
Bbixoabl
ErrorCodeToWstring WSTRING(100) | OnucaHve owmnbkn

11
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2.4 Tennocyetunk TOM-104/106 (TOCMA-104/106)

241 &b TEM10x

®yHkumoHanbHbIn 6nok TEM10x mcnonb3yeTca ans onpoca Tennocyetynkos TOM-104/106 (TOCMA-
104/106), npou3BO4MMbIX rpynnor komnanuen «TOM». [Mpu paspaboTke 6noka wucnonb3oBanach
cneuundmrkaumsa NpoToKona, 4OCTyNHas No cebiike. TecTupoBaHue npoeoaunock Ha npndope TOCMA-106
¢ Bepcuen npowmsky v2.30.

Mpumep cosgaH B cpege CODESYS V3.5 SP14 Patch 3 u nogpasymeBaeT 3anyck Ha BUPTyasribHOM
koHTponnepe CODESYS Control Win V3 c TapreTt-chavinom 3.5.14.30. B cny4ae HeoGxoanmocTu 3anycka
npoeKkTa Ha OpyroMm YCTpoOWUCTBe crieayeT uameHutb TapreT-cpanvn B npoekte (MKM Ha y3en Device —
OGHOBUTbL YCTPOMUCTBO).

Mpumep gocTyneH ans ckaumsaHus: Example TEM106 3514v1.projectarchive

OnucaHue paboTbl 6Gnoka:

Mo nepegHemy ppoHTY Ha Bxoae XExecute npoucxoguT oTnpaska 3anpoca Ha YTeHne napameTpa(-oB)
TEennocyeTyMKa C agpecom yctporcTea usiDeviceAddr yepe3s COM-nopT, onpenensieMbii 4eCKPUNTOPOM
hCom, nonyyeHHbim oT ®B COM_Control. Bblibop cuuTbiBAaeMOro napamerpa OCYLLECTBSETCA C
nomoLlblo Bxoga eParam, npepcraenswowero cobon nepeudncrieHne Tuna TEM10x PARAMS. [Ons
OTNpaBKku NPOU3BOSLHOIO 3anpoca BXO[ eParam OOMKeH umeTb 3HayeHve
TEM10x_PARAMS.USER_DEFINED. B atom cny4ae napameTpbl 3anpoca OnpeaensioTcs 3HaYeHUaImMu
BxogoB eMemoryType (Tun namatm cdetymka), udiMemoryAddr (HavanbHbIi agpec namaTn) wu
usiBlockSize (pasmep cumtbiBaemoro 6mnoka gaHHbiX B 6Gantax). OnvcaHve TUMNOB NamMAaTU U KapTa
agpecoB NapaMeTpoB npvBeaeHa B crneyundurkaumm npoTokona.

B crniyyae nony4veHusi KOppekTHoro oteeTa Bbixog XDone npuHumaeTt 3HaveHue TRUE. lNMonydeHHble
OaHHble nomMellaeTcsa B 6ydpep, pacnonoXeHHbIn No ykasaTtento pData n umetowmin pasmep szData 6anT.
B onncanun nepeuncnexHmns TEM10x_PARAMS npuBegeHbl TUMNbl aHHbIX MEPEMEHHbIX, KOTOPbIE JOSTKHbI
OblTb pasMelleHbl Mog YyKasaTenem npu CUYMTbIBAHUWM KOHKpPeTHoro napametpa(-oB). B cnyvae
ncnonb3oBaHusa 3anpoca USER_DEFINED Tvn gaHHbIX cnegyeT cMOTpeTh B cneuudukalmm npoTokona.

B cnyyae otcytctBusa otBeta PBb noBTOpsieT 3anpoc. Yucrno nepenoBTOPOB onpenensieTcs BXOoOoM
usiRetry (3Ha4yeHMe 0 COOTBETCTBYET OTCYTCTBUIO NEPENOBTOPOB). ECnn HM Ha 04MH U3 3anpocoB He Obirn
noslydeH OTBET, TO BbIXod XError npuHnmaeTt 3HadeHne TRUE, a Bbixog eError = TIME_OUT.

[na oTnpaBku HOBOro 3anpoca crnefyeT co3fath nepegHuin ppoHT Ha Bxode XExecute.

foTEN10x I

OVP_TEM10x —
—xExecute xDone —
—tTimeOut xBusy —
—usiRetry xError —
—hCom eError —
—eParam
—pData
—szData
—usiDeviceAddr
—eMemoryType
—udiMemoryAddr
—usiBlockSize

PucyHok 2.4.1 — BHewHun Bng ®b TEM10x Ha a3bike CFC
12
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Tabnuua 2.4.1 — OnucaHue BxoaoB U BeixogoB ®B TEM10x

Ha3BaHue Tun OnwucaHune
Bxoabl
Mo nepegHemy POHTY NPOUCXOAUT OAHOKpaTHas (C
xExecute BOOL BO3MOXHOCTbLIO MepernoBTOpPOB B Criyd4ae OTCYTCTBUSA
oTBEeTa) oTnpaBka 3anpoca
tTimeout TIME TanmayT oxugaHua oTBeTa OT Slave-ycTponcTtsa
(T#0ms — BpemMsi oXnaaHusa He orpaHNYeHo)
usiRetry USINT Yucno nepenoBTOPOB B Criyvae OTCYTCTBUA OTBETa
hCom CAA HANDLE Oeckpuntop COM-nopTa, nonydyeHHbln oT b
COM_Control
eParam TEM10x_PARAMS CuuTbiBaeMbIi napameTp/rpynna napameTpoB
pData CAA.PVOID YkasaTenb Ha bydep nprvema
szData CAA.SIZE Pa3smep 6ydepa npuema B H6ariTax
Appec cyetumka (0 — LwMpoOKoBellaTernbHas
usiDeviceAddr USINT paccblifika, Ha KOTOpYH OTBeYaeT CHETYMK C Mobbim

agpecom)

Tun namaTtn, ana koToporo dopmupyeTcs 3anpoc

M T TEM1 MEMORY_TYPE
eviemorytype Ox Q S | (ans TEM10x_PARAMS.USER DEFINED)
. HavanbHbli agpec cuyuTbiBaeMblX AaHHbIX (4ns
M A DINT
udiMemoryAddr v TEM10x_PARAMS.USER_DEFINED)
. . Pasvep cuuTbiBaembix AaHHbIX B 6GanTtax (gns
usiBlockSize USINT(L..64) TEM10x_PARAMS.USER_DEFINED)
Bbixoabl
xDone BOOL TRUE“ — TMONy4YeH KOpPEeKTHbI oTBeT oT slave-
ycTpovicTea
xBusy BOOL TRUE — ®b Haxogutca B paboTte
ErTor BOOL MpuHumaeT 3Ha4vyeHune TRUE B criyyae
BO3HMKHOBEHWS OLLNOKM
eError ERROR Craryc pabotbl ®b (Mnu kog owmnodkn)

13
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242

Mepeuncrnienne TEM10x_PARAMS onucbiBaeT OCHOBHble MapamMeTpsbl

Mepeuncnenue TEM10x_PARAMS

TennocyeTynka. HassaHua

ANEMEHTOB NepevncrieHnAa CoOoTBeTCTBYOT Ha3BaHNUAM NMapaMeTpoB B CI'IeLI,VI(bI/IKaLI,VIVI npoTOoKona.

Tabnuua 2.4.2 — OnucaHue anemMeHToB nepeuncnennsa TEM10x_PARAMS

HasBaHue 3HayeHue OnucaHue Tun nepemeHHOMN
MpousBonbHbIM  3anpoc.  Aapec,
USER DEEINED 0 pasmep cqmus?emux OaHHbIX U TUN CM. cneumduKaLmio
- 3anpawvBaemMon namsiTu 3agarTcs npoTokona
nonb3oBaTenem npu eoizose ®b
TecTMpoBaHWe kaHana CBsi3n MyTem
CHANNEL_TESTING 1 CYUTbIBaHUA mMogmmkaumm STRING
cyeTymKa
SERIAL_NUMBER 2 CepuiHbIN HOMep cyeTymKa UDINT
Yucno, TMn cuctem 1 GUTOBLIE Macku
SYSTEM_DATA 3 OWMBOK AaTYMKOB — CM. nogpobHee B ARRAY [1..25] OF BYTE
cneundmrKkauum NnpoTokona
TN 4 lMokasaHua gaT4yMKoB TemnepaTtypbl ARRAY [1..6] OF REAL
P_N 5 MokasaHua gaT4MKOB AaBneHns ARRAY [1..6] OF REAL
GV_78 6 Pacxog ob6bemHbIn (gon. pacx.) ARRAY [1..2] OF REAL
RASHOD_V 7 Pacxopn o6bemHbI ARRAY [1..6] OF REAL
RASHOD_M 8 Pacxoa maccoBbliv ARRAY [1..6] OF REAL
FREQAN_V 9 YactoTa ARRAY [1..6] OF REAL
Kog npuBogswero koadpdpuumeHTa,
NCNonb3yemMbl npu pacyeTax
COMMA 10 WHTErpanoB 3HepruM, Maccbl W ARRAY [1..6] OF BYTE
obbema (cm. cneundukaumo
npoTtokona " YHKUMIO
GetCOMMACoefficient)
LVOLUME 11 MpomeXyTo4HbIN 06beEM ARRAY [1..6] OF REAL
VOLUME 12 Obbem ARRAY [1..6] OF UDINT
LVOLUME_78 13 MpomexyTouHbIn 06bem Aomn. pacx. ARRAY [1..2] OF REAL
VOLUME_78 14 O6bem gon. pacx. ARRAY [1..2] OF UDINT
LMASS 15 lMpomexyToyHas macca ARRAY [1..6] OF REAL
MASS 16 Macca ARRAY [1..6] OF UDINT
LENERGY 17 [MpomexyToyHast aHeprus ARRAY [1..6] OF REAL
ENERGY 18 OHeprus ARRAY [1..6] OF UDINT
LENERGYALL 19 O6Lwas npomMexXyToyHas aHeprus REAL
ENERGYALL 20 O6was notpebneHHasi aHeprus UDINT
RTC 21 CuctemMHoe BpeMs cyeTumnKa DT

14
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2.4.3 Nepeuucnenne TEM10x_MEMORY_TYPES

Mepeuncrnenme TEM10x_MEMORY_TYPES onucbiBaeT TUN NamMaTU CHETYMKA, KOTOPbIA UCMNONb3yeTcs
npv oTnpaeke Npou3sosibHOro 3anpoca (TEM10x_PARAMS.USER_DEFINED).

Tabnuua 2.4.3 — OnucaHue anemMmeHToB nepeyncnenmsa TEM10x_MEMORY_TYPES

HasBaHue 3HayeHune OnucaHune
TIMER_128 0 Tanmep 128 Gant
TIMER_2048 1 Tanmep 2k 6ant
FLASH 2 FLASH-namsaTb

2.4.4 ®yHkuma GetCOMMACoefficient

dyHkums GetCOMMACoefficient ucnonbayetca ans pacyeta npusogswero koadgduumeHTta. ITOT
KO3(pMLMEHT NCMONb3YETCA B BbIYMCIIEHNAX NPUBEAEHHDBIX 3HAUEHWIN UHTEMPANIOB HAKOMIEHHON 3HEPruK,
Maccbl 1 obbema. MprumMep hbopMynbl pacyeTa MHTErpana SHepruu:

Q = (ENERGY + LENERGY) / K,
roe K = GetCOMMACoefficient(COMMA, xIsEnergyCoefficient)
[ns maccel 1 obbema copMyna aHanornyHa.

OVP_GetCOMMACoefficient
“byComma GetCOMMAC cefficient
xlsEnergyCoefficient

PucyHok 2.4.2 — BHewHunn Bna pyHkumn GetCOMMACoefficient Ha si3bike CFC

Ta6bnuua 2.4.4 — OnucaHme BxogoB U BbixogoB yHkunm GetCOMMACoefficient

HasBaHue Twn | OnucaHue

Bxoabl
byComma BYTE 3HaueHue koga npueoasLero koadpdumumeHTa
y (TEM10x_PARAMS.COMMA)

- TRUE — pac4erT ko3 €HTa 3He , FALSE —
xIsEnergyCoefficient BOOL PACHeT ko3 (pULMEeHTa ANA SHEpriy Al
mMaccbl 1 obbema
Bbixoabl

GetCOMMACoefficient UDINT PaccumTtaHHoe 3HadeHne npuBoasLwero koadgpduumneHTa

15
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245 ®yHKuma SwapBytes

®yHkuusa SwapBytes meHsieT nopsgok 6anT 6nokamu no 4 6anta (A1 B1 C1 D1 A2 B2 C2 D2 --> D1 C1
B1 Al D2 C2 B2 A2). 3To MOXeT notpeboBaTbCsa Npy YTEHNM MacCUBOB NMEPEMEHHbIX pa3Mepom 4 banTa
(Tvna FLOAT 1 LONG) npu nponsBonbHbIX 3anpocax (TEM10x_PARAMS.USER_DEFINED) — Hanpumep,

npu YTeHUN BpemeHu HapaboTku (time_wrk).

(]
OVP SwapBytes —
—pbySource SwapBytes —
—pbyDestination
—uiSwapDataSize

PucyHok 2.4.3 — BHewHun Bua pyHKumMn SwapBytes Ha sa3bike CFC

Tabnuua 2.4.5 — OnucaHue BxoaoB u BbixoaoB yHKUunM SwapBytes

HasBaHue Twun ‘ OnucaHue
Bxoabl
pbySource CAA.PVOID YkasaTenb Ha bydep ncxogHbiX AaHHbIX
pbyDestination CAA PVOID Ykasartenb Ha bydep, B KOTOPbI 6y,u¥T NOMeLLEHbI
OaHHble C U3MEHEHHbIM NopsakoM GanT
uiSwapDataSize CAA.SIZE Pasmep 6ydepa B 6aritax
Bbixoabl
SwapBytes BOOL TRUE — 3aBepLueHune paboTbl hyHKLUN

16
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2.5 3nektpocyeTuynkn Mepkypum 23x

251 @b Mercury23x

®yHKUMOHanNbHBIN  6nok  Mercury23x wucnonb3yeTcs Ans onpoca TpexdasHbIX 3reKTPOCYETYMKOB
Mepkypun (mogenu 230, 231, 234, 236, 238, 203.2TD, 204, 208), NpoOM3BOAUMbIX [PYNNON KOMMaHWeN
«MHKOTEKC». lNpu paspaboTke 6noka ucnornb3oBanachb creundukaums npoTokorna, JOCTyrnHas no
ccbinke. TecTupoBaHue npoeBoamnocb Ha npubope Mepkypumn 236 ART-03 PQRS ¢ Bepcuen npoLUmBKu
8.0.0.

Mpumep cosgaH B cpege CODESYS V3.5 SP14 Patch 3 u nogpasymeBaeT 3anyck Ha BUPTyaribHOM
koHTponnepe CODESYS Control Win V3 c TapreTt-cavinom 3.5.14.30. B cnyyae HeobxoaumocTu 3anycka
NpoeKkTa Ha OpYyroM YCTPOWUCTBE crieayeT uameHutb TapreT-cpavn B npoekte (MKM Ha y3en Device —
OGHOBUTbL YCTPOMUCTRBO).

Mpumep gocTtyneH ans ckaumsaHus: Example Mercury236_3514v1.projectarchive

OnucaHue paboTbl 6Gnoka:

Mo nepeaHemy poHTY Ha Bxope XExecute npoucxoaut OTKPbITUE KaHana CBs3M (C ypoBHEM AoCTyna
usiAccessLevel n naponem sPassword; B 3aBUCMMOCTU OT 3HadeHus Bxoga xUseHexPassword napornb
oTnpaensetcsa nubo B Buge ASCIl-cumsonos (FALSE), nnbo B Buge HEX-kopos (TRUE) ) n oTtnpaska
3anpoca Ha YTeHne unm 3anncb napameTpa(-oB) ANEKTpocUHeTUMKa C afpecom ycTponcTtea usiDeviceAddr
yepe3s COM-nopT, onpegensembin geckpuntopom hCom, nonydeHHbim ot @6 COM_Control. Beibop
CYMNTbIBAEMOro/3annucbiBaemMoro  napametpa  OCYLUECTBNSETCA C  nomowpio Bxoga eParam,
npeactasnsowero cobon nepeuncnenne Tmna MERCURY?23x_PARAMS. [1ns oTnpaBku MPOU3BOSIbHOMO
3anpoca Bxog eParam pomkeH umeTb 3HadeHne MERCURY23x PARAMS.USER_DEFINED. B atom
crny4ae napameTpbl 3anpoca onpegensioTcd 3HadeHusmu BxogoB eRequestCode (kog 3anpoca),
usiParamNumber (Homep 3anpaiwmBaemoro napameTpa), XUseParamNumber (TRUE — ucnonb3oBaTb B
3anpoce HOMep napameTpa; B HEKOTOPbIX 3anpocax OH He Tpebyetcs), byExtendedData (pacwuunpeHne
napameTpoB 3anpoca) u xUseExtendedData (TRUE — wucnonb3oBaTb B 3anpoce pacluvMpeHue
napameTpoB 3anpoca; B HEKOTOPbIX 3anpocax 370 He Tpebyetcd). Ecnu B 3anpoce AomkHbl GbiTb
nepegaHbl 3anucbiBaemble [JaHHble — OHM pasMellarTcs no ykasateno pRequestData, a Bxog
szRequestData onpenensiet pasmep Oydepa 3anucbiBaeMbix gaHHbIX B 6anTax. OnucaHne napameTpoB
KOHKPETHOro 3anpoca MOXHO HanTu B cneumdurkalmm npoTokona.

B cnyyae nony4veHus KOppekTHoro oteeTa Bbixogd XDone npuHumaeTt 3HadeHne TRUE. lNonydeHHble
JaHHble nomellaeTtcs B Bydep, pacnonoxeHHbn no ykasatento pResponseData n nmetownii pasmep
szResponseData 6anTt. B onncannn nepeuncnedna MERCURY?23x_PARAMS npuBegeHbl TUMbl aHHbIX
NnepeMeHHbIX, KOTopble AOMKHblI OblTb pa3MelleHbl Nof yKasaTenem Mnpy CUYATbIBAHUW WM 3anucu
KOHKpeTHoro napametpa(-oB). B cnyvae ncnone3oBanus 3anpoca USER_DEFINED Tvn gaHHbIx cnegyet
CMOTpEeTb B cneuundukauum npoTokona.

Ona 3anpoca maccumBoB HakonnieHHon dHeprum (MERCURY23x_PARAMS.ENERGY_ARRAYS)
MCnonb3ylTCcsa AOMNonHUTENbHbIE BXOAbl eEnergyArray (Homep 3anpawmBaemoro maccusa), eMonth
(Homep 3anpawwmBaemoro mecsua) u eTariff (Homep 3anpawwnBaemoro Tapudga).

B cnyyae otcytctBus otBeta ®B noBTOpsAeT 3ampoc. Yncno nepenoBTOPOB ONpedensercsa BXOO4OoM
usiRetry (3HauyeHne 0 COOTBETCTBYET OTCYTCTBMIO NepenoBTOpoB). Ecnu HM Ha oguH 13 3anpocoB He bbin
nonyyeH oTeeT, TO Bbixod XError npuHumaet 3HayeHne TRUE, a Bbixog eError = TIME_OUT. B cnyyae
MOMny4YeHNss HEKOPPEKTHOrO oTBeTa (C HEKOpPpPEeKTHbIM agpecoM cdeTdmka unm CRC) Bbixog XError
npuHumaeT 3HadeHne TRUE, a Ha Bbixoge eError otobpaxaeTcst ko owmodku u3 nepeudncnenns ERROR.

Ons OTNpaBKM HOBOIo 3anpoca crenyet co3aatb I'Iepeﬂ,HVIVI (*)pOHT Ha Bxoae XExecute.
17
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foMercury236 o)

—xExecute
—tTimeOut
—usiRetry

—hCom

—eParam
—pRequestData
—szRequesiData
—pResponseData
—szResponseData
—usiDeviceAddr
—sPassword
—xUseHexPassword
—jusiAccesslevel
—eRequestCode
—usiParamMNumber
—xUseParamMumber
—byExtendedData
—xUsebxtendedData
—eEnergyArray
—eMonth

—eTariff

OVP_Mercury23x —

xDone —
xBusy —
xError —
eError —

PucyHok 2.5.1 — BHewHuin Bug ®b Mercury23x Ha asbike CFC

Ta6bnuua 2.5.1 — OnucaHme BxogoB u BbixogoB ®b Mercury23x

HassaHue Tun OnucaHue
Bxoabl
Mo nepegHemy PpPOHTY MPONCXOANT OAHOKPaTHOE
Execute BOOL (c BO3MOXHOCTbIO MEpenoBTOPOB B Cryyae
OTCYTCTBUSI OTBETA) OTKPbITUE KaHana CBA3W K
oTnpaska 3anpoca
tTimeout TIME TanmayT oxugaHusa oTBeTa oT slave-ycTponcTea
(T#0ms — BpeMs OXMOaHUSA He OrpaHUYEHo)
. Yncrno nepenosBTOpPOB B Crly4yae OTCYTCTBUSA
usiRetry USINT P P y y
oTBeTa
hCom CAA HANDLE Oeckpuntop COM-nopTa, nony4yeHHbli ot b
COM_Control
eParam MERCURY23x PARAMS CunTbiBaeMbIVi/3anncbiBaemblin napameTp/rpynna
napameTpoB
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pRequestData

CAA.PVOID

YkasaTternb Ha Gydep AaHHbIX 3anpoca

szRequestData

CAA.SIZE

Pa3mep bydepa gaHHbIX 3anpoca B 6anTax

pResponseData

CAA.PVOID

YkasaTenb Ha 6ydep AaHHbIX oTBETA

szResponseData

CAA.SIZE

Pa3mep bydepa gaHHbIX oTBETA B GanTax

usiDeviceAddr

USINT

Agpec yctporcTea. BoaMoXHble 3HaYeHus:

0 - yHuBepcanbHbIM agpec. Ha 3anpoc no
AaHHOMY agpecy oTBevaeT mobon CcyHeTHMK.
Agpec 0 Henb3d ucnonb3oBatb AnS KOMaHA
yrnpaBneHMs  unu  U3MEHeHMs  napameTpoB
(nporpammupoBanus).  1..240 —  yHUKanbHbIN
agpec npubopa QAONs  YTEHUS [OaHHbIX WK
nporpaMMmMpoBaHns NapameTpoB.

254 — wnpokoseLaTeneHbIn agpec. MNpu 3anpoce
C LIMpOKoBeLLaTenbHbIM aapecoM BCE CHETUYUKM
UCMOSHAT NPUHATYI0 KomaHay 6e3 Bbigayun B
KaHan cBsA3un kakoro-nubo oTeeTa.

241..255 (kpome 254) - He ncnonb3yercs

sPassword

STRING(6)

Maponb ypoBHA gocTyna

xUseHexPasswoord

BOOL

Tun koguposku naponsa (TRUE — napons B HEX-
koauposke, FALSE — naponb B ASCII-kognposke)

usiAccesslLevel

USINT(1..2)

YpoBeHb goctyna (1 — nepBbi ypoBeHb JOCTYNa,
2 — BTOpOM YypoBeHb [focTyna). [ns nepsoro
YPOBHA JOCTYNa AOCTYMNHbI HE BCE KOMaHAbl

Kopg 3anpoca (ona
eRequestCode MERCURY23x REQUEST CODE MERCURY23x PARAMS.USER DEFINED)
. Homep 3anpawwvBaemoro napametpa (4ns
usiParamNumber USINT MERCURY23x_PARAMS.USER_DEFINED)
MpusHak HanuMuua B 3anpoce koda napameTpa
xUseParamNumber BOOL usiParamNumber (ona
MERCURY23x_PARAMS.USER_DEFINED)
PacwwupeHne napametrpoB  3anpoca  (ans
byExtendedData BYTE MERCURY23x PARAMS.USER DEFINED)
MpusHak HanmuMuus B 3anpoce paclUMpeHus
xUseExtendedData BOOL napameTpoB 3anpoca byExtendedData (gns
MERCURY23x_PARAMS.USER_DEFINED)
Homep  3anpawwvBaemoro  maccuBa  (4ng
eEnergyArray MERCURY23x EA ENERGY ARRAY MERCURY23x_PARAMS.ENERGY ARRAYS)
Homep 3anpalumBaemoro MecsiLa (ans
eMonth MERCURY23x EA MONTH MERCURY23x_PARAMS.ENERGY_ ARRAYS)
. Homep 3anpalunmBaemoro Tapuda (ans
Tariff MERCURY23x EA TARIFF
etan X MERCURY23x_PARAMS.ENERGY_ ARRAYS)
Bbixoabl
xDone BOOL TRUEV— noryyYeH KOPPEKTHbIN OTBET OT Slave-
yCTpOWCTBa
xBusy BOOL TRUE — ®b HaxoaguTca B paboTte
Error BOOL MpuHumaer 3HayeHne TRUE B cny4vae
BO3HUKHOBEHMS OLLUNBKM
eError ERROR CraTtyc pabotbl ®b (1 kog, owmbkn)
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2.5.2

MNepeuncneHne
AreKkTpocyeTYMKa.

Tabnuua 2.5.2 — OnucaHue anemeHToB nepeyncnedmsa MERCURY23x_PARAMS

MERCURY23x_PARAMS

MepeuncneHne MERCURY23x_PARAMS

onucbliBaeT

OCHOBHbIE

napamMmeTpbl n

KOMaHAbl

Tun nepemeHHOM

Tun nepemeHHOMN No

_ENERGY

cyMmme TapudgoB

HasBaHue 3Ha4yeHune OnucaHue no ykasartento yKasarento
pRequestData pResponseData
[Mpon3BonbHbIN 3anpoc.
USER DEFINED 0 MapameTpbl 3anpoca | cm. cneumdukalmo CM. crneundukalmio
- 3agalTca  nornb3oBaTenemM npoTokona npoTokona
npv Bbizose ®b
DEVICE INFO 1 CepBucHas uWHdopmauus o i MERCURY?23x DEVICE
- npubope INFO
STATE_BYTES 2 BainTbl cocTosiHMA! - ARRAY [0..5] OF BYTE
Yy
GET_RTC 3 TEHNE CNCTEMHOTO - MERCURY23x_SYSTIME
BpeEMeHU
SET RTC 4 YcTaHoBKa CUCTEMHOrO MERCURY23x SYS i
- BpeEMeHU TIME
SET_TIME_COR 5 YctaHoBka BpeEMeHU TOD
RECTION KOppeKLMmn? )
GET_TIME_COR
RECTION 6 UTeHne BpeMeHn Koppekumnm - ARRAY [1..2] OF DT
DATA_FIXATION 7 KomaHnga dpmkcaumm gaHHbIX - -
REBOOT 8 KomaHnpa nepesarpysku i i
npubopa
YrteHne  BcrnomoraTenbHbIX
ADDITIONAL_PA 9 NApaMETPOB  (HANpSHKEHUS ) MERCURY23x_ADDITIO
RAMS pamerp P ! NAL _PARAMS
TOKa, MOLLHOCTM 1 T.4.)
ENERGY_ARRA YrteHne MacCcuBOB
10 . - ARRAY [1..4] OF REAL
YS HaKoMMEHHOM 3Heprnm
GET_FIXED_ENE YTeHue 3a CMPOBaHHOW
—TAEL_ 11 TeHME 3aUKCHPOBAHHON - ARRAY [1..4] OF REAL
RGY MrHOBEHHOW MOLLHOCTH
GET_FIXED_ENE YrteHne 3apmKCMpOBaHHbIX
- - 12 -
RGY_COEF KO3(p(PMUMEHTOB MOLLHOCTH ARRAY [1..4] OF REAL
GET_FIXED_TIM YUrteHne gatbl  BPEMEHU
ESTAMP 13 (PMKCALIMM [AHHBIX - MERCURY23x _SYSTIME
GET FIXED ALL YrteHne 3apmKkcMpoBaHHOro
= = 14 KONMM4ecTBa 3Heprum no - ARRAY [1..4] OF REAL

1 Cm. pacwmdpoBKy GalToOB COCTOSIHWS B OMUCAHUM NPOTOKoMa (MpunoxeHue A).
2 Mpoueaypa KoppekLM BpeMeHn AonycKkaeTCa OAMH pas B CyTKM B Npedenax YeTbipex MuHyT. Koppekuus
BPEMEHWN NPOUCXOANUT UTEPALMOHHO N 3aHUMAET CTONbKO BPEMEHW, Ha CKOMbKO BPEMSI KOPPEKTUPYETCS.
Koppekuusi BpeMeHU Hasag NPOM3BOAUTCS MyTEM TOPMOXEHUS BHYTPEHHWX 4acoB. Ecnv Bo Bpems
KOPPEKLMN BPEMEHU CHUMAaEeTCsl NMUTaHWe CO CYETYMKA, TO Mpolieaypa koppekuum GyaeT npogoshkeHa
nocne BKIOYEHUS NuTaHus. dukcaums BpeMEHN KOPPEKLIMN B KONbLEBOM Bydepe KOppeKkLMn BpEMEHN 1
natbl b6yoeT npousBedeHa cpasy nocne nocTynneHus 3anpoca. lNpy 3TOM Ha BpPeMsl BbIMNONIHEHUS
KOPPEKLMKN B CITOBE COCTOSIHUW CHeTYMKa ycTaHaBnmBaeTcs conar E — 47.
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2.5.3 MNepeuncnenne MERCURY23x REQUEST CODE

MepeuncneHne MERCURY23x_REQUEST_CODE onucbkiBaeT Ko 3anpoca, KOTOpbI UCMOoNb3yeTcs npu
oTnpaeke nNpoussonbHoro 3anpoca (MERCURY23x_PARAMS.USER_DEFINED).

Tabnuua 2.5.3 — OnucaHue anemeHToB nepeuncnedmsa MERCURY23x_REQUEST_CODE

HasBaHue 3HayeHune OnucaHune
CODE_O 16#00 3anpocbl genaTcda Ha crieqylowme rpynnbi:
CODE 1 16#01 1. 3anpoc Ha TeCTMpOBaHWe KaHana CBs3n (Kog
CODE_Z 16402 3anpoca 16#00)

= 2. 3anpochbl Ha OTKPbITUE/3aKpbITUE KaHana cBA3n
CODE_3 16#03 (kogbl 3anpoca 16#01, 16#02)
CODE 4 16#04 3. 3anpocsl Ha 3anuch NapameTpoB (Koabl 3anpoca
CODE_5 16#05 16#03, 16#07)
CODE 6 16#06 4. 3anpockl Ha YTeHWe NapameTpoB (KoAbl 3anpoca
CODE 7 16#07 16#04, 16#05, 16#06, 16#08, 16#15, 16#17, 16#18)
CODE_8 16#08
CODE_15 16#15
CODE_16 16#16
CODE_17 16#17
CODE_18 16#18

2.5.4 TMepeuncnenme MERCURY23x_EA ENERGY_ARRAY

Mepeuncnenne MERCURY23x_EA ENERGY_ARRAY onucbiBaeT HOMep 3anpalivBaemMoro Maccuea,
KOTOpbIN UCMOMb3yeTCA Mpu OTnpaBke 3anpoca Ha YTEeHMe MacCMBOB HAKOMMEHHOW 3Heprum
(MERCURY23x_PARAMS.ENERGY_ARRAYS).

Ta6bnuua 2.5.4 — OnucaHue anemeHToB nepeuncnelna MERCURY23x_EA ENERGY_ARRAY

HasBaHue 3HayeHue OnucaHune
FROM_RESET 16#00 Ot cbpoca
CURRENT_YEAR 16#01 3a Tekywmn rog,
PREVIOUS_YEAR 16#02 3a npeabigywmi rog,
SELECTED_MONTH 16#03 3a BbIbpaHHbI MecsL,
CURRENT_DAY 16#04 3a TeKkyLme cyTku
PREVIOUS_ DAY 16#05 3a npegbigyLine cyTku
BEGINNING_CURRENT_YEAR 16#09 Ha Hauano Tekyuiero roga
BEGINNING_PREVIOUS_YEAR 16#0A Ha Havano npegbigyliero roga
BEGINNING_CURRENT_MONTH 16#0B Ha Hayano TekyLiero mecsua
BEGINNING_CURRENT_DAY 16#0C Ha Hayano TekyLmx cyTok
BEGINNING_PREVIOUS DAY 16#0D Ha Hauano npeabigyLmx cyToK
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2.5.5 MNepeuucneHne MERCURY23x_EA MONTH

Mepeuncrnenne MERCURY23x_EA_ MONTH onucbiBaeT HoMep Mecsua, KOTOPbIN MCNONb3yeTcs npwu
OTNpaBke 3anpoca Ha YTEeHWe MaccMBOB HakonnenHon sHeprum (MERCURY23x_PARAMS.
ENERGY_ARRAYS).

Tabnuua 2.5.5 — OnucaHue anemeHToB nepeuncnenmsa MERCURY23x_EA_MONTH

HasBaHue 3HayeHue OnucaHune
JANUARY 16#01 AnBapb
FEBRUARY 16#02 ®eBpansb
MARCH 16#03 MapTt
APRIL 16#04 Anpensb
MAY 16#05 Man
JUNE 16#06 UioHb
JULY 16#07 Uonb
AUGUST 16#08 Asryct
SEPTEMBER 16#09 CeHT46pb
OCTOBER 16#0A OkT46pb
NOVEMBER 16#0B Hos6pb
DECEMBER 16#0C Jekabpb

2.5.6 Mepeuncnenne MERCURY23x_EA TARIFF

Mepeuncnenne MERCURY23x_EA TARIFF onucbiBaeT HomMep Tapuda, KOTOPbIA MCMONb3yeTcss npwu
OTnpaBKke 3anpoca Ha 4YTEeHMe MaccMBOB HakornneHHonm 3Heprum (MERCURY23x_PARAMS.
ENERGY_ARRAYS).

Ta6bnuua 2.5.6 — OnucaHue anemeHToB nepeuncnedna MERCURY23x_EA_TARIFF

HasBaHue 3HayeHue OnucaHune
TARIFF_O 16#00 Mo Bcem Tapudam

TARIFF_1 16#01 MepBbIi Tapud

TARIFF_2 16#02 BTopou Tapud

TARIFF_3 16#03 Tpetui Tapud

TARIFF_4 16#04 YeTBepThin Tapud
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25.7 Crpyktypa MERCURY23x_ADDITIONAL_PARAMS

Ctpyktypa MERCURY23x_ADDITIONAL_PARAMS onucbiBaeT BcrioMoraTesfibHble  MapameTpbl
cyeTyMKa, 3Ha4YeHUs KOTOPbIX CYUTLIBAOTCA MPW OTNpaBKe 3anpoca Ha 4YTeHMe BCnoMoraTernbHbIX
napametpoB (MERCURY23x_PARAMS.ADDITIONAL_PARAMS).

Tabnuua 2.5.7 — OnucaHue anemMeHToB cTpykTypbl MERCURY23x_ADDITIONAL_PARAMS

Ha3BaHue Tun OnucaHue
rPsum REAL CymmapHas akTuBHas MOLLHOCTb MO Tpém hasam
rPa REAL AKTMBHasi MOLLHOCTb Mo dhase A
rPb REAL AKTMBHasi MOLLHOCTb Nno ¢hase B
rPc REAL AKTMBHasi MOLLHOCTL no ¢ase C
rQsum REAL CymmapHas peakTvBHas MOLLHOCTb No Tpém dasam
rQa REAL PeaktuBHasi MOLLHOCTL Mo ¢hase A
rQb REAL PeakTnBHast MoLLHOCTb No ¢hbase B
rQc REAL PeaktuBHasi mowHOCTb No ¢ase C
rSsum REAL CyMmapHasi nofiHas MOLLHOCTb No Tpém hasam
rSa REAL CyMmapHas noniHas MOLLHOCTL Mo ¢ase A
rSb REAL CyMmapHasi nonHasa MoLLHOCTb no ¢ase B
rSc REAL CyMmapHasi nonHasa MoLHOCTb no ¢ase C
rUa REAL dasHoe HanpsikeHue no dase A
rub REAL dasHoe HanpshkeHue no ¢ase B
ruc REAL dasHoe HanpsbkeHue no ¢ase C
rAngle_ab REAL Yron mexagy dasHbiMu HanpskeHnsmn (A n B)
rAngle_ac REAL Yron mexgy dasHbiMu HanpshkeHnsmn (A n C)
rAngle_bc REAL Yron mexgy dasHbiMn HanpskeHusimn (B n C)
rla REAL Tok Ha dhase A
rib REAL Tok Ha dase B
ric REAL Tok Ha ¢asze C
rCosPower_sum REAL KoadhdhnumneHT moLHoCcTH no cymme dpas
rCosPower_a REAL KoadhdunumeHT moLHocTm no dase A
rCosPower_b REAL KoadhdunumneHT moLHocTn no cdase B
rCosPower_c REAL KoadhpuumeHT MmoLHocTr no gase C
rFrequency REAL YacToTa cetn
rCosUa REAL KoadhpuumeHTsl rapMoHMK doasHoro HanpsikeHunsa asel A
rCosUb REAL KoadhpuumeHTsl rapMoHuK doasHoro HanpsikeHna asel B
rCosUc REAL KoadhpuumeHTsl rapMoHnK doasHoro HanpsikeHnsa gasol C
uiDeviceTemperature UINT TemnepaTypa BHyTpy npubopa
(Uab REAL JlnHetHoe  HanpsbkeHve mexagy ¢aszamu A u B
(mopoepxuBaeTcst He BCEMU CHETYNKAMMU)
Uac REAL JlnHetHoe  HanpsbkeHne wmexagy Gasamm A wn  C
(mopoepxuBaeTcst He BCEMU CHETYUKAMMU)
rubc REAL ?n%ﬁﬁeH;»?MBagfcn;? ;II-|>'e<eBHCV(IEeMVI cﬂiﬁgkamcv?)asaw oo
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2.5.8 Crpykrypa MERCURY23x_DEVICE_INFO

Ctpyktypa MERCURY23x_DEVICE_INFO onucbiBaeT napameTpbl CEPBUCHON MHAOPMAaLMK CHETHMKA,
3Ha4YeHUs1 KOTOPbIX CUYUTHLIBAIOTCA MNpPW OTMNpaBKe 3arnpoca Ha 4TeHue CcepBUCHOM MHGOopMaLmK
(MERCURY23x_PARAMS.DEVICE_INFO).

Tabnuua 2.5.8 — OnucaHue anemeHToB cTpykTypbl MERCURY23x_DEVICE_INFO

HasBaHue Tun OnucaHue
udiSerialNumber UDINT 3aBoJcKon HOMep cyeTyunka
dManufactureDate DATE [aTta n3rotoBneHns cHeTymKa
sFirmwareVersion STRING Bepcus npolumBku cHeTUmKa

2.5.9 Crpykrypa MERCURY23x_SYSTIME

Ctpyktypa MERCURY23x_SYSTIME onucbiBaeT napameTpbl CUCTEMHOIO BPEMEHU CHETHYMKA, 3HAYEHUS
KOTOPbIX UCMOMb3YITCH NPKY OTMPaBKe 3anpoca Ha:
e yTeHue cuctemHoro BpemeHn (MERCURY23x_PARAMS.GET_RTC);
e 3anucu cuctemHoro epemeHn (MERCURY23x_PARAMS.SET_RTC);
e YTeHue gaTtbl U BpEMEHU PMKCALMUN JAHHbIX
(MERCURY23x_PARAMS.GET_FIXED_TIMESTAMP).

Ta6bnuua 2.5.9 — OnucaHue anemeHToB CTPYKTYypbl MERCURY23X_SYSTIME

HasBaHue Tun OnucaHune
dtDateAndTime DT [aTta n Bpems
usiSeason USINT(0..1) | Ce3soH (0 — neto, 1 — 3uma)
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2.5.10 ®dyHkumusa GetValueBy3Bytes

dyHkums GetValueBy3Bytes npousBoguT npeobpasoBaHue Tpex GanT B umcrio Tuna REAL. Bantel no
yKasaTento OOMKHbl HAaXOAUTLCA B TOM e nocrnefoBaTenbHOCTU, YTO U B MOChINIKe OTBETa YCTPOUCTBA.
OYHKLUMA MOXET UCMOMb30BaTbCs, HaNpuUmep, Npu CUUTbIBAHUN 3aPUKCUPOBAHHBLIX 3HAYEHUIN 3HEPrun
(MERCURY23x_PARAMS.GET_FIXED_ALL_ENERGY).

(o]
OVP_GetValueBy3Bytes —
—|pBytes GetWalueBy3Bytes —

—xlsProcessingSignBytel
xlsProcessingSignByte2
uiAccuracy

PucyHok 2.5.2 — BHewHun Bua cpyHkumm GetValueBy3Bytes Ha sasbike CFC

Tabnuua 2.5.10 — OnucaHmne BxoAoB u BbixoaoB ¢hyHKUuumn GetValueBy3Bytes

HasBaHue Tun | OnucaHue
Bxoabl
pBytes CAA.PVOID Ykasarenb Ha maccus 6anT
xisProcessingSignByte1 BOOL MpunsHak HGO?XO,EWIMOCTVI 0bpaboTkm vnepBoro outa
3HakoBoro 6anTta (buta 3Haka akTMBHOW MOLLIHOCTW)
xIsProcessingSignByte2 BOOL MpusHak HGO?XO,EWIMOCTVI 0bpaboTkm BTOPOro outa
3HakoBoro 6anTa (buta 3Haka peakTMBHON MOLLLHOCTM)
MpuBeneHHbIn kO3 PMLUMEHT (YMCNO, Ha KoTopoe
uiAccuracy UINT AenuTca «cblpoe» 3HadveHue; ecrim 0 — pyHKUms
BepHeT 0.0)
Bbixoabl
GetValueBy3Bytes REAL MpeobpasoBaHHOE 3HaYeHNE
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2.5.11 ®dyHkumusa GetValueBy4Bytes

®yHkumnsa GetValueBy4Bytes npou3BoanT npeobpasoBaHue YeTbipex 6anT B uncno tuna REAL. Bantbl
no ykasaTenio AOMKHbl HaX0OUTLCS B TOW e MocnefoBaTenbHOCTH, YTO U B NOCHINKE OTBETa YCTPONCTBA.
®PyHKUMS  MOXET  UCMOorb30BaTbCs,
(MERCURY23x_PARAMS.ENERGY_ARRAYS).

Hanpumep, npu CYUTbIBAHUN MaccuBoB aHeprmmn

o

pBytes
xlsProcessingSignBytel
xlsProcessingSignByte2
uiAccuracy

OVP.GetValueBy4Bytes —

GetalueBy4Bytes —

PucyHok 2.5.3 — BHewHu Bua cyHkumm GetValueBy4Bytes Ha sasbike CFC

Ta6bnuua 2.5.11 — OnucaHue BxonoB u BbixoaoB dhyHkummn GetValueBy4Bytes

HasBaHue Tun | OnucaHue
Bxoabl
pBytes CAA.PVOID Ykasarenb Ha maccus 6anT
xisProcessingSignBytel BOOL MpunsHak Heo(?xo,u,mmocm 0bpaboTkm vnepBoro outa
3HakoBoro 6anTta (buta 3HaKa akTMBHOW MOLLIHOCTW)
xIsProcessingSignByte2 BOOL MpunsHak Heofixo,u,mmocm 0bpaboTkm BTOpOro outa
3HakoBoro 6anTa (buta 3Haka peakTMBHON MOLLLHOCTM)
MpuBeneHHbIn kO3 PUUMEHT (YMCNO, Ha KOoTopoe
uiAccuracy UINT [enuTcst «cblpoe» 3HadeHue; ecnn 0 — doyHKUmSA
BepHeT 0.0)
Bbixoabl
GetValueBy4Bytes REAL MpeobpasoBaHHOE 3Ha4YeHNe
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2.6 JnektpocyeTynkn Mepkypumn 20x

2.6.1 ®b Mercury20x

®yHKUMOHanbHbIN 6nok  Mercury20x ucnonb3yeTcs Ans onpoca OAHOMAa3HbIX 3NEeKTPOCYETHMKOB
Mepkypun (Mogenu 200, 201, 203 (kpome Mepkypun 203.2TD), 206), npon3BoanMbIX rpynnon KomnaHuemn
«MHKOTEKC». MNpu paspaboTtke 6noka ucnomnb3oBanachk creundukaumsa npoTokona, AOCTynHas no
ccbinke. TecTvpoBaHue nposoaunock Ha npubope Mepkypuin 206 PRNO c Bepcueii npowumskn 1.0.

Mpumep cospaH B cpege CODESYS V3.5 SP14 Patch 3 u nogpasymeBaeT 3anyck Ha BUPTyaribHOM
koHTponnepe CODESYS Control Win V3 c TapreTt-cavinom 3.5.14.30. B cny4yae HeoGxoaumocTu 3anycka
nNpoeKkTa Ha OpYyroM YCTPOWUCTBE crieayeT uameHutb TapreT-cpanvn B npoekte (MKM Ha y3en Device —
OGHOBUTbL YCTPOMUCTRBO).

Mpumep gocTyneH ans ckaumsaHus: Example Mercury206_3514v1.projectarchive

OnucaHue paboTbl 6Gnoka:

Mo nepegHemMy bpoHTY Ha Bxoge XExecute npoucxoauTt OTMpaBka 3anpoca Ha YTeHWe Wnu 3anucb
napameTtpa(-oB) anekTpocyeTyMka C agpecom yctpoinctBa udiDeviceAddr uyepes COM-nopr,
onpegensiembli  OECKPUNTOPOM hCom, Nnony4YeHHbIM ot &b COM_Control. Bbibop
CYMTbIBAEMOro/3annucbiBaemMoro  napametpa OCYLUECTBNSETCHA C nomowpblo Bxoga eParam,
npeacrasnsowero cobon nepeuncnenne tuna MERCURY20x_PARAMS. [Ins oTnpaskv NPOU3BONbHOMO
3anpoca Bxoa eParam porkeH umeTb 3HadeHne MERCURY20x PARAMS.USER_DEFINED. B atom
cnyyae napameTpbl 3anpoca onpegenaTca 3HadeHnem Bxoga byCommand (kog komaHabl). Ecnn B
3anpoce [OOMMKHbl ObiTb nepefaHbl 3anvcbiBaemble [aHHble — OHW pasMeLlarnTcd No  ykasaTtenio
pRequestData, a Bxog szRequestData onpegensiet pasmep bydepa 3anncbiBaembIX AaHHbIX B GanTax.
OnuncaHne napameTpoB KOHKPETHOrO 3anpoca MOXHO HanTu B cneundurkauum NnpoTokona.

B cnyyae nony4veHus KOppekTHoro oteeTa Bbixog XDone npuHumaeTt 3HadeHue TRUE. lNonydeHHble
OaHHble nomellaeTtcs B Oydep, pacnonoXeHHbIn No ykasatento pResponseData n umerowmn pasmep
szResponseData 6ant. B onncannn nepeuncneHna MERCURY20x_PARAMS npuBegeHbl TUMbl aHHbIX
nepemMeHHbIX, KOTopble AOMKHbl OblTb pa3MelleHbl Nof ykasaTenem Mnpu CYUTbIBAHUM WNKU  3anucu
KOHKpeTHoro napametpa(-oB). B cnyyae ncnonb3oBaHusa 3anpoca USER_DEFINED Tun gaHHbIxX crnegyeT
CMOTpeThb B cneumdmkalmm npoTokona.

[Ona 3anpocoB 3HayeHun HakonneHHon aHeprum (MERCURY20x _PARAMS.STORED_ENERGY,
.REACTIVE_ENERGY_ARRAYS n . ACTIVE_ENERGY_ARRAYS) ncnonb3yeTcs 4ONOMHUTENbHbIV BXOA
eMonth (Homep 3anpalumBaemoro mecsiLa).

B cnyuyae otcytctBus otBeta ®B noBTOpdAeT 3anpoc. Yncno nepenoBTOPOB ONpedensercs BXOOOoM
usiRetry (3HayeHne 0 COOTBETCTBYET OTCYTCTBMIO NepenoBTOpoB). Ecnu HM Ha oguH 13 3anpocoB He bbin
nonyyeH oTBeT, TO Bbixod XError npuHumaet 3HayeHne TRUE, a Bbixog eError = TIME_OUT. B cniyyae
MOMy4YeHNss HEKOPPEKTHOro oTeBeTa (C HEKOPPEeKTHbIM agpecoM cuyetymka unum CRC) Bbixog XError
npuHumaeT 3HadeHne TRUE, a Ha Bbixoge eError otobpaxkaeTcst ko owmdku u3 nepeudncnenns ERROR.

[na oTnpaBku HOBOro 3anpoca crnefyeT co3fath nepeHuin ppoHT Ha Bxode XExecute.

27


https://www.incotexcom.ru/
https://www.incotexcom.ru/
https://www.incotexcom.ru/files/em/docs/mercury-protocol-obmena-1.pdf
https://ftp.owen.ru/CoDeSys3/21_Examples/01_3.5.11.5/07_User_protocols/Example_Mercury206_3514v1.projectarchive

2 OnwucaHue budnumotekn OwenVendorProtocols

foMercury20x )

OVP_Mercury20x  —1
—xExecute xDone —
—tTimeOut ®Busy —
—usiRetry xError —
—hCom eError —
—eParam
—pRequestData
—szRequestData
—pResponseData
—szResponseData
—udiDeviceAddr
—byCommand
—eMonth

PucyHok 2.6.1 — BHewHun Bug ®B Mercury20x Ha si3bike CFC

Tabnuua 2.6.1 — OnucaHue BxoaoB u BbixoaoB ®B Mercury20x

HasBaHue Twun OnucaHue
Bxoabl
Mo nepegHeMy pPOHTY NPOMCXOAMT OJHOKpaTHas (C
XExecute BOOL BO3MOXHOCTbIO MEepernoBTOpOB B Cny4ae OTCYTCTBUA
OTBeTa) OTnpaBka 3anpoca
tTimeout TIME TavimayT oxugaHus oteerta oT slave-yctponctea (T#0ms —
BPEMS OXUAAHWS HE OrPaHNYEHO)
usiRetry USINT Yuncno nepenoBTOPOB B CryYae OTCYyTCTBUSA OTBETa
hCom CAA.HANDLE Oeckpuntop COM-nopTa, nonyyeHHein ot 6 COM_Control
eParam MERCURY20x PARAMS CuuTbiBaeMbIl/3anncbiBaeMbli napamerp/rpynna
napameTpoB
pRequestData CAA.PVOID Ykasatenb Ha 6ydep AaHHbIX 3anpoca
szRequestData CAA.SIZE Pasmep 6ydepa naHHbIX 3anpoca B bantax
pResponseData CAA.PVOID Ykasartenb Ha 6ydep AaHHbIX OTBETA
szResponseData CAA.SIZE Pa3mep Oydepa gaHHbIX oTBETa B GanTax
udiDeviceAddr UDINT Agpec ycTpoiictsa. o ymonyaHuio coBnagaeTt ¢ CepUAHbIM
HOMEPOM CYeTYMKA
Kopg KoMaHbl (ans
byCommand BYTE MERCURY20x PARAMS.USER DEFINED)
Homep 3anpaLuMBaemMoro mMecsua (ans
MERCURY20x_PARAMS.STORED_ ENERGY,
eMonth MERCURY20x EA MONTH | /-2 ~URY20x_PARAMS.REACTIVE ENERGY ARRAYS
n MERCURY20x_PARAMS.ACTIVE_ENERGY_ARRAYS)
Bbixoabl
xDone BOOL TRUE — nonyyeH KOPPeKTHbIN OTBET OT Slave-ycTponctea
xBusy BOOL TRUE — ®b HaxoauTcs B pabote
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XError BOOL MpyvHumaeT 3HauveHne TRUE B crnyyae BO3HUKHOBEHMS
oLmnbkn
eError ERROR Cratyc pabotbl ®b (Mnu kog ombkn)

2.6.2

Mepeuncnexve
ANEKTpOoCYHETHMKA.

Tabnuua 2.6.2 — OnucaHue anemeHToB nepeuyncnenmsa MERCURY20x_PARAMS

MERCURY20x_PARAMS

Mepeuncnenne MERCURY20x_PARAMS

onucbliBaeT

OCHOBHbIE

napamMmeTpbl n

KOMaHObl

Tun nepemeHHOMN Tun nepemeHHOM No
HasBaHue 3HauyeHue OnucaHue no ykasartesnto yKasaTeno
pRequestData pResponseData
[MpounsBonbHbBIN - 3anpoc.
MapameTpbl 3anpoca
USER_DEFINED 0 3a3K0TCR CM. cneumdukalmio CM. cneundukaumio
npoTtokona npoTokona
nonb3oBaTenem npun
Bbi3oBe b
DEVICE INFO 1 CepsucHas nHdopmauus i MERCURY?20x DEVICE
- o npu6ope INFO
GET RTC 5 YTeHne cucTtemHoro i DT
- BpeMeHU
SET RTC 3 YCcTaHOBKa CUCTEMHOIO DT )
BpeMeHU
SERIAL_NUMBER 4 Hrerine cepnnHoro - UDINT
HoMepa
CURRENT_LOAD _ 5 YteHne TekyLen REAL
POWER MOLLHOCTW B Harpyske
Hrerine 3HaCHNI MERCURY20x_ADDITIO
X
GET_U_I_P 6 HarnpshkeHusl, Toka WU - NAL PARAMS
MOLLIHOCTW E—
YTeHne 4acTtoTbl cetn u MERCURY20x FREQ
FREQ_AND_TARIFF ! Tapuda ) AND TARIFF
Hrere - conepximoro MERCURY20x_STORED
X
STORED_ENERGY 8 TapuHbIX - ENERGY
aKKyMynsaTopoB -
REACTIVE_POWER 9 Hrenue peakTMBHon - REAL
MOLLUHOCTHU
FULL_POWER_AND 10 YTeHne nonHow MERCURY20x FULL
_COos MOLLHOCTW U COS @ ) POWER AND COS
YTeHne MecayHbIX
REACTIVE_ENERGY 11 CDE30B DEAKTUBHOI ) MERCURY20x STORED
ARRAYS PesoB p _ENERGY
- SHEpPrnn
YTeHne MecaYHbIX
ACTIVE_ENERGY_ 12 CPE30B AKTUBHOV ) MERCURY20x STORED
ARRAYS _ENERGY
SHEpPrnn
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2.6.3 NepeuucneHne MERCURY20x_EA_ MONTH

Mepeuncrnenne MERCURY20x_EA_MONTH onucbiBaeT HOMep Mecsua, KOTopbl UCNONb3yeTca npu
oTnpaske 3anpocos HakonneHHon 3Heprnu (MERCURY20x_PARAMS.STORED_ENERGY,
.REACTIVE_ENERGY_ARRAYS un .ACTIVE_ENERGY_ARRAYYS).

Tabnuua 2.6.3 — OnucaHue anemeHToB nepeyncnenmsa MERCURY20x_EA_MONTH

HasBaHue 3HayeHue OnucaHune
CURRENT 16#0F Tekywunn mecsay,
JANUARY 16#00 AnBapb
FEBRUARY 16#01 ®espanb
MARCH 16#02 MapTt
APRIL 16#03 Anpensb
MAY 16#04 Man
JUNE 16#05 UioHb
JULY 16#06 Wionb
AUGUST 16#07 Asryct
SEPTEMBER 16#08 CeHT46pb
OCTOBER 16#09 OkT46pb
NOVEMBER 16#0A Hos6pb
DECEMBER 16#0B Hekabpb

2.6.4 CtpykTypa MERCURY20x_ADDITIONAL_PARAMS

Ctpyktypa MERCURY20x_ADDITIONAL_PARAMS onucbiBaeT BCcnoMoraTenbHble NapaMeTpbl CHETYMKA
(HanpspkeHMe, TOK W MOLLHOCTb), 3HayeHMs KOTOPbIX CUYMUTLIBAIOTCA MpW OTNpaBke 3anpoca
MERCURY20x_PARAMS.GET_U_|_P.

Ta6bnuua 2.6.4 — OnucaHue anemeHToB nepeuncnedna MERCURY20x_ADDITIONAL_PARAMS

HasBaHue Tun OnucaHue
ru REAL HanpsixeHune
rl REAL Tok
rP REAL AKTMBHasi MOLLHOCTb

2.6.5 CrpykTypa MERCURY20Xx_DEVICE_INFO

Ctpyktypa MERCURY20x_DEVICE_INFO onucbiBaeT napameTpbl CEPBUCHON MHAOPMALMN CHETHMKA,
3HAYEHNs1 KOTOPbIX CYUTLIBAKOTCA MpU OTMpaBKe 3anpoca Ha YTEHWE CEepBUCHOW MHGOpMaLmu
(MERCURY20x_PARAMS.DEVICE_INFO).

Tabnuua 2.5.8 — OnucaHue anemeHToB cTpYkTYpbl MERCURY20Xx_DEVICE_INFO

HasBaHue Tun Onucanune
sFirmwareVersion STRING Bepcus BcTpoeHHoro MO
dFirmwareBuildDate DATE [ara Bbinycka BcTpoeHHoro M0
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2.6.6 CTpykTypa MERCURY20X_FREQ_AND_TARIFF

Crpyktypa MERCURY20x_FREQ_AND_TARIFF onucbiBaeT 4acToTy CETU M YUCIIO aKTUBHbLIX Tapudos,
KoTopble cunTbiBaOTCA Npu otnpaske 3anpoca MERCURY20x_PARAMS.FREQ_AND_TARIFF.

Tabnuua 2.6.6 — OnucaHue anemeHToB cTpyKTypbl MERCURY20x_FREQ_AND_TARIFF

HasBaHue Twvn OnucaHune
rFrequency REAL YacrtoTa cetn
usiTariffCount USINT KonunyecTtBo akTUBHbLIX TapnudoB
byAdditionalData BYTE JononHutenbHble AaHHbIE (pe3epB)

2.6.7 CtpykTypa MERCURY20x_FULL_POWER_AND_COS

Ctpyktypa MERCURY20x_FULL_POWER_AND_COS onucbiBaeT COS ¢ W OMNUCbIBaET MOSHY0
MOLLHOCTb ceTu, KoTopble CYMThIBaOTCH npu 3anpoce
MERCURY20x_PARAMS.FULL_POWER_AND_COS.

Tabnuua 2.6.7 — OnucaHue anemeHToB cTpykTYpbl MERCURY20X_FULL_POWER_AND_COS

HasBaHue Tun OnucaHue
rCos REAL Cos @
rFullPower REAL NonHas MOLHOCTL CeTH

2.6.8 CTpykTypa MERCURY20x_STORED_ENERGY

Ctpyktypa MERCURY20x_STORED_ENERGY onucbiBaeT 3Ha4ye€HMsi HaKOMMEHHOW 3Heprum no
Tapudam, KOTOpble  CYMTLIBAOTCA  MpuM  3anpocax MERCURY20x_PARAMS.STORED_ENERGY,
.REACTIVE_ENERGY_ARRAYS n .ACTIVE_ENERGY_ARRAYS.

Ta6bnuua 2.6.8 — OnucaHue anemeHToB CTPYKTYpbl MERCURY20X STORED_ ENERGY

HasBaHue Twun OnucaHune
rTariffl REAL HakonneHHast a3Heprus no nepeomy Tapudy
rTariff2 REAL HakonneHHast a3Heprus no BTOpoMy Tapudy
rTariff3 REAL HakonneHHasi 3Heprvs no TpetTbemy Tapudy
rTariff4 REAL HakonneHHas aHeprus no 4yeTBepTomy Tapudy

31



2 Onucanune budbnuotekn OwenVendorProtocols

2.6.9 ®yHkuma GetRealByHEXBytes

®yHkuus GetRealByHEXBytes nponssoaut npeobpa3oBaHue HeCKonbkux 6anT B 3Ha4eHue Tuna REAL.
BanTbl no ykasaternio JOMKHbl HAXOAUTLCSH B TOW Xe MocneaoBaTeribHOCTM, YTO U B NOCLINKE OTBETA
ycTporictBa. ODyHKUMA MOXET MWCMomnb30oBaTbCs, Hanpumep, MNpuM  CYUMTbIBAHUM  KannbpoBOYHOrO
KoadhduLmMeHTa HaknoHa nepegaToqHON XapaKTepUCTUKN.

1

OVP.GetRealByHEXBytes
— pBuffer GetRealByHEXBytes
—szBuffer
—{uiAccuracy

PucyHok 2.6.2 — BHewHui Bua cpyHkummn GetRealByHEXBYytes Ha si3bike CFC

Tabnuua 2.6.9 — OnucaHue BxoaoB u BbixoaoB dyHKuun GetRealByHEXBytes

HasBaHue Tun | OnucaHue
Bxoabl
pBuffer CAA.PVOID Ykasarenb Ha maccus 6anT
szBuffer BOOL Pasmepa 6ydepa B bantax
MpuBegeHHbIN KO3PMULMEHT (4MCNO, Ha KOTOpoe
uiAccuracy UINT [enuTcs «cblpoe» 3HadeHue; ecnn 0 — doyHKUmSA
BepHeT 0.0)
Bbixoabl
GetRealByHEXBytes REAL [MpeobpasoBaHHOE 3Ha4YeHNe

32



OnucaHue budnuotekn OwenVendorProtocols

2.7 JneKkTpocyeTyYUKn dHepromepa c npotokonom CE

2.7.1 ®Bb Energomera_CE

®yHkumoHanbHbIn 6nok Energomera_CE ucnonb3yeTtcst Ansi onpoca 3NeKkTpocyYeTYMKOB QHepromepa C
npotokornom CE, npoussoammbix AO «KoHuepH SHepromepay. Npu pa3paboTtke 6rnoka ncnonb3oBanach
cneumduKkaLmnsg NPoTokona, A0CTyNHas No CCbIIke, U PYKOBOACTBO Nosib3oBaTens Ha cyetyuk CE 102 R5.1
(nockonbky peanusauus NPOTOKOMa B 3TOM CYETYMKE MMEEeT OTNNYMA OT OCHOBHOW cneumdukaumu).
TecTnpoBaHue nposoaunock Ha npnbopax CE 102 S6 ¢ Bepcuen npoumeku 4.1 n CE 102 R5.1 ¢ Bepcuen
npowumskM 1.11.

Mpumep cospaH B cpege CODESYS V3.5 SP14 Patch 3 u nogpasymeBaeT 3anyck Ha BUPTyaribHOM
koHTponnepe CODESYS Control Win V3 c TapreTt-chavinom 3.5.14.30. B cnyyae HeobxoaumocTu 3anycka
NpoeKkTa Ha OpYyroM YCTPOWUCTBE crieayeT uameHutb TapreT-cpavn B npoekte (MKM Ha y3en Device —
OGHOBUTbL YCTPOMUCTRBO).

Mpumep gocTtyneH Ans ckaumsaHus: Example Energomera CE_3514v1.projectarchive

OnucaHue paboTbl 6Gnoka:

Mo nepegHemy poHTY Ha Bxoge XExecute mpoucxoguT OTMpaBka 3amnpoca Ha YTeHue WUnM 3anuch
napameTpa arekTpocyeTynka ¢ agpecomMm yctpomrctea uiDeviceAddr u naponem udiPassword uepes
COM-nopT, onpegensembin peckpuntopom hCom, nonydeHHeim oT &b COM_Control. Bxopg
uiSourceAddr onpepnenseT agpec KoHTponnepa (BblbupaeTca NpoM3BOSbHO, HO HE JOIKEH CoBNaaaTh C
afgpecom  Kakoro-nmbo u3  cyeTymkoB). Bbibop  cuuTbiBAaemoro/3anvcbiBaEMOro - napameTtpa
oCcylLlecTBMseTCca C MOMOWbI Bxoda eParam, npeactasndlowero cobonm nepevmcneHue Tuna
ENERGOMERA_CE_PARAMS. [Ina oTnpaBkM NpPOU3BOSbHOIO 3anpoca Bxoa eParam OofmkeH umeTb
3HadeHne ENERGOMERA_CE_PARAMS.USER_DEFINED. B atom cnyyae napameTpbl 3anpoca
onpegenarTca 3HavyeHnem Bxoga uiCommand (kog komaHabl). Ecnu B 3anpoce aomkHbl ObiTb NepeaaHbl
3anucbiBaemMble OaHHble — OHM pasmMellarTcd no ykasatento pRequestData, a Bxog szRequestData
onpegenseT pasmep bydepa 3anucbiBaemblx AaHHbIX B 6artax. OnmucaHne napameTpoB KOHKPETHOro
3anpoca MOXHO HanTu B cneumndmkaLmm npoTokona.

B cnyyae nony4veHus KOppekTHoro otBeTa Bbixogd xXDone npuHumaeTt 3HaveHne TRUE. lNonydeHHble
OaHHble nomellaeTtcss B Oydep, pacnonoxeHHbIN no ykasaTtento pResponseData n umerowun pasmep
szResponseData 6ant. B onucaHum nepeuncneHns ENERGOMERA CE_PARAMS npuBegeHbl TUMbI
OaHHbIX MepeMEHHbIX, KOTOpble AOMKHbI ObITb pa3meLleHbl Nog ykasaTenem npy CYUTbIBAHUN UK 3anmcu
KOHKpeTHOro napameTpa. B cnyvae ucnonb3oBaHusa 3anpoca USER_DEFINED Tun gaHHbix cnegyeT
CMOTpEeTb B cneuundukauum npotokona.

B cnyyae otcytctBus otBeta ®B noBTOpdAeT 3anpoc. Yncno nepenoBTOPOB ONpedensercs BXOO4OoM
usiRetry (3HayeHne 0 COOTBETCTBYET OTCYTCTBMIO NepenoBTOpoB). Ecnu HM Ha oguH 13 3anpocoB He bbin
nonyyeH oTBeT, TO Bbixod XError npuHumaet 3HayeHne TRUE, a Bbixog eError = TIME_OUT. B cniyyae
Nony4YeHnss HEKOPPEKTHOTO oTBeTa (C KO4OM OLNBKKM, HEKOPPEKTHBIM agpecom cveTymka unu CRC) Bbixoq
XError npuHumaet 3HadeHne TRUE, a Ha Bbixoge eError otobGpaxkaetcs ko4 OWMOKM 13 NepevncreHms
ERROR.

[na oTnpaBku HOBOro 3anpoca crnefyeT co3fath nepeHuin ppoHT Ha Bxode XExecute.
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fbEnergomeraCe102 )

OVP._Energomera CE —
—xExecute
—tTimeQut
—jusiRetry
—hComi
—eParam

*xDone —
¥Busy —
xErrar —
eError —

—pRequestData
—szRequestData
—pResponselData
—szResponseData
—uiDeviceAddr
—(uiSourceAddr

—udiPassword

—uiCommand

PucyHok 2.7.1 — BHewHun Bup ®b6 Energomera_CE Ha s3bike CFC

Tabnuua 2.7.1 — OnucaHue BxoaoB u BbixoaoB ®B Energomera_CE

HasBaHue Twun OnucaHue
Bxoabl
Mo nepegHeMy pPOHTY NPOMCXOAMT OJHOKpaTHas (C
XExecute BOOL BO3MOXHOCTbIO MepernoBTOpOB B Cny4ae OTCYTCTBUA
oTBeTa) OTNpaBka 3anpoca
tTimeout TIME TavimayT oxugaHus oteerta ot slave-yctponctea (T#0ms —
BPEMS OXUOAHUS HE OrPaHNYEHO)
usiRetry USINT Yuncno nepenoBTOPOB B Cryyae OTCYTCTBUSA OTBETa
hCom CAA.HANDLE Oeckpuntop COM-nopTa, nonyyeHHein ot 6 COM_Control
eParam ENERGOMERA CE PARAMS | CuyuTbiBaembli/3anncbiBaeMbii napaMmeTp
pRequestData CAA.PVOID Ykasatenb Ha 6ydep gaHHbIX 3anpoca
szRequestData CAA.SIZE Pasmep 6ydepa naHHbIX 3anpoca B bantax
pResponseData CAA.PVOID Ykasatenb Ha 6ydep gaHHbIX OTBETA
szResponseData CAA.SIZE Pa3mep Oydepa gaHHbIX OTBETa B Hantax
Agpec cyeTtymka (no ymonyaHumo — 4 unm 5 nocnegHux undp
uiDeviceAddr UINT cepuiHoro Homepa. MoxHO nocmoTpeTb agpec Ha XKKU
cyeTymka)
LiSourceAddr UINT Agpec koHTponnepa. He porkeH coBnagatb C agpecom
Kakoro-nmbo 13 cHEeTYNKOB
Maponb ypoBHA pocTtyna. [Ona  ypoBHA  gocTtyna
udiPassword UDINT «Monk3oBatene» (USR) no ymonyaHuio paseH 0, ans
ypoBHsA goctyna «AgmuHuctpaTtopy» (ADM) — npuBeneH B
dopMynsape Ha CYETYMK
. Koga KOMaHzbl (ans
uiCommand UINT ENERGOMERA _CE_PARAMS.USER_DEFINED)
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Bbixoabl
xDone BOOL TRUE — nony4yeH KOPPeKTHbIN OTBET OT slave-ycTporcTea
xBusy BOOL TRUE — ®b HaxoguTcs B paboTe
Error BOOL MpuHumaeT 3HaveHne TRUE B cnyyae BO3HWKHOBEHWS
OLUMBKM
eError ERROR Craryc pabotbl ®b (Mnu kog ombkn)
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2.7.2

Mepeuncrnenne ENERGOMERA_CE_PARAMS onucbiBaeT OCHOBHbIE

ANEeKTpocHeTHUnKa.

MepeuncneHne ENERGOMERA_CE_PARAMS

napamMmeTpbl

N KOMaHAObI

Ta6nuua 2.7.2 — OnucaHue anemMeHToB nepeuncrnelns ENERGOMERA _CE_PARAMS!

Tun nepemeHHOM

Tun nepemeHHOMN

/ 3A cyTkn

R5 1

HasBaHue 3HauyeHue OnucaHue no ykasartento no ykasarento
pRequestData pResponseData
[Mpon3BonbHbIN 3anpoc.
USER DEFINED 0 MapameTpbl 3anpoca | cm. cneumdpukaLmio CM. crneundukalmio
- 3afalTcsa nonb3oBaTenem npu npoTokona npoTokona
Bbi3oBe b
[MpoBepka cBsI3M CO CHETUMKOM
PING 1 (BO3BpaLlaeT agpec cyeTymka - UINT
B CeTn)
CepBucHaa wuHcopmaumuss o ENERGOMERA CE
PEVICE_INFO 2 npvBope ' _DEVICE INFO
FIRMWARE_VERSI
N SIo 3 Bepcusa npowwmekm - STRING
KoHdurypauumsa npmbopa
ENERGOMERA_CE
DEVICE_CONFIG 4 (pacwmndpoBbIiBaETCA TONBKO - DEVICE CONFIG
YacTb NapameTpoB)
GET_RTC 5 YTeHne CMcTeEMHOro BpemMeHu - DT
SET RTC 6 YcTtaHoBka CUCTEMHOrO oT )
- BpEMEHM
YTeHne akTMBHOW MOLLHOCTU,
AVERAGE_POWER 7 ycpegHeHHou 3a npoLueaine 3 - UDINT?
MUHYThI
YTeHne cymmapHOro 3Ha4eHus
TARIFF_SUM_OF_D ENERGOMERA CE
AY 8 no tapudy, COXpaHeHHoe Ha DAY DEPTH UDINT
KOHeL, CyTOK -
UTteHne mecA4yHOro 3HadeHns | ENERGOMERA CE
TARIFF_VALUE 9 no Tapudy TARIFE VALUE UDINT
UTeHne 3HaveHWss  CyMMmbl ENERGOMERA CE
TARIFF_SUMM 10 3Heprm nNo  AenCTBYIOLLNM MONTH DEPTH UDINT
Tapudam -
YTeHne MrHoBeHHOWM ENERGOMERA CE
POWER 11 MOLLHOCTH DAYS ENERGY UDINT
YTeHune 3HaYeHns aHeprum no ENERGOMERA CE
ENERGY_OF_DAYS 12 Tapudy, COXpaHeHHOe Ha DAYS ENERGY UDINT
KOHEeL, CyTOK -
YUTeHune 3HaYeHns aHeprum, ENERGOMERA CE
DAYS ENERGY 13 coxpaHeHHoe HA koHeL, cyTok DAYS ENERGY ENERGOMERA CE
ENERGY R5 1
/ 3A cyTkn R5 1
YTeHune 3Ha4YeHns aHeprum, ENERGOMERA CE
MONTH_ENERGY 14 coxpaHeHHoe HA koHeL cyTok MONTH ENERGY ENERGOMERA CE

ENERGY R5 1

1 Cnucok noaaepvMBaemblx 3anpocoB 3aBMCUT OT Modenu cdyetdmka. Cm. Gonee noapoGHYyo
MHpopmauuo B cneumdukaumm npoTokona
2 [na npeoBpasoBaHWs LIENOYMCMEHHOTO 3Ha4YeHWsl B 3HaYeHWe C Mnasalolle ToukoW creayet
ucnonb3oBaTb pyHKUMO CalculateRealValue
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2.7.3 NepeuucneHne ENERGOMERA_CE_DAY_DEPTH

MepeuncneHne ENERGOMERA_CE_DAY_DEPTH onucbiBaeT rnybuHy 3anpoca (B AHAX) Npyu oTnpaBke
3anpoca ENERGOMERA_CE_PARAMS.TARIFF_SUMM_OF_DAY.

Tabnuua 2.7.3 — OnucaHue anemeHToB nepeymcneHna ENERGOMERA_CE_DAY_DEPTH

HasBaHue 3HayeHune OnucaHune
DAYS_AGO_1 1 MpoweaLmne cyTku
DAYS_AGO_2 2 2 0HA Hasag
DAYS_AGO_3 3 3 OHA Ha3ag
DAYS_AGO_45 45 45 nHen Hasag

2.7.4 Nepeuncnenmne ENERGOMERA_CE_MONTH_DEPTH

MepeuncneHne ENERGOMERA_CE_MONTH_DEPTH onucbiBaeT rnybuHy 3anpoca (B mecsauax) npu
oTnpaeke 3anpoca ENERGOMERA_CE_PARAMS.TARIFF_VALUE.

Tabnuua 2.7.4 — OnucaHue anemeHToB nepeuncneHns ENERGOMERA_CE_MONTH_DEPTH

HasBaHue 3HaueHue OnucaHue
CURRENT MONTH 0 Tekywinn mecsy,
END_OF MONTH_1 1 Mpoweawunin mecsy,
END_OF MONTH_2 2 2 Mecsiua Hasaf
END OF MONTH 13 13 13 mecsueB Hasaf,

2.7.5 TMepeuncnenme ENERGOMERA_CE_TARIFF

MepeuncneHne ENERGOMERA _CE_TARIFF onucbiBaeT Tapudbl, KOTOpPbIE UCMOSMb3YHTCA B 3anpocax
ENERGOMERA_CE_PARAMS.TARIFF_SUMM_OF_DAY un .TARIFF_VALUE.

Ta6bnuua 2.7.5 — OnucaHue anemeHToB nepeuncneHna ENERGOMERA_CE_TARIFF

HasBaHue 3HayeHune Onwucanune
TARIFF_1 0 MepBbIv Tapud

TARIFF_2 1 BTopou Tapud

TARIFF_3 2 Tpetun Tapud

TARIFF_4 3 YeTBepThbin Tapud

TARIFF_5 4 Matei Tapud

TARIFF_6 5 Lecton Tapud

TARIFF_7 6 Cegbmon Tapud

TARIFF_8 7 Bocbmon Tapud
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2.7.6 MNepeuncnenne ENERGOMERA CE DAY _DEPTH R5 1

MepeuncneHne ENERGOMERA_CE_DAY_DEPTH_R5 1 onucbiBaeT rnyOuHy 3anpoca (B AHAX) npwu
otnpaske 3anpoca ENERGOMERA_CE_PARAMS.DAYS_ENERGY.

Tabnuua 2.7.6 — OnucaHue anemeHToB nepeuncnennsa ENERGOMERA_CE_DAY_DEPTH_R5_1

HasBaHue 3HayeHue OnucaHune
CURRENT_ DAY 0 Tekywunn geHb
DAYS_AGO_1 1 1 oeHb Hasag
DAYS_AGO_2 2 2 0HA Hasagd
DAYS_AGO_36 36 36 gHew Ha3ag

2.7.7 TMepeuncnenme ENERGOMERA CE_MONTH_DEPTH_R5 1

MepeuncneHne ENERGOMERA_CE_MONTH_DEPTH_R5_1 onucbiBaeT rnybuHy 3anpoca (B MecsiLax)
npwu otnpaske 3anpoca ENERGOMERA_CE_PARAMS.MONTH_ENERGY.

Tabnuua 2.7.7 — OnucaHue anemeHToB nepeuncrneHns ENERGOMERA_CE_MONTH_DEPTH_R5 1

HasBaHue 3HayeHue OnucaHue
CURRENT_MONTH 0 Tekywunn mecay,
END_OF MONTH_1 1 Mpoweawunn mecsy,
END_OF MONTH_2 2 2 Mecsua Hasapg,
END_OF MONTH_12 12 12 mecsaueB Hasapg

2.7.8 TMepeuncnenme ENERGOMERA _CE_TARIFF_R5_1

Mepeuncnenne ENERGOMERA _CE_TARIFF onucbiBaeT Tapudbl, KOTOpblE MCMONb3YHOTCA B 3anpoce
ENERGOMERA_CE_PARAMS.TARIFF_SUMM_OF_DAY wn .TARIFF_VALUE gnda cuyetumka CE102
R5.1.

Ta6bnuua 2.7.8 — OnucaHue anemeHToB nepeuncnedna ENERGOMERA CE_TARIFF_R5 1

HasBaHue 3HayeHue Onwucanune
TARIFF 0 0 Cymma no Bcem Tapudam
TARIFF_1 1 MepBbIn Tapud

TARIFF_2 2 BTopou Tapud

TARIFF_3 3 Tpetui Tapud

TARIFF_4 4 YeTBepThin Tapud

TARIFF 5 5 Matei Tapud
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2.7.9 Ctpyktypa ENERGOMERA_CE_DAYS_ENERGY

Ctpyktypa ENERGOMERA_CE_DAYS_ENERGY onucbiBaeT napameTpbl 3anpoca YTEHUs1 3HavyeHusi
3Heprnm no Tapudy, COXpPaHEHHOro Ha KOHeL CyTOK (ansa 3anpoca
ENERGOMERA_CE_PARAMS.ENERGY_OF_DAYS).

Tabnuua 2.7.9 — OnucaHue anemeHToB cTpyKkTypbl ENERGOMERA_CE_DAYS_ENERGY

HasBaHue Twvn Onucaxue
eTariff ENERGOMERA_CE TARIFFE Homep Tapuda
eDayDepth ENERGOMERA_CE DAY _DEPTH | WHaekc rmybuHbl 3anpoca

2.7.10 CtpykTypa ENERGOMERA_CE_DEVICE_CONFIG

Ctpyktypa ENERGOMERA_CE_DEVICE_CONFIG onuckiBaeT HekoTopble napameTpbl KOHurypauum
cyeTyuka (ons sanpoca ENERGOMERA_CE_PARAMS.DEVICE_CONFIG). CTpykTypa He nogonget ans
nNpnbopoB, y KOTOPbIX OTBET Ha 3anpoC YTEHWUsi KOHUrypauum OTNMYaEeTCs OT OTBETA, OMUCAHHOMO B
OCHOBHOW cneumndukaumm npotokona (Hanpuvep, CE102 R5.1).

Tabnuua 2.7.10 — OnucaHmne anemeHToB cTPYKTYpbl ENERGOMERA_CE_DEVICE_CONFIG

HasBaHue Tun OnucaHue
usiNumbersAfterSeparator USINT lMonoxeHne [ecATUYHOW TOo4YkM  (CM.
Takke yHkumio CalculateRealValue)
xSealState BOOL CocTtosHue nnombbl (TRUE — BckpbiTa)
usiMaxTariffNumber USINT anp“ﬁisa ma’;;mong;gg;o iizcj:g;oq'j'lgf

2.7.11 Ctpyktypa ENERGOMERA_CE_DEVICE_INFO

Ctpyktypa ENERGOMERA_CE_DEVICE_INFO onucbiBaeT cepBUCHbleE MapamMeTpbl cuyeTdmka (onsi
3anpoca ENERGOMERA_CE_PARAMS.DEVICE_INFO).

Ta6bnuua 2.7.11 — OnucaHue anemeHToB CTpyKTypbl ENERGOMERA CE_DEVICE_INFO

HasBaHue Twun OnucaHue
usiKernelVersion USINT Bepcus sgpa
usiFirmwareType USINT Twun npowmnBKN

usiFirmwareVersion USINT Bepcus npoLmvBkm
dFirmwareBuildDate DATE [laTta co3gaHnsi MpoLIBKN

2.7.12 Ctpyktypa ENERGOMERA_CE_TARIFF_VALUE

Ctpyktypa ENERGOMERA_CE_TARIF_VALUE onucbiBaeT napameTpbl 3anpoca YTEHUs1 3HayeHus
3Heprvn no Tapudpy (ans sanpoca ENERGOMERA_CE_PARAMS.TARIFF_VALUE).

Tabnuua 2.7.12 — OnncaHune anemeHToB cTPYKTypbl ENERGOMERA_CE_TARIFF_VALUE

HassaHue Tun OnucaHue
eTariff ENERGOMERA_CE_TARIFF Howmep Tapuda
eMonthDepth ENERGOMERA CE_MONTH_DEPTH | UHgekc rmybuHbl 3anpoca
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2.7.13 Ctpyktypa ENERGOMERA_CE_DAYS_ENERGY_R5 1

Ctpyktypa ENERGOMERA_CE_DAYS ENERGY_R5 1 onucbiBaeT napameTpbl 3anpoca YTEHUsi

3HaYeHUs! aHeprum Ha KOHeLl| CYTOK / 3a CYTKM (ansa 3anpoca
ENERGOMERA_CE_PARAMS.DAYS_ENERGY).

Tabnuua 2.7.13 — OnucaHue anemeHToB cTPYKTYpbl ENERGOMERA_CE_DAYS_ENERGY_R5_1

Ha3BaHue Tun OnucaHue

eDepth ENERGOMERA CE DAY _DEPTH R5 1 | MiHgekc rnybuHkl 3anpoca

Tun 3anpoca (FALSE — Ha KOHeL, CyTOK,

xPerFullDay BOOL TRUE — 3a cyTku)

eTariff ENERGOMERA_CE TARIFF R5 1 Howmep Tapuda

2.7.14 Ctpyktypa ENERGOMERA_CE_MONTH_ENERGY_R5_1

Ctpyktypa ENERGOMERA_CE_MONTH_ENERGY_R5_1 onucbiBaeT napameTpbl 3anpoca YTeHus

3HaYeHUs aHeprum Ha KOHeL|, Mecaua / 3a MecsL (ans 3anpoca
ENERGOMERA_ CE_PARAMS.MONTH_ENERGY).

Tabnuua 2.7.14 — OnucaHune anemeHToB cTPYKTYypbl ENERGOMERA_CE_MONTH_ENERGY_R5_1

HasBaHue Tun OnucaHue
eDepth ENERGOMERA_CE_MONTH_DEPTH_R5_1 | WHgekc rmybuHbl 3anpoca
«PerFullMonth BOOL Tun 3anpoca (FALSE — Ha KoHeL
mecsaua, TRUE — 3a mecsiu)
eTariff ENERGOMERA_CE TARIFF R5 1 Homep Tapuda

2.7.15 CtpykTypa ENERGOMERA_CE_ENERGY_R5 1

Ctpyktypa ENERGOMERA _CE_ENERGY_R5 1 onucbiBaeT nmapamMeTpbl OTBETa Ha 3anpocbl YTEHUsI
3HayeHus aHeprum (ENERGOMERA_CE_PARAMS.DAYS_ENERGY 1 .MONTH_ENERGY).

Ta6bnuua 2.7.15 — OnucaHue anemeHToB CTpyKTypbl ENERGOMERA CE _ENERGY_R5 1

Ha3BaHue Tun OnucaHue

dDataDate DATE [arta dmkcaumm saHa4eHus

3HadeHne aHeprum 6e3  yyeTa
AECATMYHON TOYKK (4519 nepecyeTa B
udiEnergyValue UDINT BELLECTBEHHOE 3HayeHune crnegyet
MCMoJIb30BaTb dYHKLMIO
CalculateRealValue)
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2.7.16 ®yHkuma CalculateRealValue

®dyHkumst CalculateRealValue npousBoguT npeobpas3oBaHWe 3HAYEHWE IJHEPrMU WM MOLLHOCTU U3
uenoyuncrieHHoro popmaTta 6e3 yyeTa NonoXeHus 4eCATUYHON TOYKM B 3Ha4YeHne Tuna REAL.

]

OVP_CalculateRealValue
—udiValue CalculateRealValue

—usiNumbersAfterSeparator

PucyHok 2.7.2 — BHewHun Bua cyHkumm CalculateRealValue Ha a3bike CFC

Tabnuua 2.7.16 — OnucaHue BxoaoB u BbixogoB ¢dyHkuum CalculateRealValue
HasBaHue Twun | OnucaHue

Bxoabl

McxogHoe 3HayeHne 6e3 yyeTa NoNnoXeHNa 4eCcATUYHON
TOYKN

udiValue UDINT

lMonoxeHne [0ECATUYHOM TOYKM (CM. OTBET Ha 3anpoc
usiNumbersAfterSeparator USINT ENERGOMERA_CE_PARAMS.DEVICE_CONFIG; agns
CE102 R5.1 Bcerga paBHoO 2)

Bbixoabl

CalculateRealValue REAL [MpeobpasoBaHHOE 3HAYeHNE
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2.8 JnekTpocyeTyuKn dHepromepa ¢ npotokonom IEC 61107

2.8.1 ®b Energomera_IEC

®yHkumoHanbHbIN 6ok Energomera_|EC ncnonb3yeTtcsa AN onpoca anekTpocyeTYnkoB QHepromepa c
npotokonom IEC 61107, npousBogumbix AO «KoHuepH OHepromepay. [pu paspaboTke 6noka
ucnone3oBanack cneuudpukauma npotokona (FOCT IEC 61107-2011) n pykOBOACTBO MOSb30BaTENs Ha
cyetunkn CE 102M mn CE 301/303. B 6noke peanusoBaH pexum obmeHa C (cormacHo IEC 61107) c
nogpexvmom obmeHa «BbIGOpoYHOE 4TeHMEe W 3anucb» (Tak HasblBaeTCA peanu3auus «pexuma
nporpamMmmupoBaHusa» n3 IEC 61107 B anekTpocyeTyrkax QHepromepa).

TecTupoBaHue nposogunock Ha npubopax CE 102M c Bepcueri npowmsku v01.0401 n CE 303 ¢ Bepcuen
npowumekM v11.137.

Mpumep cosgaH B cpene CODESYS V3.5 SP14 Patch 3 u nogpasymeBaeT 3anyck Ha BUPTyanbHOM
koHTponnepe CODESYS Control Win V3 c TapreTt-chavinom 3.5.14.30. B cnyyae Heob6xoaumocTu 3anycka
npoekTa Ha OpyroMm YCTpoOWUCTBe crieayeT uameHutb TapreT-cpavn B npoekte (MKM Ha y3en Device —
OGHOBUTbL YCTPOMUCTBO).

Mpumep gocTyneH ans ckaumsaHus: Example Energomera |IEC61107 3514v1.projectarchive

OnucaHue paboTbl 6Gnoka:

Mo nepegHemy poHTY Ha Bxoge XExecute nponcxoguT oTKpbITUE KaHana CBs3W, yCTaHOBKA NapaMeTpoB
obmeHa (HopManbHas npouenypa NpoTokona, CkopocTb — UiBaudrate, pexum obmeHa — C), oTnpaska
naponst U oTnpaBka 3anpoca Ha YTEHME WM 3anncb NapamMmeTpa(-OB) 3MeKTpocyeTyMka C agpecoMm
sDeviceAddr u4epe3 COM-nopT, onpegensdembii geckpuntopom hCom, nonyveHHbim oT Db
COM_Control. Bbibop cumTbiBaEMOro/3anncbiBaeMoro napameTpa OCyLLECTBNSETCA C NOMOLLbI BXoAa
eParam, npegcraenstowero cobon nepeuncrnerdne Tuina ENERGOMERA IEC_PARAMS. [Ina oTnpaBku
NPON3BOSLHOIO 3anpoca BXoA eParam OOIKeH UmeTb 3HayeHve
ENERGOMERA_CE_PARAMS.USER_DEFINED. B atom cny4yae Tvn 3anpoca onpeaensercs BXOL4OM
xlsWriteCommand (TRUE - 3anucb, FALSE — uTteHne). Ecnu B 3anpoce gomkHbl ObiTb nepeaaHbl
3anucbiBaemMble OaHHble — OHM pasMellaroTcd no ykasatento pRequestData, a Bxog szRequestData
onpenensieT pasvep Gydepa 3anucbiBaemblx OaHHbIX B HGantax. OnucaHne napamMeTpoB KOHKPETHOro
3anpoca MOXHO HanTu B PyKOBOACTBE Ha CHETUMK.

B cnyyae nonyveHus KOppekTHoro oteeTa Bbixog XDone npuHumaeTt 3HadeHne TRUE. lNMonydeHHble
OaHHble nomellaeTcss B Oydep, pacnonoXeHHbIN No ykasatento pResponseData n umerowmnn pasmep
szResponseData 6ant. B onucaHum nepeuncnedns ENERGOMERA IEC_PARAMS npuBeaeHbl TUMbl
OaHHbIX MEPEMEHHbIX, KOTOPble AOMKHbI ObITb pasMeLLeHbl Mo yKasaTenemM npy CYUTbIBAHUN UK 3armcu
KOHKpeTHOro napameTpa. B cnydae ucnonb3oBaHusa 3anpoca USER_DEFINED Tun gaHHbix cnegyeT
CMOTPETb B PYKOBOACTBE Ha CHETYUK.

B cnyyae otcytctBus otBeta ®B noBTOpseT 3anpoc. Yucno nepenoBTOPOB OnNpeaensieTcs BXOOOoM
usiRetry (3HayeHne 0 COOTBETCTBYET OTCYTCTBMIO NepenoBTOpoB). Ecnu HM Ha oguH 13 3anpocoB He Bbin
nonyyeH oTBeT, TO BbIxod XError npuHumaet 3HayveHne TRUE, a Bbixog eError = TIME_OUT. B cnyyae
Nony4YeHNss HEKOPPEKTHOrO OTBeTa (C KO4OM OLLNOKKM, HEKOPPEKTHBIM agpecom cHeTymka unu CRC) Bbixoq
XError npuHumaet 3HadeHne TRUE, a Ha Bbixoge eError otoGpaxkaetcs kog OWMOKN N3 NepeyvncreHmns
ERROR.

[na oTnpaBku HOBOro 3anpoca crnefyeT co3faTh nepegHuin ppoHT Ha Bxoae XExecute.
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fbEnergomeraCE303 '

OVP _Energomera_|IEC —
—xExecute xDone —
—tTimeCut *Busy—
—jusiRetry xErmor
—hCorn eError —
—(uiBaudrate
—eParam
—|pRequestData
—f=zRequestData
—pResponselata
—|szResponseData
—sDeviceAddr
—{udiPassword
—fxlsWriteCommand

PucyHok 2.8.1 — BHewHun Bup ®6 Energomera_IEC Ha s3bike CFC

Tabnuua 2.8.1 — Onucanue BxonoB u BbixoaoB ®B Energomera_IEC

HasBaHue Tun OnucaHue
Bxoabl
Mo nepeaHemy POHTY NpoMCXOOUT OAHOKpaTHas (C
XExecute BOOL BO3MOXHOCTbIO MEPEernoBTOpOB B Clny4yae OTCYyTCTBUSA
OTBETA) OTNpaBKka 3anpoca
tTimeout TIME TavimayT oxmaaHua oteeta oOT slave-yctponcTea (T#Oms
— BPEMsi OKUAaHWs He OrpaHUYEHO)
usiRetry USINT Yuncro nepenoBTOPOB B Cry4ae OTCyTCTBUS OTBETA
hCom CAA HANDLE Oeckpyntop  COM-nopTta, nomnyyeHHeln ot  db
COM_Control
Ckopoctb  0oO6MeHa, KOTOpasi  UCMOnb3yeTcs  npu
. KOHUIrypypoBaHuM (4OIKHa coBnagaTb CO CKOPOCTbHO,
uiBaudrate UINT ykasaHHo B ®b5 COM Control Bo3mMoXHble 3Ha4YeHUs:
1200/2400/4800/9600
eParam ENERGOMERA IEC PARAMS | CuntbiBaeMbIi/3anmcbiBaembli napameTp
pRequestData CAA.PVOID YkasaTenb Ha Oydep faHHbIX 3anpoca
szRequestData CAA.SIZE Pasmep 6ydepa naHHbIX 3anpoca B 6antax
pResponseData CAA.PVOID Ykasatenb Ha 6ydep gaHHbIX OTBETA
szResponseData CAA.SIZE Pa3mep 6ydepa gaHHbIX oTBETa B Hantax
Agpec cuyetymka (MO ymMoOm4YaHuto — OBbIYHO HEKoTopoe
sDeviceAddr STRING KONMMYeCcTBO MocneaHux uudp CepuiHOro Homepa, Ans
HeKOTOpbIX c4YeTYMKOB — 6e3 BegyLLmx Hyrew. MNogpobHee
CM. B JOKYMEHTALMN HA KOHKPETHbIV CHETYMK)
udiPassword UDINT Maponb ypoBHs goctyna (Mo ymonyauuw — 777777)
Twn 3anpoca (ans
xIsWriteCommand BOOL ENERGOMERA_CE_PARAMS.USER_DEFINED).

TRUE - 3anucbk, FALSE — yteHne
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2.8.2

Mepeuncrnenve ENERGOMERA_IEC_PARAMS onucbiBaeT OCHOBHblE MapaMeTpbl

ANEeKTpocHeTHUnKa.

MepeuncneHne ENERGOMERA_IEC_PARAMS

N  KOMaHAbl

Ta6nuua 2.8.2 — OnucaHue anemMeHTOB nepeuncrenHnss ENERGOMERA _IEC_PARAMS!

Tun nepemeHHOM

Tun nepemeHHOMN

N

HasBaHue 3HauyeHue OnucaHue no ykasartento no ykasarento
pRequestData pResponseData
[Mpon3BonbHbIN 3anpoc.
USER DEFINED 0 MapameTpsbl 3anpoca | cM. pyKOBOACTBO HA | CM. PyKOBOACTBO Ha
- 3agarlTcsa nonb3osatenemM npu CYEeTYUK cYeTUUK
Bbi3oBe b
ENERGOMERA _[EC ARRAY [0..24] OF
EXYZT 1 3HaueHune aHeprum ENERGY REO REAL2
- | ENERGOMERA IEC
ECMZT 5 3HaveHne HaVKOFIﬂeHHOVI MONTH DAY ENE ARRAY [0..24] OF
3Heprun 3a TexkyLnn mecay, RGY REAL
- | ENERGOMERA IEC
ECDZT 3 3HadveHne HaKOMMEeHHOWN MONTH DAY ENE ARRAY [0..24] OF
3HEepPrnn 3a TeKyLLne CyTKN RGY REAL
o ENERGOMERA_IE
ENEP3 4 3HauveHve akTVBHON SHeprum - C ENERGY
3HaueHne peakTUBHON ENERGOMERA |E
ENEQ3 5 3Heprum C_ENERGY
3HayeHns  HanpsbkeHus  Ha ENERGOMERA |E
VOLTA 6 cbasax ) C VOLTA DATA
VNULL 7 3HaueHne HanpshkeHns i REAL
HyneBoro npoBoaa
3HauveHns cunbl Toka Ha ENERGOMERA |E
CURRE 8 hazax ) C CURRE
POWEzZz 9 MrHoBeHHoe 3Ha4yeHne | ENERGOMERA IEC ARRAY [0..1] OF
CYMMapHOW MOLLHOCTU ENERGY TYPE REALS3
POWPz 10 MrHoBeHHoe 3Ha4yeHne | ENERGOMERA IEC ARRAY [0..1] OF
¢a3HOM MOLLHOCTH ENERGY TYPE REAL
Yrnbl - Mexay — BeKkTopamu ENERGOMERA |E
CORUU 11 HanpsbkeHui a3 ) C _CORUU
Yrnbl mMexay dasHbIMK ENERGOMERA |E
CORIU 12 BEKTOpamu ) TOKOB " - C CORIU
HanpspKeHWN -
FREQU 13 YacTtoTa cetn - REAL
ENERGOMERA |E
COs f 14 KoadhdmumeHTbl MoLwHOCTH - C POWER COEE
TAN f 15 KoadhdpmumeHTbl  peakTMBHOM ) ENERGOMERA |E
— MOLLIHOCTW C POWER COEF
GET_TIME 16 YTeHre CUCTEMHOro BpeMeHU - TIME
GET DATE 17 YT1eHne cucteMHomn gatbl - DATE
ENERGOMERA I|EC
CTIME 18 Koppekuunsa BpemeHmn RTC CORRECTIO -

1 Cnucok noaaepvMBaemblx 3anpocoB 3aBMCUT OT Modenu cdyetdmka. Cm. Gonee noapoGHYyo
MHOpPMaLMIO B PYKOBOACTBE Ha CHETUMK
2 MNosicHeHWe no pa3mepHocTn Maccuea: http:/forum.energomera.rulviewtopic.php?f=14&t=44316
3 MNpsaAmas n obpaTHaa aHeprus
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Tun nepemeHHon | Tun nepeMeHHOMN
HasBaHue 3HayeHue Onucanune no yKasaTtento no ykasarersio
pRequestData pResponseData
3HayeHns aHeprun, y4TeHHon
’ ENERGOMERA IEC ARRAY [0..5] OF
ETOPE 19 HapacTalLM UTOroM No 102 ENERGY REO REALL
BCEM peructpam
ENMPE 20 3HayeHns1 aHeprnm Ha KoHeLl ENERGOMERA |EC ARRAY [0..5] OF
Mecsua 102 ENERGY REQ REAL
ENDPE 21 3HayeHus1 aHeprnm Ha KoHeLl ENERGOMERA |EC ARRAY [0..5] OF
CYTOK 102 ENERGY REQ REAL
ENERGOMERA IEC ARRAY [0..5] OF
EAMPE 22 3HayeHus aHeprum 3a mecs 102 ENERGY REO REAL
ENERGOMERA IEC ARRAY [0..5] OF
EADPE 23 3HayeHnsa aHeprum 3a CyTku 102 ENERGY REO REAL
SET_TIME 24 3anucb CUCTEMHOIO BpEMEHN TIME -
SET DATE 25 3anucb cucTeMHon gathbl DATE -

2.8.3 MNepeuncnenne ENERGOMERA_IEC_ENERGY_DIRECTION

Mepeuncnexve
KoTopoe

ucnonb3yeTtcs B

ENERGOMERA_IEC_ENERGY_DIRECTION onucbiBaeT

CTPYKTypax

HanpaBrneHue 3Hepruu,
ENERGOMERA IEC_ENERGY_REQ "

ENERGOMERA_IEC_ MONTH_DAY_ENERGY.

Tabnuua 2.8.3 — OnucaHue anemeHToB nepeuncneHns ENERGOMERA_IEC_ENERGY_DIRECTION

HasBaHue 3HayeHue OnucaHune
E 0 MoTpebneHHasa sHeprusi
I 1 OTnyweHHas aHeprus
o 2 OHeprus, y4yTeHHasi npu NpeBbILEHMN NMMUTa Toka (TOSbKO
aKTMBHas HapacTakLmM UTOroM C MOMEHTa 06HyNeHust)

2.8.4 TMepeuncnenme ENERGOMERA_IEC_ENERGY_PERIOD

Mepeuncnenne ENERGOMERA _IEC_ENERGY_PERIOD onucbiBaeT nepuog AaHHbIX Ana YTeHus
3HEeprum, KoTopbin ucnonbaytotcst B cTpyktype ENERGOMERA_IEC_ ENERGY_REQ.

Ta6bnuua 2.8.4 — OnucaHue anemeHToB nepeuncneHna ENERGOMERA _IEC_ENERGY_PERIOD

HasBaHue 3HayeHue OnucaHue
TO 0 HapacTarouwmm ntor c MOMeHTa 0BOHyeHMs cHETUYMKA
NM 1 HapacTatowmin ntor Ha KoHew, mecsiua
ND 2 HapacTatowmmn utor Ha KoHew, CyTOK
AM 3 3a mecsl,
AD 4 3a cyTKM

1 CymmapHas aHeprvsi 1 aHeprum rno 5 Tapudam
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2.8.5 MNepeuncneHne ENERGOMERA_IEC_ENERGY_TYPE

Mepeuncrnenne ENERGOMERA _IEC_ENERGY_TYPE onucbiBaeT TUN aHEPrnm, KOTOPbIA MCNONb3YTCA

B 3anpoce ENERGOMERA_CE_PARAMS.EXYZT.

Tabnuua 2.8.5 — OnucaHue anemeHToB nepeyncnedmss ENERGOMERA_IEC_ENERGY_TYPE

HasBaHue 3HayeHue OnucaHue
P 0 AKT1BHas aHeprns
Q 1 PeakTuBHas aHeprus

2.8.6 MNepeuncnenmne ENERGOMERA_IEC_TARIFF

MepeuncneHne ENERGOMERA_IEC_TARIFF onucbiBaeT Tapudibl, KOTOpblE UCNONb3YIOTCA B 3anpoce

ENERGOMERA_CE_PARAMS.EXYZT.

Tabnuua 2.8.6 — OnucaHue anemeHToB nepeuncneHnsa ENERGOMERA_IEC_TARIFF

HasBaHue 3HayeHue OnucaHue
NOT USED 0 He ncnonbayetcs

TARIFF_O 1 Cymma no BceM Tapudam
TARIFF 1 2 MepBbin Tapug

TARIFF 2 3 BTopon Tapudg

TARIFF_3 4 TpeTtun Tapud

TARIFF 4 5 YeTBepThIN Tapud

TARIFF 5 6 Mate Tapudd

2.8.7 Ctpyktypa ENERGOMERA_IEC_CORIU

Ctpyktypa ENERGOMERA_IEC _CORIU onucbiBaeT yrnbl

Mexgy (asHbIMM BekTopamy ToKa U

HanpsbkeHus (anga 3anpoca ENERGOMERA _|IEC_PARAMS.CORIU).

Ta6bnuua 2.8.7 — OnucaHue anemeHToB CTpyKTypbl ENERGOMERA |IEC_CORIU

HasBaHue Twun OnucaHune

rAngle A REAL Yron wmexagy ¢asHbiMM BeKTopamMuM Toka W
HanpsbkeHus (dasa A)

rAngle_B REAL Yron wmexgy @asHbIMM BeKkTopamMu Toka W
HanpsxeHus (dasa B)

rAngle_C REAL Yron wmexgy @asHbIMM BeKkTopamMu Toka M
HanpsikeHus (dasa C)
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2.8.8 Crpykrypa ENERGOMERA_IEC_CORUU

Ctpyktypa ENERGOMERA_IEC_CORUU onucbiBaeT yrmbl Mexgy asHbIMU HanpsXXeHuamu (ons
3anpoca ENERGOMERA_|[EC_PARAMS.CORUU).

Tabnuua 2.8.8 — OnucaHue anemeHToB cTpyKTypbl ENERGOMERA_IEC_CORUU

HasBaHue Twvn Onucaxue

rAngle_ab REAL Yron mexagy asHbeiMy HanpskeHuamu (A u B)
rAngle_ac REAL Yron mexagy dasHbiMy HanpskeHusamu (A n C)
rAngle bc REAL Yron mexagy gasHbiMy HanpskeHnusimu (B 1 C)

2.8.9 Crpykrypa ENERGOMERA_IEC_CURRE

Ctpyktypa ENERGOMERA_IEC_CURRE onucbiBaeT cunbl ¢asHblX TOKOB (4ns  3anpoca
ENERGOMERA_IEC_PARAMS.CURRE).

Tabnuua 2.8.9 — OnucaHue anemeHToB cTpykTypbl ENERGOMERA_IEC_CURRE

HasBaHue Tun OnucaHue
rla REAL Tok Ha hase A
rib REAL Tok Ha hase B
ric REAL Tok Ha dhaze C

2.8.10 CtpykTypa ENERGOMERA_IEC_ENERGY

CTpykTypa ENERGOMERA_IEC_ENERGY onucbiBaeT 3Heprum (ons 3anpocos
ENERGOMERA_IEC_PARAMS.ENEP3 n ENERGOMERA_IEC_PARAMS.ENEQ3).

Ta6bnuua 2.8.10 — OnucaHue anemeHToB CTPYyKTypbl ENERGOMERA |IEC_ENERGY

HasBaHue Twun Onucanue
rDirectEnergy REAL Mpsimasi aHeprus
rReverseEnergy REAL OG6patHas sHeprusi

2.8.11 Crpyktypa ENERGOMERA_IEC_POWER_COEF

Crpyktypa ENERGOMERA_IEC_POWER_COEF onucbiBaeT k0adduLMeHTbl MOLLHOCTM (4N 3anpocos
ENERGOMERA_IEC_PARAMS.COS_f n ENERGOMERA_IEC_PARAMS.TAN_f).

Tabnuua 2.8.11 — OnncaHune anemeHToB cTPYKTYpbl ENERGOMERA_IEC_POWER_COEF

HasBaHue Twvn Onucanue
rPowerCoef_sum REAL KoadhdmumeHT MowwHocTh no cymme ¢as (No Moaynto)
rPowerCoef_a REAL KoadhpuumeHT MoLHoCTM no dhase A
rPowerCoef b REAL KoahdurumeHT moLHocTM no dase B
rPowerCoef ¢ REAL KoadhdpuumeHT molHocTu no dase C
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2.8.12 Ctpyktypa ENERGOMERA_IEC_RTC_CORRECTION

Ctpyktypa ENERGOMERA_|IEC_RTC_CORRECTION onucbiBaeT napameTpbl KOPPEKTMPOBKM 4acoB
cuyeTymka (ansa sanpoca ENERGOMERA _IEC_PARAMS.CTIME).

Tabnuua 2.8.12 — OnucaHue anemeHToB cTPYKTYpbl ENERGOMERA_|IEC_RTC_CORRECTION

Ha3BaHue Tun OnucaHue
MonHoe 3HayeHne BpeMeHu (Mcnonb3yeTcs, ecnu
tSetRTC TIME . . i
iSetMinuteCorrection = 0)
iSetMinuteCorrection INT(-29..29) | 3HadyeHue KoppeKkunn B cekyHaax

2.8.13 Crpyktypa ENERGOMERA_IEC_VOLTA_DATA

Ctpyktypa ENERGOMERA_IEC_VOLTA_DATA onucbiBaeT 3HavyeHus pasHblX HanpsbkeHun (ans
3anpoca ENERGOMERA_IEC_PARAMS.VOLTA).

Ta6bnuua 2.8.13 — OnucaHme anemeHToB cTPYKTYpbl ENERGOMERA_IEC_VOLTA_DATA

HasBaHue Twvn OnucaHune
rUa REAL dasHoe HanpsikeHue no dase A
rub REAL dasHoe HanpsixeHue no dase B
rUc REAL da3Hoe HanpsbkeHue no ¢ase C

2.8.14 Ctpyktypa ENERGOMERA_|EC_102_ENERGY_REQ

Ctpyktypa ENERGOMERA |IEC 102 _ENERGY_REQ onucbiBaeT napameTpbl 3arnpoca YTeHN MacCuBOB
3Heprum cyetynka CE 102M (gns 3anpocoB ENERGOMERA _IEC_PARAMS.ETOPE, .ENMPE, .ENDPE,

.EAMPE, .EADPE).

Ta6bnuua 2.8.14 — OnucaHue anemeHToB CTpykTypbl ENERGOMERA |IEC 102 ENERGY_REQ

HasBaHue Twun OnucaHune
usiArrayElementNumber USINT Homep 6a3oBoro anemeHTa Maccusa
. KonunyecTtBo YnTaembix 3annucemn, Ha4ynmHas ¢
usiArrayElementCount USINT .
usiArrayElementNumber
dRequestDateData DATE [ata ansa koHKpeTnsauum 3anpoca (ecnu He 3agaHo — He

obpabaTbiBaeTcs)
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2.8.15 CtpykTypa ENERGOMERA_IEC_ENERGY_REQ

Crpyktypa ENERGOMERA_|IEC_ENERGY_REQ onuckiBaeT napamMeTpbl 3anpoca YTEHUS MacCUBOB
3Heprum (ons 3anpoca ENERGOMERA_IEC_PARAMS.EXYZT).

Tabnuua 2.8.15 — OnucaHue anemeHToB cTPYKTYpbl ENERGOMERA_IEC_ENERGY_REQ

HasBaHue

Tun

OnucaHue

eAccountPeriod

ENERGOMERA IEC

ENERGY_ PERIOD

PacueTHbIn nepuoa

eEnergyType

ENERGOMERA IEC

ENERGY_TYPE

Bug aHepruu

eEnergyDirection

ENERGOMERA IEC

ENERGY_DIRECTIO

HanpaBneHme 3Heprmm

N
dRequestDateData DATE HaTa ans koHKpeT3aumm 3anpoca (ecnu He 3a4aHo — He
obpabartbiBaeTcsl)
eTariff ENERGOMERA _IEC_ | Tapud (6e3 dRequestDateData — He
TARIFF obpabaTbiBaeTcs)
usiTariffCount USINT KonunyecTtso Tapudos

2.8.16 Crtpyktypa ENERGOMERA_IEC_MONTH_DAY_ENERGY

Ctpyktypa ENERGOMERA_IEC_MONTH_DAY_ENERGY onucbiBaeT napameTpbl 3anpoca uYTeHusi

aHeprMn  3a

Mecsy,

nnn

CyTkKM  (ans

ENERGOMERA_IEC_PARAMS.ECDZT).

3anpocos

ENERGOMERA_IEC_PARAMS.ECMZT u

Ta6bnuua 2.8.16 — OnucaHue anemeHToB CTpyKTypbl ENERGOMERA IEC_MONTH_DAY_ENERGY

HasBaHue

Tun

OnucaHue

eEnergyType

ENERGOMERA IEC_ENERGY_TYPE

Bupg aHeprum

eEnergyDirection

ENERGOMERA IEC_ENERGY_DIRECTION

HanpaeneHwne aHeprum
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