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1. BBegeHue

Hwxe onucaH nopsigok BBOAA W BbiBOAA MHCTPYKUWIA, UHGOPMaLMM U OaHHbIX
Ha ycTponctBe PMAC201HW ¢ nomowbto npotokona MODBUS,
obneryaroLiero MCNonb3oBaHNWE W MOAEPHM3AUMS YCTPOWCTBA TPETbUMM
niuamu.

1.1 Ponb npoTokona nocnepnosaTenibHOW CBA3U

Ponb npoTokona 3akntoyaetcs B 06MeHe MHopmMaunen n gaHHbIMU Mexay
XOCT-KOMMbloTEPOM (BeayLuee yctponcteo) 1 PMAC 201-HW u BkntoyaeT B
cebs:

1) PaspelueHune BefyleMy yCTpOMCTBY AOCTYNa 1 ycTaHOBKM napameTpos PMAC
201-HW

2) OTKpbITUE [JOCTyNa KO BCEM W3MepUTEmNbHbIM [aHHbIM U COBbITUSAM
PMAC201HW
1.2 Bepcusa npotokona MODBUS

[JaHHbIN NpoTOKON CBA3M paboTaeT Co BCeMU BEPCUMAMM YCTPONCTBA
PMAC201HW. Jltobble uameHeHus 6yayT ykasaHbl B JanbHENLLIEM.

2. NMoppo6Hoe onucaHne npotokona MODBUS

2.1 OcHOBHbIe NpaBua UCNosnb3oBaHUsA

[daHHble npaBuna ncnonb3yTcs KoHTponnepamu ¢ noptamm RS485 vnu
RS232C, a Takke apyrum obopygoBaHnemM ¢ nopToM NocnenoBaTenbHOM CBSA3M
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RS485:

1) Bce uenn RS485 paboTaioT B pexume Befyllee YCTPOMCTBO/BELOMOE
yCcTponcTBo. Takum obpasom, nHdopMauus M OaHHble MOryT nepedaBaTtbhbCs
Mexay oOHuM Bedywum UM 0o 32 BeJoMbIX YCTPOMUCTB  (annapaTypown
MOHUTOPWHra).

2) Bepgylee yCTpOMCTBO ynpaBnsieT Bcen MHopmauuio B Liensx cBasmn RS485.
3) CeaHc cBSA3M HENb3s aKTMBUPOBaTb C BE4OMOrO YCTPONCTBA.

4) lNMepepava AaHHbIX MPOMCXOAMT MakeTHbIM MeTogom. [lakeT cocTtouT M3
npocton cTpokn (8 umdp). OouH nakeT MOXeT cogepxaTb A0 255 Gant. OTm
GanTbl NpeacTaBnalT cOOON CTaHOapTHbIE AaCUHXPOHHbIE MOCNEefoBaTENbHbIE
OaHHble N NepefatTcsl B CNeyloLeM pexume: BoceMb OMTOB AaHHbIX, 1 cTomn-
6uT, 6e3 buta 4deTHocTW. ocnegoBaTenbHbIA MOTOK AAHHBLIX FeHepupyeTcs
obopynoBaHmem, ncnonbdyembiM RS232C.

5) MNakeT, oTNpaBneHHbIN C BEAYLLErO YCTPONCTBA, Ha3bIBaeTCs 3anpoc, ¢
BE4OMOro — OTBET.

6) Beaomoe ycTponcTBO MOXET OTBEYaTh TOMbLKO Ha 1 3anpoc.

2.2 Pexxum nepenayun AaHHbIX

MpoTtokon MODBUS moxeT nepegasaTb AaHHble B pexume ASCII nnn RTU.
PMAC201HW nopaepxumBaeT Tonbko pexum RTU Ha BoceMb 6UT aaHHbIX, 1
cTon-6uT, 6e3 KOHTPOMS YETHOCTHU

2.3 OnucaHwue cTpykTtypbl naketa MODBUS

—_

ApnpecHoe none

)
2) Tlone koga yHKLUMK
3) [Mone gaHHbIX
4) TlpoBepoyHoe none



2.3.1 AgpecHoe none

OnvHa agpecHoro nond Begomoro yctporictBa MODBUS coctaensiet 1 6anT,
BKMNtoYaa agpec Be4OMOro YCTPOWCTBaA, OTMpasrfeHHbl B nakeTe. [onycTUMbIn
afpec BeoMoro yctpomncTtea: oT 1 go 247. Nocne nonyyeHus ntHdpopmaumm 3
agpecHoro nons BedOMOE YCTPOWCTBO CpaBHMBAET agpec CO CBOUM M Mpu
HeobXxooMMOCTM  BbINOMHAET KOMaHdy. B oOTBeTHOM nakeTe CoOOepXMTCS
COBCTBEHHbIN agpec yCTPOUCTBA.

T.k. ¢ nomowpto uHTepdenca HMI MOXHO noaknouMTbCAa U 0OMeHMBaTLCS
OaHHbIMW C KOHTpOnsepom no nobomy agpecy, 3anpoc, OTNpPaBIiEHHbIA Yepes
Takoun nHtepdenc, umeet agpec 0.

2.3.2 NMone kopa byHKLUN

OnvHa nonst koga dyHKUMKM B cocTaBnsieT 1 GanT, KOTOpbIA UCNofnb3yeTca Ans
MHOPMNPOBAHMSA BEAOMOr0 YCTPOWCTBA O TOM, YEM MMEHHO HAZO YNpaBnsTh.
B oTBeTHOM nakeTe none koga (OYHKUMM AOMKHO COBMadaTb C 3arnpOCOM.
dyHkLMOHanbHble koasl PMAC201HW:

Kop,
OnpeaeneHu DyHKUMM
byHKLMK a
0x03 CuuTbiBaHMe [onyyveHue ogHoOro uam bonee pakTUYECKUX
X =
peructpa 3HAYeHWUI perncrpa
0x10 Hactpolika  BHecTM yKasaHHOe 3HauyeHue B oguH uan 6onee
X

peructpa peructpos PMAC201HW

2.3.3 None gaHHbIX

[nuHa nons AaHHbIX He (bVIKCI/IDOBaHa, OHa 3aBUCUT OT KOHKDETHOIZ beHKLI,I/II/I.
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[aHHble B mone AaHHbIX NCNOMb3YT Nopaaok big-endian, ot ctapwiunx 6antos
K MiagLwnm.

Mpumep 2.1:

16-pa3psiaHbI perncTp cogepkunt aHadeHne 0x12AB, 3HayeHne nepenaeTcs B
COOTBETCTBMU C 3arpoOCOM:

Crapwun 6ant =

0x12 Mnagwwun

6ant = 0x0AB

2.3.4 NMpoBepoyHoe none

Pexum MODBUS-RTU pa6botaetr ¢ 16-paspsgHon npoeepkon CRC,
nepegarowiee ycTponcTBO AOMKHO BbINONHATE pacdeT CRC16 gnsi AaHHbIX
BHYTPY MakeTa, NpuHUMatoLlee YCTPOMCTBO TaKKe AOMMKHO BbIMOMHATL STOT
pacyeT ANs Kaxgoro Tuna AaHHbiX (KpOMe MNpOBEpPOYHOro rMorsl) nakeTa.
Mocne cpaBHEHWs pe3ynbTaToOB M NPOBEPOYHOrO MONs MPUHMMAIOTCS TONbKO
nakeTbl C OOWHAKOBLIMM AaHHbIMW. [ns nonyyveHuss 6Gonee nogpobHow
nHpopmaumm 06 anroputme CRC cMm. NpunoxeHus.

2.4HekOppeKTHbLIN OTBET

Ecnu Begyllee yCTPONCTBO MOCbINaeT HEKOPPEKTHbIN NakeT Nnu 3anpawinsaeT
HeoNMyCTUMbIA PErncTp, YCTPOUCTBO BblOACT HEKOPPEKTHbIN oTBeT. B Hero
BXOAWUT agpec BeJOMOro YCTPOWCTBA, koA pyHKuun, kog oOwubkm u
npoBepo4Hoe none. Ecnu ctapwun 6ut koga dyHkumm 1, aTo o6o3HavaeT
HEeKOppeKTHbIM  OTBET. B cnepywoowen Tabnuue onucaHbl 3HAYeHus

HenpaBuITbHbIX KOLO0B:
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PyHKUUA
01 Koa, HenpaBUAbHON

02 HenpaBuUNbHbLIV
agpec AaHHbIX

03 HenpaBunbHOE

2.5 TpaHcnsauusa

OnucaHue
PMAC201HW MODBUS nogaepsKu1BaeT TONbKO Kog,
03H n 10H. JaHHbIN KOO 03HAYaEeT, YTO BeAOMOe
YCTPOWMCTBO MOSYYMIIo HeNpaBUIbHbIA KO,
dyHKLUUN unu

PMAC201HW nonyunn HenpaBurbHbIA agpec
OaHHbIX

WIn PerucTp HaxoauTcs 3a npeaenamm

[nana3oH 3HauyeHuii He CoBMoaeH.

Mpotokon MODBUS PMAC201HW noggepxvBaeT KomaHZy TpaHCnaumm
(0x10) oNst CMHXPOHM3ALMN UCTIONTb30BAHUSA.

3. MakeT cBA3MN

PMAC201HW nopnepxuBaeT gBa koga yHKUMM, a cTaHgapT NpoTokona

MODBUS — Tonbko 16-paspsigHbli pexum nepedayn AaHHbIX, TO eCTb

MaKcMMaribHOe 3Ha4YeHne N3MepPSIEMON BENUYMHLI cocTaBnseT 65535.

OnucaHune cpopmaTa YTeHUA U OTNpaBKU OaHHbIX NMpuBeaeHO B T[J1aBe 3.1;

onmncaHune cbopmaTa 3arnncun n oTnpaBkn JaHHbIX — B InaBe 3.2;

3.1 CuutbiBaHue peructpoB (kog ¢yHkuun 03H)

3anpoc ot Begyuero yctporctea k PMAC201HW oTtBeTa 060 Bcex



OO0NyCTUMbIX perncTpax, cogepxaHme HeonpeneneHHo.

dopmat
CuYuTbIBaHUA (Beayliee
yCTPOMCTBO
— PMAC201HW)

Anpec BegomMoro 1 6ant
YCTPOWNCTBA;

Kog doyHkummn 03H 1 6ant
HavanbHbIi agpec 2 banTa
KonunyecTBo 2 banTa

CRC-koa npoBepku 2 banTa

dopmart oTBeTa
(PMAC201HW —
Bepyllee yCTPOMCTBO)

Anpec BegomMoro 1 6ant
ycTponcTea

Kog doyHkummn 03H 1 6ant
BanTbl (kon-Bo 3
perucTpos*2) 1 Gant
[aHHble nepBoro 2 banta
[aHHble BTOporo 2 banTa
CRC-koa npoBepku 2 banTa

3.2 3anucb pernctpos (koa dyHkumm 10H)

OTa koMaHaa no3BonsaeT HacTpamBaTth paboyume napametTpbl PMAC201HW ¢

BeyLuero yctponcTaa:
®dopmar 3anucu
(BeayLLee yCTPONCTBO
— PMAC201HW)

Aapec BeoMOro 1 6ant
YCTPOICTBa;

Kog ¢dyHkummn 10H 1 6ant
HauanbHbIi agpec 2 6anTa
KonunyecTso 2 banta

®dopmaTt oTBeTa
(PMAC201HW — Bepywiee
YCTPOMCTBO)

Aapec BeoMoro 1 6ant
ycTpolicTBa

Kog ¢dyHkummn 10H 1 6ant
HauanbHbiii agpec 2 6anTa

Konunyectso pernctpos 2 baiita



perncTpoB
BanTtbl 1 6ant
(kon-Bo

[aHHble nepBoro

perncrpa

[laHHble BTOpOro

perucTpa

CRC-kop npoBepku 2 6anta

CoBerT:

CRC-koa npoBepku

PerucTpbl 3anmcu ngyT HenpepbiBHO HAYMHas C NEPBOrO.

4. Pacuyet CRC-16

OTa vactb onucbiBaeT npouecc pacdyeta CRC-16. Bbantbl

B

2 banTa

Kagpe

onpefenseTca kak cTtpoka ABoudHbiX AaHHbix (0,1). lNMpoBepka npoxoauT

cneayoowmm 06p330MZ NOTOK nocnegoBaTesibHbIX AOaHHbIX YMHOXaeTCA Ha

216, a 3arem genutca Ha MHoroudneH (X16 + X15 + X2 + 1), npouecc B

asovyHom Buge — 1100000000000101. KoadbdpuumeHT wurHopupyetcs, 16-

OWTHBIN oOcTaToK npepacTaenser cobon 3HavyeHne CRC. Pacuetr CRC-16

npoucxoguT no moaymnto 2 wmnmu Ha ocHoe anroputmMe XOR (XOR). Ons

npoBeneHUs: NPOBEPKM BbIMOMNHUTE crieaylolmne 4eNcTBUS:

1) Onpepenutb Hanbonee 3Ha4YMMbIN OUT reHepaTopa Nponycka,

copMupoBaTb 06paTHbIV NOPAAOK OUT U HOBbIN MHOTOUSEH, pe3yrnbTaT
— 1010000000000001 vnu wectHaguatTepuyHbii A0O1.
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Momectntb BCce 1 unu wectHaguaTepuyHole FFFF B 16-pa3spagHbIn
perncrp.

Mcnonb3oBaTtb cpegHui unu mnagwmmn 6ant gna pacdeta XOR nepsoro
OaiiTa, pesynbTaTt coxpaHuTb B 16-pa3psiaHOM perucrpe.
MepemecTnTb 16-pa3psiaHbIv pErncTp Ha oavH BUT BNpaBo, ecnv out
nepenonHeHns — 1, BEPHYTbLCS K NMYHKTY 5, B NPOTUBHOM Cry4ae
nepenTn K NyHKTY 6.

Mcnonb3oBaTtb HOBLINM MHOrouneH ans pacyeta MOR 16-pa3psigHbix
pPerMcTpoB, COXPaHUTb pe3ynbTar.

[MoBTOPUTL NYHKT 4 A0 cABura paspsagHon eanHuLbl B 8 pas.
Mcnonb3oBaTtb 6GanT nepeoro nopsigka 16-paspsgHoro permctpa ans
pacyeTta XOR c 6nwkanwmm 6aiTom gaHHbIX, COXPaHUTb pe3ynbTaTt B
16-paspsiaHOM perucTpe.

MoBTOPATL NYHKTLI 4-7 0O pacyeT Bcex 6GanToB B nakeTe.
CopepxaHune 16-paspsigHoro pernctpa asnsetca CRC-16.

Mpumep pacyeta CRC gnsa 6anta 6403.

Steps  Bytes Action Register Bit# Bl_t
shift
2 Primary value 1111 1111 1111 1111
1 Input the first byte 0000 0000 0110
0100
3 XOR 1111 1111 1001
1011
4 Right 1 bit 0111 1111 1100 1 1
1101
5a XOR polynomial 1101 1111 1100
1100
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Right 1 bit 0011 0111 1111
0011

XOR polynomial 1011 1011 1111

1000

Right 1 bit 0010 1110 1111
1110

Right 1 bit 0000 1011 1011
1111

Put to the second 0000 0000 0000

0011
Right 1 bit 0101 0101 1101 1
1110

Right 1 bit 0111 1010 1110 2

11 -



1111

Right 1 bit 0110 1101 0111
0111

XOR polynomial 1001 0110 1011

1010
Right 1 bit 0010 0101 1010 6 1
1110
Right 1 bit 0100 0010 1101
0111
Right 1 bit 0111 0001 0110 8
1011
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5. MUHCTpPYKUMM MO UCNONBb30BaHUIO PEFUCTPOB

Bce peructpol PMAC201HW (B TOM umucre peructpbl B pPeXuMMe pearibHoro
BPEMEHWN N PErUCTPbI HACTPONKM) umetoT 6asoBbin agpec 4XXXX npoTtokona
MODBUS. B cootBeTcTBMM ¢ npoTokonom MODBUS npu 3anpoce pernctpa ¢
agpecom 4XXXX B PMAC201HW Begyllee ycTpOMCTBO Ha camoMm fJene
cuntbiBaeT XXXX-1, Hanpumep, npu 3anpoce 40011 Begyliee yCTPOWCTBO
cuuTbiBaeT peructp 10.

KoadcpmumeHT nepecuerta

[nsa obxona npepena gaHHbix B PMAC201HW mncnonb3ayetcs koadduumneHT
nepec4yeTta, T.€. AN onpegeneHns NCTUHHOIO 3HadYeHus Heobxoanmo
YMHOXWTb AaHHblE HA COOTBETCTBYIOLLNIN KOIDULNEHT.

Hanpumep: koappunumeHT anga pernctpa mowHoctn paseH 0,001,
cuuTbiBaeMoe 3HavyeHne —892, T.e. UCTUHHOE 3HayeHne cocTaBnseT
892/1000 = 0.892

MyHKT Bup OnucaHue
1 RO TonbKko YTeHue
2 WO Tonbko 3anuncb
3 RW YrteHuve u 3anucb
4 u16 16-paspsaHbIN HEMNOAMUCAHHBIN PEFUCTP
5 S16 16-pa3psiaHbIN NoANMCaHHBIN PETUCTP
6 u32 32-pa3psagHbli HEMNOAMMCAHHLIN PErnMcTp
7 S32 32-pa3psagHbli NOAMMCAHHbIN PerncTp
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5.1 Real time measure registers

Register
address

40001

40002

40003

40004
40005

40006

40007

40008

40009

40010

40011

40012

Property

RO

RO

RO

RO

Data

type

u16

u16

u16

u16

u16

u16

u16

u16

u16

u16

u16

Definition

Phase A voltage

Phase B voltage

Phase C voltage

Average L-N
voltage
Reserved

Line AB voltage

Line BC voltage

Line CA voltage

Average L-L
voltage

Frequency

Circuit 1 phase A

current

Circuit 1 phase

-14 -

Remark

Calculation
unit: V
Calculation
unit: V
Calculation
unit: V
Calculation
unit: V

Calculation
unit: V
Calculation
unit: V
Calculation
unit: V
Calculation
unit: V
Calculation
unit: Hz

Calculation

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor 0.01,

factor

0.00001, unit: A

Calculation

factor



40013

40014

40015

40016

40017

40018

40019

40020

40021

40022

40023
40024
40025
40026
40027

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO
RO
RO
RO
RO

u16

u16

u16

u16

u16

u16

u16

u16

u16

u16

S16

B current
Circuit 1 phase
C current

Circuit 2 phase A
current

Circuit 2 phase

B current

Circuit 2 phase
C current

Circuit 3 phase A
current

Circuit 3 phase
B current

Circuit 3 phase
C current

Circuit 4 phase A
current

Circuit 4 phase
B current

Circuit 4 phase
C current

Reserved
Reserved
Reserved
Reserved

Circuit 1 phase A
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0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

Calculation

0.00001, unit:

factor

factor

factor

factor

factor

factor

factor

factor

factor

factor

Calculation factor 0.001,



40028

40029

40030

40031

40032

40033

40034

40035

40036

40037

40038

40039

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

S16

S16

S16

S16

S16

S16

S16

S16

S16

S16

S16

5§32

active power
Circuit 1 phase
B active power
Circuit 1 phase
C active power
Circuit 2 phase A
active power
Circuit 2 phase

B active power
Circuit 2 phase
C active power
Circuit 3 phase A
active power
Circuit 3 phase

B active power
Circuit 3 phase
C active power
Circuit 4 phase A
active power
Circuit 4 phase

B active power
Circuit 4 phase
C active power
Circuit 1 total
active power low
word
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unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W
Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W



40040

40041

40042

40043

40044

40045

40046

40047

40048

40049

RO

RO

RO

RO

RO

RO

S§32

S32

S32

S16

S16

S16

Circuit 1 total
active power
high word
Circuit 2 total
active power low
word

Circuit 2 total
active power
high word
Circuit 3 total
active power low
word

Circuit 3 total
active power
high word
Circuit 4 total
active power low
word

Circuit 4 total
active power
high word
Circuit 1 phase A
reactive power
Circuit 1 phase
B reactive power
Circuit 1 phase
C reactive
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Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: VAR
Calculation factor 0.001,
unit: VAR
Calculation factor 0.001,
unit: VAR



40050

40051

40052

40053

40054

40055

40056

40057

40058

40059

40060

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

S16

S16

S16

S16

S16

S16

S16

S16

S16

S32

power
Circuit 2 phase A
reactive power

Circuit 2 phase
B reactive power

Circuit 2 phase
C reactive

power

Circuit 3 phase A
reactive power
Circuit 3 phase

B reactive power
Circuit 3 phase
C reactive

power

Circuit 4 phase A
reactive power
Circuit 4 phase

B reactive power

Circuit 4 phase
C reactive
power

Circuit 1 total
reactive power
Low word

Circuit 1 total
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Calculation factor 0.001,
unit: VAR
Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR
Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR
Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR



40061

40062

40063

40064

40065

40066

40067

40068

40069

40070

RO

RO

RO

RO

RO

RO

RO

S32

5§32

S32

S16

S16

S16

S16

reactive power
high word
Circuit 2 total
reactive power
Low word
Circuit 2 total
reactive power
high word
Circuit 3 total
reactive power
Low word
Circuit 3 total
reactive power
high word
Circuit 4 total
reactive power
Low word
Circuit 4 total
reactive power
high word
Circuit 1 phase
A power factor
Circuit 1 phase
B power factor
Circuit 1 phase
C power factor

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Circuit 2 phase A Calculation factor 0.001
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40071

40072

40073

40074

40075

40076

40077

40078

40079

40080

40081

40082

40083

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

S16

S16

S16

S16

S16

S16

S16

S16

S16

S16

S16

S16

u16

power factor

Circuit 2 phase
B power factor
Circuit 2 phase
C power factor
Circuit 3 phase
A power factor
Circuit 3 phase
B power factor
Circuit 3 phase
C power factor

Circuit 4 phase A

power factor
Circuit 4 phase
B power factor
Circuit 4 phase
C power factor
Circuit 1
total power
Circuit 2 total
power factor
Circuit 3
total power
Circuit 4 total
power factor
Circuit 1 phase
A apparent
-20 -

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001

Calculation factor 0.001,
unit: VA



40084

40085

40086

40087

40088

40089

40090

40091

40092

40093

RO

RO
u16

RO

RO
u16

RO

RO
u16

RO

RO
u16

RO

RO
u16

u16

u16

u16

u16

U16

Circuit 1 phase
B apparent
power

Circuit 1 phase
C apparent
power

Circuit 2 phase A
apparent power

Circuit 2 phase
B apparent
power

Circuit 2 phase
C apparent
power

Circuit 3 phase
A apparent
power

Circuit 3 phase
B apparent
power

Circuit 3 phase
C apparent
power

Circuit 4 phase A
apparent power

Circuit 4 phase
B apparent
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Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA
power



Calculation factor 0.001, unit:
VA
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40094

40095

40096

40097

40098

40099

40100

40101

40102

RO

RO

RO

RO

RO

u16

u32

u32

u32

u32

Circuit 4 phase
C apparent
power

Circuit 1 total
apparent power
low word
Circuit 1 total
apparent power
high word
Circuit 2 total
apparent power
low word
Circuit 2 total
apparent power
high word
Circuit 3 total
apparent power
low word
Circuit 3 total
apparent power
high word
Circuit 4 total
apparent power
low word
Circuit 4 total
apparent power
high word
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Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA

Calculation factor 0.001,
unit: VA



40103
40104

RO
RO

5.2 Demand Data Registers

Register

address

40161

40162

40163

40164

40165

40166

40167

Property

RO

RO

RO

RO

RO

RO

RO

Data

type

u16

u16

u16

u16

u16

u16

u16

Reserved

Reserved

Definition

Circuit 1 phase A
Demand for
Current

Circuit 1 phase
B Demand for
Current

Circuit 1 phase
C Demand for
Current

Circuit 2 phase A
Demand for
Current

Circuit 2 phase

B Demand for
Current

Circuit 2 phase
C Demand for
Current

Circuit 3 phase A

-24 -

Remark

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation

factor

factor

factor

factor

factor

factor

factor



40168

40169

40170

40171

40172

40173

40174

40175

40176

RO

RO

RO

RO

RO

RO

RO

RO

RO

u16

u16

u16

u16

u16

S16

S16

S16

S16

Demand for
Current

Circuit 3 phase
B Demand for
Current

Circuit 3 phase
C Demand for
Current

Circuit 4 phase A
Demand for
Current

Circuit 4 phase
B Demand for
Current

Circuit 4 phase
C Demand for
Current

Circuit 1 phase A
Demand for
Active Power
Circuit 1 phase
B Demand for
Active Power
Circuit 1 phase
C Demand for
Active Power

Circuit 2 phase A
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0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

Calculation
0.00001, unit: A

factor

factor

factor

factor

factor

Calculation factor 0.001,

unit: W

Calculation factor 0.001,

unit: W

Calculation factor 0.001,

unit: W

Calculation factor 0.001,



40177

40178

40179

40180

40181

40182

40183

40184

40185

RO

RO

RO

RO

RO

RO

RO

RO

RO

S16

S16

S16

S16

S16

S16

S16

S16

S32

Demand for
Active Power
Circuit 2 phase
B Demand for
Active Power
Circuit 2 phase
C Demand for
Active Power
Circuit 3 phase A
Demand for
Active Power
Circuit 3 phase
B Demand for
Active Power
Circuit 3 phase
C Demand for
Active Power
Circuit 4 phase A
Demand for
Active Power
Circuit 4 phase
B Demand for
Active Power
Circuit 4 phase
C Demand for
Active Power
Circuit 1
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unit: W

Calculation factor 0.001,

unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,



40186

40187

40188

40189

40190

40191

RO

RO

RO

S32

532

S32

Demand for
Total Active
Power low word
Circuit 1
Demand for
Total Active
Power high word

Circuit 2
Demand for
Total Active
Power low word

Circuit 2
Demand for
Total Active
Power high word

Circuit 3
Demand for
Total Active
Power Low word
Circuit 3
Demand for
Total Active
Power high word
Circuit 4
Demand for
Total Active
Power Low word
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unit: W

Calculation factor 0.001,
unit: W

Calculation factor 0.001,
unit: VAR

Calculation factor 0.001,
unit: VAR



5.3 Energy data registers

Under 3 phase 3 wire connection, only total energy data, no separated phase
energy data.

Line 1 phase A
40201 input active
energy low word
RO U32  Line 1 phase A
input active
energy high
word

Calculation factor 0. 1,
unit: kWh

40202

Line 1 phase C Calculation factor 0.1,
input active unit: kWh

-28 -



40206

energy low word

Line 1 phase C
input active
energy high
word

40209

RO u32

40210

Line 2 phase B
input active
energy low word

Calculatio factor 0.1,
Line 2 phase B ,
I — n unit:
input ac KWh
energy high
word

40213 RO

u32

Calculation factor 0.1,

Line 3 phase A
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40214

input active
energy low word

Line 3 phase
A input active
energy high
word

unit: kWh

40217

RO u32

40218

Line 3 phase C
input active

energy low word

Line 3 phase C
input active
energy high
word

Calculatio  factor 0.1,
n unit:

kWh

-30-



40221

RO u32

40222

Line 4 phase B
input active

energy low word .
Calculation factor 0.1,

Line 4 phase B .
unit: kWh

input active
energy high
word

40225

RO u32

40226

Line 1 total input
active energy
low word Calculation factor 0.1,
Line 1 total input  unit: kWh
active energy

high word

40229 RO u32

Calculation factor 0.1,

Line 3 total input
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active energy unit: kWh
low word

Line 3 total input
40230 active energy
high word

Line 1 phase

A output

active energy

low word Calculation factor 0.1,
Line 1 phase unit: kWh

A output

active energy

high word

40233

RO u32

40234
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40237

40238

40241

40242

RO

RO

u32

u32

Line 1 phase C
output

active energy
low word

Line 1 phase C
output

active energy
high word

Line 2 phase B
output

active energy
low word

Line 2 phase B
output

active energy
high word
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Calculation factor 0.1,
unit: kWh

Calculatio  factor 0.1,
n unit:

kWh




Line 3 phase

A output

active energy

low word Calculation factor 0.1,
Line 3 phase unit: kWh

A output

active energy

high word

40245

RO u32

40246

Line 3 phase C

output
40249 . .
-5 U32 active energy Calculation factor
low word 0.1, unit: kWh
Line 3 phase C
40250
output

-33-



active energy
high word

Line 4 phase B
output
40253 i
active energy
low word Calculatio  factor 0.1,
Line 4 phase B nunit:
output kWh
active energy

high word

RO u32

40254

40257 RO U32 Line 1 total Calculation factor 0.1,
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40258

output active
energy low word

Line 1 total
output active
energy high
word

unit: kWh

40261

RO u32

40262

Line 3 total
output active

energy low word

Line 3 total
output active
energy high
word

Calculatio  factor 0.1,
n unit:

kWh
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40265

40266

40269

40270

RO

RO

u32

u32

Line 1 phase

A input
reactive energy
low word

Line 1 phase

A input
reactive energy
high word

Line 1 phase C
input

reactive energy
low word

Line 1 phase C
input

reactive energy
high word

Calculatio
n unit:
kVarh

factor 0.1,

Calculatio  factor 0.1,
n unit:
kVarh
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40273

40274

40277

40278

RO

RO

u32

u32

Line 2 phase B
input

reactive energy
low word

Line 2 phase B
input

reactive energy
high word

Line 3 phase
A input

reactive energy
low word

Line 3 phase A
input

-37-

Calculation factor 0.1,
unit: kVarh

Calculation factor 0.1,
unit: kVarh



reactive
energy high

Line 3 phase C

input

reactive energy

low word Calculatio factor 0.1,
Line 3phase C  nunit:

input kVarh

reactive energy

high word

40281

RO u32

40282

40285 RO U32 Line 4 phase B Calculation factor 0.1,
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input unit: kVarh
reactive
energy low

Line 4 phase B
input

reactive energy
high word

40286

Line 1 total input
40289 reactive
energy low word
RO U32  Line 1 total input
reactive
energy high
word

Calculation factor 0.1,
unit: kVarh

40290
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40293

RO u32

40294

Line 3 total input
reactive

energy low word .
Calculation factor 0.1,

unit: kVarh

Line 3 total input
reactive

energy high
word

40297

RO u32

40298

Line 1 phase
A output
reactive energy

low word Calculation factor 0.1,
Line 1 phase unit: kVarh

A output

reactive energy

high word
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Line 1 phase C

output

reactive energy

low word Calculation factor 0.1,
Line 1 phase C  unit: kVarh

output

reactive energy

high word

40301

RO u32

40302

Line 2 phase B

output
40305 .
reactive energy  Calculation factor 0.1,
RO u32 .
low word unit: kVarh
Line 2 phase B
40306
output
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reactive
energy high

40309

RO u32

40310

Line 3 phase

A output
reactive energy
low word Calculatio factor 0.1,
n unit:

kVarh

Line 3 phase

A output
reactive energy
high word

40313 RO

u32

Line 3 phase C  Calculation factor 0.1,
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output unit: kVarh
reactive

energy low

Line 3 phase C

output

reactive energy

high word

40314

Line 4 phase B

output
40317 i
reactive energy
low word Calculatio factor 0.1,
RO u32 .
Line 4 phase B n unit:
output kVarh
40318

reactive energy
high word
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40321

RO u32

40322

Line 1 total
output reactive
energy low word

Calculatio factor 0.1,
Line 1 total .
tput reactive n unit
outpu KVarh
energy high
word

Line 3 total
output reactive
energy low word

RO u32

40326

Calculatio factor 0.1,
Line 3 total .
tput reactive n unit
outpu KVarh
energy high
word

_44 -



5.4 Device parameter setting registers

45001 Reserved

45003 RW Reserved
1:2400

45005 RW u16 Baud rate _
3:9600
5:38400

---- 0: no parity

- 45 -




1: odd

2: even
1-2
45007 RwW u16 Stop bit 1: 1bit stop bit
2: 2 bits stop bit
45008 RW u16 Pulse 1 constant  500-1000
45009 RW u17 Reserved
45010 RW u16 Pulse 1 width 60-100ms
45011 RW u16 Pulse 2 constant  500-1000
45012 RwW u17 Reserved
45013 RW u16 Pulse 2 width 60-100ms
45014 RW u16 Pulse 3 constant  500-1000
45015 RW u17 Reserved
45016 RW u16 Pulse 3 width 60-100ms
45017 RW U16 Pulse 4 constant  500-1000
45018 RwW u17 Reserved
45019 RW U16 Pulse 4 width 60-100ms
45020 RW u16 Power on/off 1-10000, unit: mA
current
threshold values
45021 RW u16 Reserved
45022 RW U16 Voltage phase O0: phase A, 1: phase B,
sequence of 2:phaseC

current circuit 1
phase A
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45023

45024

45025

45026

45027

45028

45029

RW

RW

RW

RW

RW

RW

RW

u16

u16

u16

u16

u16

u16

u16

Voltage phase
sequence of
current circuit 1
phase B

Voltage phase
sequence of
current circuit 1
phase C

Voltage phase
sequence of
current circuit 2
phase A

Voltage phase
sequence of
current circuit 2
phase B

Voltage phase
sequence of
current circuit 2
phase C

Voltage phase
sequence of
current circuit 3
phase A

Voltage phase
sequence of
current circuit 3

-47 -

: phase A, 1:
: phase C

: phase A, 1:
: phase C

: phase A, 1:
: phase C

: phase A, 1:
: phase C

: phase A, 1:
: phase C

: phase A, 1:
: phase C

: phase A, 1:
: phase C

phase

phase

phase

phase

phase

phase

phase



45030

45031

45032

45033

RW

RW

RW

RW

phase B

u16

sequence of 2:

Voltage

phase O:

current circuit 3
phase C

u16

sequence of 2:

Voltage

phase O:

current circuit 4
phase A

u16

Voltage
sequence of 2:

phase O:

current circuit 4

phase B

u16

sequence of 2:

Voltage

phase O:

current circuit 4
phase C

5.5 Three phase circuit CT primary side value setting

Register
address
40501

40502

Data
Property
type
WO u16
WO u16

Definitio n
CT1 circuit
primary side
value setting
CT2
primary

circuit
side

-48 -

phase A, 1: phase B,
phase C

phase A, 1: phase B,
phase C

phase A, 1: phase B,
phase C

phase A, 1: phase B,
phase C

Remarks
Setting range:
1-5000



40503

40504

40505

40506

40507

40508

40509

40510

40511

wO

WO

WO

WO

WO

WO

WO

WO

wO

u16

u16

u16

u16

u16

u16

u16

u16

u16

value setting
CT3 circuit
primary side
value setting
CT4 circuit
primary side
value setting
CT5 circuit
primary side
value setting
CT6 circuit
primary side
value setting

CT7 circuit
primary side
value setting

CT8 circuit
primary side
value setting

CT9 circuit
primary side
value setting

CT10 circuit
primary side

value setting
CT11 circuit
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primary side
value setting
40512 WO U16 CT12 circuit
primary side
value setting

5.6 Bulk memory registers

1.Do the data retrieval before read the data from memory. Firstly send retrieval
command (i.e. retrieval data string), write the retrieval command string to
register address: 47001 ~ 47006 (write this 6 registers simultaneously,
otherwise, the data retrieval will not success), then read the data from register:
47007~47052.

2.The procedure to read data from memory: Firstly write to register
47001~47006, secondly read register 47007~47052.

For example: If we need to read the 2" string of data on March 28, 2012,
firstly write “0, 12, 3, 28, 2, 1” to register 47001 ~ 47006, then read the register
47007~47052.

Register Data .
Property Definition Remarks
address type
47001 WO u16 Reserved Write O
47002 WO u16 Year 0-99
47003 WO u16 Month 1-12
47004 WO u16 Date 1-31
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47005

47006

47007

47008

47009

47010

47011

47012

47013

47014

47015

47016

47017

wo

WO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

u16

u16

u32

u32

u16

u16

u16

u16

u16

u16

u16

u16

u16

Time point (every
5 minutes as a
point)

Number of data
record

Unix time Ilow
word

Unix time high
word

Phase A voltage

Phase B voltage

Phase C voltage

Circuit 1 phase A
current

Circuit 1 phase
B current

Circuit 1 phase
C current

Circuit 2 phase A
current

Circuit 2 phase
B current

Circuit 2 phase
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1-288

Write 1

Calculation factor
0.01, Unit vV
Calculation factor
0.01, Unit V
Calculation factor
0.01, Unit vV
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor



47018

47019

47020

47021

47022

47023

47024

47025

47026

47027

47028

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

u16

u16

u16

u16

u16

u16

u16

S32

S32

S32

532

C current

Circuit 3 phase A
current

Circuit 3 phase

B current

Circuit 3 phase
C current

Circuit 4 phase A
current

Circuit 4 phase

B current

Circuit 4 phase
C current

Frequency

Circuit 1 total
active power
low word
Circuit 1 total
active power
high word
Circuit 2 total
active power
low word
Circuit 2 total
active power
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0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.00001, Unit A
Calculation factor
0.01, unit: Hz

Calculation factor

0.001, unit: W

Calculation factor
0.001, unit: W

Calculation factor
0.001, unit: W

Calculation factor
0.001, unit: W



47029

47030

47031

47032

47033

47034

47035

47036

47037

47038

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

S32

S32

5§32

S32

S16

S16

S16

S16

u32

u32

high word
Circuit 3 total
active power
low word
Circuit 3 total
active power
high word
Circuit 4 total
active power
low word
Circuit 4 total
active power
high word
Circuit 1 total
power factor
Circuit 2 total
power factor
Circuit 3 total
power factor
Circuit 4 total
power factor
Circuit 1 total
active

energy low word

Circuit 1 total
active
energy high
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Calculation
0.001, unit: W

Calculation
0.001, unit: W

Calculation
0.001, unit: W

Calculation
0.001, unit: W

Calculation
0.001
Calculation
0.001
Calculation
0.001
Calculation
0.001

Calculation
0.1, unit: kWh

Calculation
0.1, unit: kWh

factor

factor

factor

factor

factor

factor

factor

factor

factor

factor



47039

47040

47041

47042

47043

47044

47045

47046

RO

RO

RO

RO

RO

RO

RO

RO

u32

u32

u32

u32

u32

u32

u32

u32

word

Circuit 2 total
active

energy low word

Circuit 2 total

active

energy high

word

Circuit 3 total
active

energy low word
Circuit 3 total
active

energy high
word

Circuit 4 total
active

energy low word
Circuit 4 total
active

energy high
word

Circuit 1 total
reactive

energy low word
Circuit 1 total
reactive
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Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kWh

Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh



energy high
word
47047 Circuit 2 total
RO u32 reactive
energy low word
47048 Circuit 2 total
RO U32 reactive '
energy high
word
47049 Circuit 3 total
RO u32 reactive
energy low word
47050 Circuit 3 total
reactive
energy high
word
47051 Circuit 4 total
RO u32 reactive
energy low word
47052 Circuit 4 total
reactive
energy high
word

RO u32

RO u32

5.7 Command and control registers

Register Property Data Definition
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Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh

Calculation factor
0.1, unit: kVarh

Remarks



address

45201 WO
45202
45203 WO
45204 WO
45205
45206
45207
45208
45209
45210 WO
45212 wO

type
u16

u16

u16

u16

u16

Clear energy data
Reserved

Clear parameter

revising record

Clear power on/off
event record

Reserved
Reserved
Reserved
Reserved
Reserved

Reset to
default

factory

Clear extended
memory module
data

5.8 Device information data registers

Register
Property
address
49001 RO
49002 RW
49003 RW

Data
type

u16
u16
u16

Definition

Device ID

Manufacturing No.
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Write 888

Write 888

Write 888

Write 888

Write 888

Remarks

Should write or read



49004 RW
49005 RW
49006 RO
49007-49 RO
010

49011 RW
49012 RwW
49013 RO
49014 RwW
49015 RW
49016 RW
49017 RwW
49018 RW
49019 RwW
Tip:

u16

u16
u16
u16

u16

u16

u16
u16
u16
u16
u16
u16
u16

low word
Manufacturing No.
high word
Hardware version
Software version

Reserved

Timing register low
word
Timing register high
word

Error code
Second
Minute
Hour

Date
Month
Year

these two register

together

The starting second
from Jan. 1%t, 1970,
Greenwich time,
support radio
command

0-59
0-59
0-23
1-31
1-12
0-99

1. The UNIX system time register 49011~49012 must write simultaneously.

2. The Clock register 49014~49019 must read/ write simultaneously. Time of

origin: Jan 1, 2000.
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5.9 Multi-tariff (TOU) data registers

Register Access Description

No.

45301 RW 18tperiod tariff in
spring working time

45302 RW 2"period tariff in
spring working time

45303 RW 3"period tariff in
spring working time

45304 RW 4thperiod tariff in

-58 -

Remark

High word means finish time
period.

Users can divide one day
(1~24

hours, 0 can’t be set) up to 8
periods, and set 4 tariff
maximum. Low word means
tariff. Settable range is
0~3.Please note that the finish
time of

the latter time period must
bigger than the former. If the
meter detect the illegal setting
or “24”

hours later, it will work based
on the last correct tariff. Eight
hours a day at most .



45305 RW 5"period tariff in
spring working time

45307 RW 7"period tariff in
spring working time

45309 RW 1s'period tariff in spring
weekend

45311 RW 3"period tariff in spring
weekend

45313 RW 5"period tariff in spring
weekend

45315 RW 7"period tariff in spring
weekend

45317 RW 1stperiod tariff in spring
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holiday

45319 RW 3period tariff in spring
holiday

45321 5"period tariff in spring
holiday

45323 RW 7"period tariff in spring
holiday

45325 RW 1s'period tariff in

summer working time

45327 RW 3period tariff in
summer working time

45329 RW 5tperiod tariff in
summer working time
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45331 RW 7"period tariff in
summer working time

45333 RW 1s'period tariff in
summer weekend
45335 RW 3"period tariff in
summer weekend
45337 RW 5"period tariff in
summer weekend
45339 RW 7""period tariff in
summer weekend
45341 RW 18'period tariff in

summer holiday

45343 RW 3period tariff in
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summer holiday

45345 RW 5tperiod tariff in
summer holiday

45347 RW 7"period tariff in
summer holiday

45349 RW 18tperiod tariff in
Autumn working time

45351 RW 3"period tariff in
Autumn working time

45353 RW 5tperiod tariff in
Autumn working time

45355 RW 7"period tariff in
Autumn working time
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45357 RW 1s'period tariff in
Autumn weekend

45359 RW 3"period tariff in
Autumn weekend

45361 RW 5"period tariff in
Autumn weekend

45363 RW 7"period tariff in
Autumn weekend

45365 RW 1s'period tariff in
Autumn holiday

45367 RW 3"period tariff in
Autumn holiday

45369 RW 5tperiod tariff in
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Autumn holiday

45371 7"period tariff in
Autumn holiday

45373 RW 18tperiod tariff in
Winter working time

45375 RW 3"period tariff in
Winter working time

45377 RW 5"period tariff in
Winter working time

45379 RW 7"period tariff in
Winter working time

45381 18tperiod tariff in
Winter weekend
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45383 RW 3"period tariff in
Winter weekend
45385 RW 5" period tariff in
Winter weekend
45387 RW 7"period tariff in
Winter weekend
45389 RW 1s'period tariff in

Winter holiday

45391 3"period tariff in
Winter holiday

45393 RW 5"period tariff in
Winter holiday

45395 RW 7"period tariff in
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Winter holiday

45397 RW Season that January Range from 0~3:
belong to 0 -- Spring
1 -- Summer
2 -- Autumn
3 -- Winter
45399 RW Season that March
belong to
45401 RW Season that May
belong to
45403 RW Season that July
belong to

45405 RW Season that
September belong to
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45407 RW Season that November
belong to

45408 RW Season that December
belong to

Note: Multi-tariff register No. 45397~45408 must be read/ write together

5.10 Multi-tariff (TOU) Energy registers

Register No. Access Description Remark
46501 RW Tariff 1 total kWh (low word),
Outgoing circuit 1
46502 RW Tariff 1 total kWh (high word),
Outgoing circuit 1
46503 RW Tariff 1 total kWh (low word),
Outgoing circuit 2
46504 RW Tariff 1 total kWh (high word),
Outgoing circuit 2
46505 RW Tariff 1 total kWh (low word),

Outgoing circuit 3
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46507 RW Tariff 1 total kWh (low word),
Outgoing circuit 4

46509 RW Tariff 1 total kWh (low word),
Outgoing circuit 5

46511 RW Tariff 1 total kWh (low word),
Outgoing circuit 6

46513 RW Tariff 1 total kWh (low word),
Outgoing circuit 7

46515 RW Tariff 1 total kWh (low word),
Outgoing circuit 8

46517 RW Tariff 1 total kWh (low word),
Outgoing circuit 9
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46519 RW Tariff 1 total kWh (low word),
Outgoing circuit 10

46521 RW Tariff 1 total kWh (low word),
Outgoing circuit 11

46523 RW Tariff 1 total kWh (low word),
Outgoing circuit 12

46525 RW Tariff 1 total kWh (low word),
Outgoing circuit 1-3

46527 RW Tariff 1 total kWh (low word),
Outgoing circuit 4-6

46529 RW Tariff 1 total kWh (low word),
Outgoing circuit 7-9

46531 Tariff 1 total kWh (low word),
Outgoing circuit 10-12
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46533 RW Tariff 1 total kvarh (low word),
Outgoing circuit 1

46535 RW Tariff 1 total kvarh (low word),
Outgoing circuit 2

46537 RW Tariff 1 total kvarh (low word),
Outgoing circuit 3

46539 RW Tariff 1 total kvarh (low word),
Outgoing circuit 4

46541 RW Tariff 1 total kvarh (low word),
Outgoing circuit 5

46543 RW Tariff 1 total kvarh (low word),
Outgoing circuit 6
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46545 RW Tariff 1 total kvarh (low word),
Outgoing circuit 7

46547 RW Tariff 1 total kvarh (low word),
Outgoing circuit 8

46549 RW Tariff 1 total kvarh (low word),
Outgoing circuit 9

46551 RW Tariff 1 total kvarh (low word),
Outgoing circuit 10

46553 RW Tariff 1 total kvarh (low word),
Outgoing circuit 11

46555 RW Tariff 1 total kvarh (low word),
Outgoing circuit 12

46557 RW Tariff 1 total kvarh (low word),
Outgoing circuit 1-3
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46559 RW Tariff 1 total kvarh (low word),
Outgoing circuit 4-6

46561 Tariff 1 total kvarh (low word),
Outgoing circuit 7-9

46563 RW Tariff 1 total kvarh (low word),
Outgoing circuit 10-12

46565 RW Tariff 2 total kWh (low word),
Outgoing circuit 1

46567 RW Tariff 2 total kWh (low word),
Outgoing circuit 2

46569 RW Tariff 2 total kWh (low word),
Outgoing circuit 3
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46571 RW Tariff 2 total kWh (low word),
Outgoing circuit 4

46573 RW Tariff 2 total kWh (low word),
Outgoing circuit 5

46575 RW Tariff 2 total kWh (low word),
Outgoing circuit 6

46577 RW Tariff 2 total kWh (low word),
Outgoing circuit 7

46579 RW Tariff 2 total kWh (low word),
Outgoing circuit 8

46581 Tariff 2 total kWh (low word),
Outgoing circuit 9

46583 RW Tariff 2 total kWh (low word),
Outgoing circuit 10
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46585 RW Tariff 2 total kWh (low word),
Outgoing circuit 11

46587 RW Tariff 2 total kWh (low word),
Outgoing circuit 12

46589 RW Tariff 2 total kWh (low word),
Outgoing circuit 1-3

46591 Tariff 2 total kWh (low word),
Outgoing circuit 4-6

46593 RW Tariff 2 total kWh (low word),
Outgoing circuit 7-9

46595 RW Tariff 2 total kWh (low word),
Outgoing circuit 10-12
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46597 RW Tariff 2 total kvarh (low word),
Outgoing circuit 1

46599 RW Tariff 2 total kvarh (low word),
Outgoing circuit 2

46601 Tariff 2 total kvarh (low word),
Outgoing circuit 3

46603 RW Tariff 2 total kvarh (low word),
Outgoing circuit 4

46605 RW Tariff 2 total kvarh (low word),
Outgoing circuit 5

46607 RW Tariff 2 total kvarh (low word),
Outgoing circuit 6

46609 RW Tariff 2 total kvarh (low word),
Outgoing circuit 7
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46611 Tariff 2 total kvarh (low word),
Outgoing circuit 8

46613 RW Tariff 2 total kvarh (low word),
Outgoing circuit 9

46615 RW Tariff 2 total kvarh (low word),
Outgoing circuit 10

46617 RW Tariff 2 total kvarh (low word),
Outgoing circuit 11

46619 RW Tariff 2 total kvarh (low word),
Outgoing circuit 12

46621 RW Tariff 2 total kvarh (low word),
Outgoing circuit 1-3
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46623

46624

46625

46626

46627

46628

46629-46692

RW

RW

RW

RW

RW

RW

RW

Tariff 2 total kvarh (low word),
Outgoing circuit 4-6

Tariff 2 total kvarh (high
word), Outgoing circuit 4-6
Tariff 2 total kvarh (low word),
Outgoing circuit 7-9

Tariff 2 total kvarh (high
word), Outgoing circuit 7-9
Tariff 2 total kvarh (low word),
Outgoing circuit 10-12

Tariff 2 total kvarh (high
word), Outgoing circuit 10-12
Tariff 3 total kvarh, Outgoing
circuit 1-12 (the same as
above)

5.11 Multi-tariff bulk memory registers

Tip: Use 10H function code to send checking order
1. Step for read out bulk memory data

Send checking order (which means check field), write checking order on
register 2501~3506 (Only valid when all of these 6 registers are written.
Otherwise, it will default invalid. Definition of register per below)

After checking, read 43507~43706 register, then can read out the data

that need to check.
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For example, if we want to read tariff 1 data of March 28, 2012, then write
12, 3, 28, 1, 0, 0 to register 3501~3506 respectively, the we can read the data

record of this date.
Every data record should has time point:

2. When reading bulk memory data, read 3501~3506 register first then read
43507~43706 register data
For example, if we need to read tariff 2 kWh value of outgoing circuit 11.
First write 12, 3, 28, 2, 0, 0, to register 43501 ~43706 respectively, then
read 43507~43706, get value 5000 on 43527 register, multiply calculation
factor 0.1 — 500.0. Then we know the kWh on that date is 500kWh.

3. When read invalid date, point and future time, then all will return “ER”

ox4552

Register
address
43501

43502
43503
43504

43505
43506

Read data register

Redgister No.

Property

WO
WO
WO
WO

WO
WO

Access

Definition

Data

type

us Year

us Month

us date

us tariff

us reserve

us reserve
Description
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Remarks

1-99

1-12

1-31

1-3 (means 3 ftariff
rates)

Write 0

Write O

Remark



43507 RO Tariff X total input kWh (low
word), Outgoing circuit 1

43509 RO Tariff X total input kWh (low
word), Outgoing circuit 2

43511 Tariff X total input kWh (low
word), Outgoing circuit 3

43513 RO Tariff X total input kWh (low
word), Outgoing circuit 4

43515 RO Tariff X total input kWh (low
word), Outgoing circuit 5

43517 RO Tariff X total input kWh (low
word), Outgoing circuit 6

43519 RO Tariff X total input kWh (low
word), Outgoing circuit 7
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43521 Tariff X total input kWh (low
word), Outgoing circuit 8

43523 RO Tariff X total input kWh (low
word), Outgoing circuit 9

43525 RO Tariff X total input kWh (low
word), Outgoing circuit 10

43527 RO Tariff X total input kWh (low
word), Outgoing circuit 11

43529 RO Tariff X total input kWh (low
word), Outgoing circuit 12

43531 RO Tariff X total input kWh (low
word), Outgoing circuit 1-3
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43533 RO Tariff X total input kWh (low
word), Outgoing circuit 4-6

43535 RO Tariff X total input kWh (low
word), Outgoing circuit 7-9

43537 RO Tariff X total input kWh (low
word), Outgoing circuit 10-12

43539 RO Tariff X total kvarh (low word),
Outgoing circuit 1

43541 Tariff X total kvarh (low word),
Outgoing circuit 2

43543 RO Tariff X total kvarh (low word),
Outgoing circuit 3

43545 RO Tariff X total kvarh (low word),
Outgoing circuit 4
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43547 RO Tariff X total kvarh (low word),
Outgoing circuit 5

43549 RO Tariff X total kvarh (low word),
Outgoing circuit 6

43551 RO Tariff X total kvarh (low word),
Outgoing circuit 7

43553 RO Tariff X total kvarh (low word),
Outgoing circuit 8

43555 RO Tariff X total kvarh (low word),
Outgoing circuit 9

43557 RO Tariff X total kvarh (low word),
Outgoing circuit 10
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43559 RO Tariff X total kvarh (low word),
Outgoing circuit 11

43561 RO Tariff X total kvarh (low word),
Outgoing circuit 12

43563 RO Tariff X total kvarh (low word),
Outgoing circuit 1-3

43565 RO Tariff X total kvarh (low word),
Outgoing circuit 4-6

43567 RO Tariff X total kvarh (low word),
Outgoing circuit 7-9

43569 RO Tariff X total kvarh (low word),
Outgoing circuit 10-12

43571 Tariff X total output kWh (low
word), Outgoing circuit 1

-83-



43573 RO Tariff X total output kWh (low
word), Outgoing circuit 2

43575 RO Tariff X total output kWh (low
word), Outgoing circuit 3

43577 RO Tariff X total output kWh (low
word), Outgoing circuit 4

43579 RO Tariff X total output kWh (low
word), Outgoing circuit 5

43581 RO Tariff X total output kWh (low
word), Outgoing circuit 6

43583 RO Tariff X total output kWh (low
word), Outgoing circuit 7
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43585

43586

43587

43588

43589

43590

43591

43592

43593

43594

43595

43596

43597

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

RO

Tariff X total output kWh (low
word), Outgoing circuit 8
Tariff X total output kWh (high
word), Outgoing circuit 8
Tariff X total output kWh (low
word), Outgoing circuit 9
Tariff X total output kWh (high
word), Outgoing circuit 9
Tariff X total output kWh (low
word), Outgoing circuit 10
Tariff X total output kWh (high
word), Outgoing circuit 10
Tariff X total output kWh (low
word), Outgoing circuit 11
Tariff X total output kWh (high
word), Outgoing circuit 11
Tariff X total output kWh (low
word), Outgoing circuit 12
Tariff X total output kWh (high
word), Outgoing circuit 12
Tariff X total output kWh (low
word), Outgoing circuit 1-3
Tariff X total output kWh (high
word), Outgoing circuit 1-3
Tariff X total output kWh (low
word), Outgoing circuit 4-6
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43599 RO Tariff X total output kWh (low
word), Outgoing circuit 7-9

43601 Tariff X total output kWh (low
word), Outgoing circuit 10-12

43603 RO Tariff X Max. Active Power
Demand, Outgoing circuit 1

43605 RO Tariff X Max. Active Power
Demand, Outgoing circuit 3

43607 RO Tariff X Max. Active Power
Demand, Outgoing circuit 5

43609 RO Tariff X Max. Active Power
Demand, Outgoing circuit 7
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43611 RO Tariff X Max. Active Power
Demand, Outgoing circuit 9

43613 RO Tariff X Max. Active Power
Demand, Outgoing circuit 11

43615 RO Tariff X Max. Active Power
Demand (low word), Outgoing
circuit 1-3

43617 RO Tariff X Max. Active Power
Demand (low word), Outgoing
circuit 4-6

43619 RO Tariff X Max. Active Power
Demand (low word), Outgoing
circuit 7-9
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43621 RO

43622 RO

Tariff X Max. Active Power
Demand (low word), Outgoing
circuit 10-12

Tariff X Max. Active Power
Demand (high word),
Outgoing circuit 10-12

5.12 Power on/ Power off even record registers

Register
address
43001

43002
-43007
43008
-43013
43014
-43235
43236
-43241

Property

RO

RO

RO

RO

RO

Definition
type

U16 Number of Power
On / Power off Even
1steven record

2nd even record

40t even record
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Remarks



5.13 Power on/ Power off even registers

Register
address
1

Property

RO

RO

RO

RO

RO

Data

u16

Definition

Phase

Last power on/ off
duration time (Low
word)

Last poweron/ off
duration time (high
word)

Present Status

Happen time (Low
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0 N O O b WN -

Remarks

: Circuit 1 Phase A
: Circuit 1 Phase B
: Circuit 1 Phase C
: Circuit 2 Phase A
: Circuit 2 Phase B
: Circuit 2 Phase C
: Circuit 3 Phase A
: Circuit 3 Phase B
9:

Circuit 3 Phase C

10: Circuit 4 Phase A
11: Circuit 4 Phase B
12: Circuit 4 Phase C

Unit: Second

Unit: Second

0:
1:

Power off
Power on

UNIX second low



RO

u16

word) word

Happen time (high UNIX second
word) word

5.14 Modify Parameter even record register

Register
address
42001

42002
-42007
42008
-42013
42014
-42054
42055
-42061

Property

RO

RO

RO

RO

RO

type

u16

Definition Remarks
Number of Modify
Parameter
1steven record
2" even record

10t even record
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5.15 Modify Parameter even record register

Register
address
1

Property

RO

type

u16

Definition

Type
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Remarks

1: Reserve

2: System testing
mode

3: Reserve

4: Communication
Address

5: Communication
Baud rate

6: Communication
Parity

7: Communication
Stop bit

8: Pulse 1 constant
9: Reserve

10: Pulse 1 width

11: Pulse 2 constant
12: Reserve

13: Pulse 2 width

14: Pulse 3 constant
15: Reserve

16: Pulse 3 width

17: Pulse 4 constant
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18: Reserve

19: Pulse 4 width

20: Power on/ off
Current threshold
21: Reserve

22: Current Channel
1, A voltage phase
identification

23: Current Channel
1, B voltage phase
identification

24: Current Channel
1, C voltage phase
identification

25: Current Channel
2, A voltage phase
identification

26: Current Channel
2, B voltage phase
identification

27: Current Channel
2, C voltage phase
identification

28: Current Channel
3, A voltage phase
identification



29: Current Channel
3, B voltage phase
identification

31: Current Channel
4, A voltage phase
identification

33: Current Channel
4, C voltage phase
identification

uU16 Reserve

U16 Happen time (low UNIX second low
word) word
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10. Undopmanusi 0 npou3BogUTEN e U MPEICTABUTEIE:
Hudopmamus o npeacraBurene:

Zhuhai Pilot Technology Co., Ltd.
Anpec: No. 15, Keji 6 Road, Chuangxin Haian, Tangjia High-tech Zone,
Zhuhai, Guangdong, 519085 China

1. Komnanust PILOT nocTosiHHO COBEpIIEHCTBYET CBOM IPHOOPHI M YCTPONCTBA
II03TOMY OCTaBJISIET 32 COOOW IPaBO BHOCHTh M3MEHEHHS B JAHHOE PyKOBOJCTBO 0€3
YBEIIOMJICHHS TIOJIb30BaTEIICH.

2. TemedoH TexHMUECKOM ogaepkku: +7 495 510-1104.

3. Otnen nocienpogaxHOro oocmykuBanus: +7 495 510-1104

4. Email: Energometrika@mail.ru
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