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LMGPOBON MYNIbTUMETP

DMK 31 n DMK 61c¢ uncpoBbimMmu Bbixogamm
DMK 32 n DMK 62 ¢ uuchpoBbimm BbIxoaamm
n noptom RS-485

DIGITAL MULTIMETER

DMK 31 and DMK 61 with digital outputs
DMK 32 and DMK 62 with digital outputs and
RS-485 serial interface

€

EOI'IOJ'IHEHVIE

BBEOEHUE
OT0 A0NONHEHMe K MHCTPYKLMK N0 3KCnnyaTaLum

C U30NMPOBaHHbIM CepUitHbIM nopTom RS-485.

nHTepdberica RS-485 onucaHbl B MHCTPYKLMK MO
aKennyarauum.

ans mynbtumetpos DMK ¢ undpoBbiMM BbIXOAaMM W

TexHuueckue XapaKTepUCTUKKN LLVI(prBbIX BbIXOA0B U

LMOPOBLIE BbIXOObl

TBepLoTenbHoe pene “SSR” (Bbixog 1) v 0aHM €
nepeKVaHbIM KOHTAKTOM (BbIXOA 2).

o [locTynHble (yHKLMM: MUH Nipeaen ¢
TUCTEPe3NCoM, MaKC Npeaen ¢ r1cTepesncomi,
MUHMManbHbIE U MakcuManbHble npeaens!.

o [porpamMmupyeMmble 3aAepXKA MUHUMAMbHbIX 1
MakcuManbHbIX Npeaenos.

© BO3MOXHOCTb NpOrpaMMMpOBaHst COCTOSHIS
pene.

o [porpaMMM1pOBaHKA «3aLyenku» pene.

© QYHKLMSA CYETUMKA SHEPTUN.

NPOrPAMMWPOBAHUE
Kaxabin LudpoBoit BbIXoA MOXET bbiTb

npegena. TexHU4ecknit KpUTepUin 3aBUCHT OT

HUXe.
lporpaMmnpoBaHie OCyLLECTBASAETCA YCTaBKOM
creymduYecknx napameTpos.

OYHKLUMA MUHUMANBHOIO NPEAENA
YcTaHoBKa (hyHKLWUM MUHUMANbHOTO Npesena
OnpeaensieT ypoBeHb MUHUMABHOTO 3HAYEHMS 1
cbpacbiBaeT MakcumanbHblil npegen. Boixogpl
3a[1eNCTBYIOTCS C 3alePXKKOM, KOraa U3MepsieMoe
3HaYeHMe HUXe YCTaHOBMEHHoro npeaena. Mpu
[OCTXKEHUN 3HAYEHMS BbILLe MaKCUMarbHOMO

ncxopHoe nonoxerue. Ecnu «3alenka»
aKTUBMPOBaHa - BO3BPAT Perie BO3MOXEH TONbKO
BPYYHYH0. HaxmMuTe OHOBPEMEHHO KHOMKM A 11

1 2; «3aLLenka» MOXeT AeakTMBMPOBaTLCS
HaxaTiem KHomku A Ha 2 cek. HaxaTue kHonku B
BO3BpaLLAET B NpeabiayLuee MeHto. Pene moryt
6bITb KaK NoA NUTaHWeM Tak 1 6e3 NporpammHo.

®YHKLUA MUHUMANBHOIO NPEAENA
YcTaHoBKa hyHKUMM MakcMManbHOro npegena

3a[1epXKKOM, KorAa U3MepsieMoe 3HaueHu e Hixe
YCTaHOBNEHHOTO NMpeaena. Mpy AoCTUXKEHU
3HAYEHNS HIKE MaKCManbHOrO

UcxodHoe nonoxenue. Ecnu «3aluenka»
aKTMBMPOBAHa - BO3BPAT PEre BO3MOXEH TOMbKO
BPYYHYI0. HaxmuTe 0fHOBPEMEHHO KHOMKM A 1

1 2; «3allernka» MOXeT AeaKTMBMPOBATLCS
HaxaTieM KHomnku A Ha 2 cek. HaxaTtue kHonku B
BO3BpaLLaeT B npeabiayLlee MeHio. Pene moryT
ObITb KaK NoA NUTaHWEM Tak 1 6e3 NporpammHo.

® 2 LINpOBLIX NPOTPaAMMUPYEMbIX BbIXOAA, OAMH -

3anporpaMMMpoBaH B COOTBETCTBUM C BEMMUYMHOM
namepeHms. K uamepeHinio MoryT 6biTb NPUTIOKEHbI 2

BbIOPaHHO AOCTYMHOM (PYHKLIKM, KOTOPbIE OMMCaHBI

nepeaena nocrne 3agepxku pene Bo3spallaeTcs B

B,akpaHbl 2 1 3 nokaxyT cocTosHWE BbIXOAO0B pene 1

onpenensieT ypoBeHb MaKC 3HaueHus 1 copacbiBaeT
MUHUMarbHBIA Npeaen. BoIxoab! 3a4encTByoTes ¢

nepeaena nocne 3afepxXku pene sosspallaerca B

B,aKkpaHbl 2 1 3 nokaxyT cocTosHUe BbIXOAOB pene 1

INTRODUCTION

This is the operative manual addendum for DMK
multimeters with programmable digital outputs and
insulated RS-485 serial interface.

The technical characteristics for digital outputs and
RS-485 interface are specified on the operative
manual.

DIGITAL OUTPUTS

o 2 programmable digital outputs, one with solid
state relay (SSR — output 1) and one with
changeover contact (output 2).

o Available functions: Minimum threshold with
hysteresis, maximum threshold with hysteresis,
maximum and minimum thresholds

o Programmable delay on both minimum and
maximum thresholds

 Possibility to choose the idle relay status

o Programmable relay trip latch

© Energy meter function

PROGRAMMING

Each digital output can be assigned to one of the
measures given by the instrument. Two thresholds
that will define the tripping point can then be applied
to the measure. The operating criteria depends on
the function selected among the four available that
will be explained in the sections below.

All the settings are done by the specific setup
parameters.

MINIMUM THRESHOLD FUNCTION

With the minimum threshold function, the Low
threshold defines the trip point, while the High
threshold is for the resetting. The output trips when
the selected measure is less than Low threshold for
the programmed delay. When the measure value
becomes higher than the High setpoint, after the
delay, the output status is resetted. If the output
latch is enabled, the reset can only be manually
done. Pressing keys A and B together , displays 2
and 3 will show the trip status of outputs 1 and 2. At
this point, the output latches can be resetted by
pressing key A for 2 sec. To go back to the previous
menu, press key B.  Output trip denotes either
energizing or de-energizing of the relay, depending
on ‘Idle relay status’ setting.

MAXIMUM THRESHOLD FUNCTION

With the maximum threshold function, the High
threshold defines the trip point, while the Low
threshold is for the resetting. The output trips when
the selected measure is more than High threshold
for the programmed delay. When the measure value
decreases less than the Low setpoint, after the
delay the output status is resetted. If the output
latch is enabled, the reset can be done only
manually. Pressing keys A and B together ,
displays 2 and 3 will show the trip status of outputs
1and 2. At this point, the output latches can be
resetted by pressing key A for 2 sec. To go back to
the previous menu, press key B. Output trip denotes
either energizing or de-energizing of the relay,
depending on ‘Idle relay status’ setting.
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®YHKLUMUA MAKCUMYMA-MUHUMYMA
YcraHoBKa npeAenos Makcumyma-MuHumyma. Korga
3HAYEHME HUXE HIKHETO UMK BbILLE BbILLHErO nocre
3afepxku pene cpabatbiBaeT. Korga 3HavueHme
BO3BpaLLaeTCs B npefenbl- pene Bo3BpaLLaeTcs B
1cxoaHoe coctosHe. Ecnv «3atenkay
aKTMBMPOBaHa- BO3BPAT BO3MOXEH TONBKO BPYUHYHO.
Se l'uscita & impostata come latch, il ripristino &
manuale. HaxmuTe 0aHOBPEMEHHO KHOMKM A 1
B,aKkpaHbl 2 1 3 nokaxyT cocTosHUe BbIXOA0B pene 1
1 2; «3aLlenka» MOXeT AeaKTMBMPOBATLCS
HaxaTueMm KHOMKku A Ha 2 cek. HaxaTue kHonkv B
BO3BpaLLaeT B npeabiayLlee MeHio. Pene moryT
6bITb Kak NOA NUTaHWEM Tak 1 6e3 NporpaMmmHo.

®YHKLUA CHETYUKA SHEPT UK

YcraHoBka hyHkuun “Output measure”
COOTBETCTBYET OAHOMY U3 4 CYETUMKOB- BbIXOL,
CTAHOBMTLCS MMMYMbCHBIM. [INnHa MMMYFbca OKONo
50mc. Mpu ycTanoske “Energy output count base”
(ANs aKTWBHO MOLLHOCTY) TEHEPUPYETCS OAMH
umnynbe Ans kaxasix 100Wh, 1kWh, 10kWh nnu
100kWh.

YCTAHOBKA NAPAMETPOB

Haxmute ogHoBpemeHHo kHomku C u D Ha 5 cek.
OkpaH 1 nokaxet napameTp P.01.Haxmute kHonky D
1 nepeitgute Ha napameTp P.11, cm Tabnuuy Huxe.

MAXIMUM-MINIMUM FUNCTION

With the maximum-minimum function, both
thresholds are for tripping. When the measure value
is less than Low or more than High, then, after the
respective delays, the output will trip. When the
measure value returns within the limits, the output
status will be immediately resetted. If the output
latch is enabled, the reset can be done only
manually. Pressing keys A and B together , displays
2 and 3 will show the trip status of outputs 1 and 2.
At this point, the output latches can be resetted by
pressing key A again for 2 sec. To go back to the
previous menu, press key B. Output trip denotes
either energizing or de-energizing of the relay,
depending on ‘Idle relay status’ setting.

ENERGY METER FUNCTION

With the “Output measure” setting, corresponding to
one of the four energy meters, the output becomes
impulsive. The pulse duration is of about 50ms. The
setting of “Energy output count base” (in case of
active power), generates respectively one pulse
every 100Wh, 1kWh, 10 kWh or 100kWh.

PARAMETER SETTING

Press keys C and D together for 5 seconds. Display
1 will show parameter P.01. Press D key to move to
parameter P.11, shown in the following table.

VLN

k M
@ @ LyLN TABJIULA NAPAMETPOB BbIXO[0B PARAMETER TABLE OF DIGITAL OUTPUTS
L1 ©A MAP  ®yHKumus \ lMpegensi yer PAR | Function Range | Def
ow p1q | Viaveperve 1+ 251 1 p 11 | Output 1 (SSR) 1-251 1
G VA " . o
L2 orr Bbixog 1 (SSR) S o measure —
& cosf - -
© Wh OYHKLM 1—Make Output 1 1-Max
L3 _DISPLAY 3
L2 g ¥"’£’l P12 BbIx0f 1 2 — MvH /Make 0 P12 function 2 - Min/ Max 0
3 — Cyert.aHeprum 3 — Energy meter
ko O VLN Pexum Bbixoaa | 0 — HesanutaHo Output 1idle | 0— De-energized
{DIsPLAY 4 || & vLL
Me © Hz P13 | xx. 1 1 - 3anuTaHo 0 P13 | Status 1 - Energized 0
o IW
Vo o zvar P14 g"bf:o';‘;efe” 01:4e07 | 1.00 P14 ge”;ﬁ]”g‘ 1 Low 01-4607 | 1.00
P15 g"j)'(‘g;;"j“e” 01:4e07 | 1.00 P15 Se”éﬁ]‘g 1 High 01-4607 | 1.00
P16 g:&f::ﬂ EELKH Buik P16 | Output 1 Latch gg off
3apepxka Hus ] Output 1 i
| . . | P.A7 Bbixona 1 0+ 240 sec 0 P.A7 Low delay 0-240sec 0
DISPLAY1 | |DISPLAY2 | | DISPLAY3 3apepxka Bbic ) Output 1 )
o PAB | xona 1 0+ 240 sec 0 P.18 High delay 0-240 sec 0
CueTunk 110|? Energy output 110k0
¥ ‘\z \Iu j@ P.19 | Bbixoga 10k 100 P.19 | 1 count base 10k 100
‘ | | | ‘ (Wh unm varh) 100k (Wh or varh) 100k
A W Var VA PF cosl Wh Varh VLL /3ameperune 1+ 251 Output 2 (relay) 1-251
e P.21 Bbixog 2 (pene) (L) ! P.21 measure 0 !
) ) =) |u 0 - MuH 0-Min
" L T e A [!f—i‘ - pop | OYHKUMA 1 - Makc 0 P.22 foul:]t(;[;il:)tnz 1 - Max 0
: BbIX0g 2 2 — MuH /Make i 2 — Min / Max
3 — Cyet.aHepruv 3 — Energy meter
Pexum Boixopa | 0 — HesanutaHo Output 2 idle 0 — De-energized
P.23 Xx. 2 1 - 3anutaHo 0 P.23 status 1 - Energized 0
Mu+ npepen ) Output 2 Low
P.24 BbIXON3 2 0.1+ 4e07 1.00 P.24 setting 0.1-4e07 1.00
Makc npegen . Output 2 High i
P.25 BbIX0Aa 2 0.1+ 4e07 1.00 P.25 setting 0.1-4e07 1.00
p.2g | Sauenka Beikn Bbik P.26 | Output 2 Latch Off off
BbIXoAa 2 Bkn On
3apepxka Hus . Output 2 i
P.27 BbIXONa 2 0+ 240 sec 0 P.27 Low delay 0 - 240 sec 0
3anepxka Bbic . Output 2
P.28 BBIX0A 2 0+ 240 sec 0 P.28 High delay 0-240sec 0
Cyetunk 110k0 Energy output 110k0
P.29 | Bbixopa 10k 100 P.29 | 2 count base 10k 100
(Wh vnm varh) 100k (Wh or varh) 100k
@ Per determinare il numero corrispondente alle @ The measure number can be found in the No.
varie misure vedere la colonna Nr. nella tabella 1 Column of Table 1 (see the next page).
(vedere pagina seguente).
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Note :

© HasHayas 3TV M3MEpEeHMs K BbIXOAaM
npefens! ycTaHaBMBaoTCA ANS 3 NPOCThIX
namepeHus L1,L2 n L3. B atom cnyyae
€CIN O[IHO 13 TPEX U3MEPEHUIN AOCTUTHET
npepena- pene cpabotaer.

© OT1 M3MepeHns He BUOHbI Ha akpaHe
MynbTUMETpA.

Notes:

0 Assigning one of these measures to one
digital output, the thresholds will be applied to
the three single measures L1, L2 and L3.

In this case, it is sufficient that only one of the
three measures goes out of limits to provoke
the output tripping.

® These measures are not viewed on the
multimeter displays.

TABJIULA 1 :
WU3MEPEHUA ANA LM®POBbIX BbIXOO0B

TABLE 1:
READINGS ASSOCIABLE TO DIGITAL
OUTPUTS

No. READING

1 | ®asHoe HanpsxeHve L1,L2,L.3 @ 1 | L1,L2,L3 phase voltage @

2 | MexdasHoe HanpsbkeH L1-L2, L2-L3,L3-L1 @ 2 | L1-L2, L2-L3,L3-L1 phase-to-phase voltage @

3 | dasHbl TOK L1,L2L3 @ 3 | L1,L.2,L3 phase current @

4 | AktuBHas mowHoctb L1,L2,L3 @ 4 | L1,L2,L3 active power @

5 | PeaktuBHas mowHoctb L1,L2,L3 @ 5 |L1,L2,L3 reactive power @

6 | Bugumas mowHoctb L1,L2L3 @ 6 | L1,L2L3 apparent power @

7 | Koagpep mowHocTuL1,L2,L3 @ 7 | L1,L.2,L3 power factor @

8 |CosplL1l2L3@ 8 |L1,L2L3cosp @

9 | Thd HanpskeHve L1,L.2,L.3 @ 9 |L1,L2,L3 voltage Thd @

10 [ Thd TokL1,L2L3 ©@ 10 | L1,L.2,L3 current Thd @

11 | Rhd Hanpskenme L1,L2,L3 @ 11 | L1,L.2,L3 voltage Rhd @

12 [Rhd ok L1,L2L3 @ 12 | L1,L2,L3 current Rhd @

13 | |oherpyara tomencatopos L1412, L2315 13 | L1-L2, L2-L3L3-L1 capacitor overload ©

14 | ®asHoe HanpsxeHuel1 14 | L1 Phase voltage

15 | ®asHoe HanpsixeHve L2 15 | L2 Phase voltage

16 | ®asHoe HanpsikeHne L3 16 | L3 Phase voltage

17 | OkeMBaneHTHoe (hasHoe HanpsikeHue 17 | Equivalent phase voltage

18 | MexdasHoe HanpskeHve L1-L2 18 | L1-L2 phase-to-phase voltage

19 | MexdasHoe Hanpsikerme L2-L3 19 | L2-L3 phase-to-phase voltage

20 | MexdasHoe HanpsikeHune L3-L1 20 | L3-L1 phase-to-phase voltage

21 | OkBuMBaneHTHoe MexdasHoe HanpshkeHue 21 | Equivalent phase-to-phase voltage

22 | Tok L1 22 | L1 current

23 | ToklL2 23 | L2 current

24 | Tok L3 24 | L3 current

25 | OKkBMBaneHTHbI TOK & 25 | Equivalent current ®

26 | OkBMBareHTHast akTUBHasi MOLLHOCTb 26 | Equivalent active power

27 | OxBMBarneHTHas peakT1BHas MOLWHOCTb 27 | Equivalent reactive power

28 | OkBMBaneHTHas BUAUMAs MOLLHOCTb 28 | Equivalent apparent power

29 | OkBMBarneHTHbI k03 MOLLHOCTV @ 29 | Equivalent power factor @

30 | AkTvBHas 3Heprus BXog 30 | Active energy (import)

31 | AKTMBHas 3Heprus BbIXOA 31 | Active energy (export)

32 | PeakTvBHas aHeprus BXoj 32 | Reactive energy (import)

33 | PeakTuBHas aHeprus BbIxog 33 | Reactive energy (export)

34 | AktnBHas mowHocTb L1 34 | L1 active power

35 | AkTMBHas MoLHOCTb L2 35 | L2 active power

36 | AkTvBHas MowHocTb L3 36 | L3 active power

37 | PeaktusHas mouyHocTb L1 37 | L1 reactive power

38 | PeakTuBHas MowHocTb L2 38 | L2 reactive power

39 | PeaktuBHas mMolyHocTb L3 39 | L3 reactive power

40 | Bugumas mowHocTb L1 40 | L1 apparent power

41 | Bugumas mowHocTb L2 41 | L2 apparent power

42 | Bugumas mowHocTb L3 42 | L3 apparent power

43 | Koachd mowHocTw L1 43 | L1 power factor

44 | Koach mowHocTm L2 44 | L2 power factor

45 | Koachd mowHocTv L3 45 | L3 power factor

46 | Coso L1 46 | L1 cosp

47 | Cosp L2 47 | L2 cos®

48 | Cosg L3 48 | L3 cosp

49 | Yacrota 49 | Frequency

50 | CpeaHee hasHoe HanpskeHue L1 50 | CpepHee L1 Phase voltage

51 | CpegHee dasHoe HanpsikeHue L2 51 | CpegHee L2 Phase voltage

52 | CpepnHee basHoe Hanpshkerme L3 52 | Cpepree L3 Phase voltage

53 | CpeaHee a3BuBan. ha3Hoe HanpshkeHue 53 | CpepHee Equivalent phase voltage

54 | CpegHuit MexdasHblii Tok L1-L2 54 | CpegHee L1-L2 phase-to-phase voltage

55 | CpegHuit MexdasHbii Tok L2-L3 55 | CpepHee L2-L3 phase-to-phase voltage

56 | CpegHuit MexdasHbii Tok L3-L1 56 | CpepgHee L3-L1 phase-to-phase voltage

57 | CpegHuit 9BuBan. MexdasHbli TOK 57 | CpepHee Equiv. phase-to-phase voltage

58 | CpenHuit dhasHblii TOKL1 58 | CpepHee L1 current

59 | CpeaHuit thasHblit TOKL2 59 | CpegHee L2 current

60 | CpegHuit hasHbIi TOKL3 60 | CpegHee L3 current

61 | CpenHuit 3BuBan Tok@ 61 | CpegHee Equivalent current®

62 | CpepaHsis 3kBMBAN aKTMBHAS MOLIHOCTb 62 | CpegHee Equivalent active power

63 | CpeaHsisi 3kBMBaN peakTUBHAs MOLLHOCTb 63 | CpeaHee Equivalent reactive power

64 | CpeaHsist akBMBan BMAMAs MOLLHOCTb 64 | CpepnHee Equivalent apparent power

65 | CpeaHuit akBMBan koaghd MOLLHOCTH 65 | CpegHee Equivalent power factor

66 | CpeaHsis akTuBHas MoLWHOCTb L1 66 | CpegHee L1 active power

67 | CpeaHsist akTMBHas MOLLHOCTb L2 67 | CpepHee L2 active power

68 | CpeaHsis akTMBHas MOLHOCTL L3 68 | CpegHee L3 active power
MpogomkeHue Continued

electric

Document ref. AHIT1110RUS.doc

P. 3/22




TABIULA 1 (npopomxeHue) TABLE 1 (continues)
No. READING

69 | CpeaHsis peakT1BHas MOWHOCTb L1 69 | CpepgHee L1 reactive power
70 | CpegHss peakTMBHas MOLWHOCTb L2 70 | CpegHee L2 reactive power
71 | CpeHsis peakT1BHas MOLWHOCTb L3 71 | CpepHee L3 reactive power
72 | CpepHsis BUAMMAs MOLIHOCTbL 72 | CpepHee L1 apparent power
73 | CpegHss BuaMmas MOWHOCTLL2 73 | CpegHee L2 apparent power
74 | CpegHsis BUAMMAsA MOLLHOCTLL3 74 | CpepHee L3 apparent power
75 | CpeaHuii koad. mowHocTuLA 75 | Cpepree L1 power factor

76 | CpegHuit ko3add. mowHocTUL2 76 | CpegHee L2 power factor

77 | CpeaHuin ko3add. mowHocTuL3 77 | Cpepree L3 power factor

78 | CpegHsis yacToTa 78 | CpegHee Frequency

79 | Bbicokoe ¢pasHoe HanpsikeHunel 1 79 | High L1 Phase voltage

80 | Bbicokoe dhasHoe HanpskeHnel.2 80 | High L2 Phase voltage

81 | Bbicokoe dhasHoe HanpskeHuel3 81 | High L3 Phase voltage

82 | Bbicokuii hasHbin TokL1 82 | High L1 current

83 | Bbicokuit pasHbii TOKL2 83 | High L2 current

84 | Bobicokuit dasHbii TOKL3 84 | High L3 current

85 | Bbicokas obluas akT1BHas MOLLHOCTb BXOA 85 | High total active power (import)
86 | Bbicokas obLjas akTMBHAs MOLLHOCTb BbIXOA 86 | High total active power (export)
87 | Boicokas 0bLias peakTUBHasi MOLLHOCTb BXOS 87 | High total reactive power (import)
88 | Bbicokas obLuas peakTyBH MOLHOCTb BbIXOA 88 | High total reactive power (export)
89 | Bbicokas obLjas BugnMas MOLLHOCTb 89 | High total apparent power

90 | Huskoe chasHoe HanpshkeHnel 1 90 | Low L1 Phase voltage

91 | Huskoe basHoe HanpshkeHnel2 91 | Low L2 Phase voltage

92 | Huskoe chasHoe HanpshkeHneld 92 | Low L3 Phase voltage

93 | Huakmit chasHbin TokL1 93 | Low L1 current

94 | Huakuii chasHbin TOKL2 94 | Low L2 current

95 | Huakmit pasHbin TokL3 95 | Low L3 current

96 | Huskas obluas akTBHAs MOLHOCTb BXOA 96 | Low total active power (import)
97 | Huskas obLyas akT1BHas MOLLHOCTb BbIXO[ 97 | Low total active power (export)
98 | Huskas obljas peakTMBHas MOLHOCTb BXOA 98 | Low total reactive power (import)
99 | Huskas obLuas peakTMBHas MOLLHOCTb BbIXOS 99 | Low total reactive power (export)
100 | Hu3kas obLias BMaMMas MOLIHOCTb 100 | Low total apparent power

101 | Bbicokuit pasHblit TOKL1 101 | Max current L1

102 | Bbicokuit pasHbii TOKL2 102 | Max current L2

103 | Bbicokmii hasHbin TOKL3 103 | Max current L3

104 | Makc obLjas akTuBHasi MOLLHOCTb 104 | Max total active power

105 | 2. rapMoHuka pasHoro HanpshkeHmsL1 105 | 2. harmonic phase voltage L1
106 | 2. rapmoHuKa a3Horo HanpskeHusaL2 106 | 2. harmonic phase voltage L2
107 | 2. rapmoHuka asHoro HanpsikeHnsL3 107 | 2. harmonic phase voltage L3
108 | 3. rapmoHuKka da3Horo HanpskeHmsL1 108 | 3. harmonic phase voltage L1
109 | 3. rapmoHuka da3Horo HanpskeHusaL2 109 | 3. harmonic phase voltage L2
110 | 3. rapmoHuka asHoro HanpsikeHusL3 110 | 3. harmonic phase voltage L3
111 | 4. rapmoHuka basHoro HanpshkeHmsL1 111 | 4. harmonic phase voltage L1
112 | 4. rapmoHuka a3Horo HanpskeHusaL2 112 | 4. harmonic phase voltage L2
113 | 4. rapmoHuka dasHoro HanpsikeHusL3 113 | 4. harmonic phase voltage L3
114 | 5. rapmoHuka pasHoro HanpsikeHmsL1 114 | 5. harmonic phase voltage L1
115 | 5. rapmoHuka da3Horo HanpsikeHusaL2 115 | 5. harmonic phase voltage L2
116 | 5. rapmoHuka dasHoro HanpsikeHusl3 116 | 5. harmonic phase voltage L3
117 | 6. rapmoHuka pasHoro HanpshkeHmsL1 117 | 6. harmonic phase voltage L1
118 | 6. rapmoHuka a3Horo HanpskeHusaL2 118 | 6. harmonic phase voltage L2
119 | 6. rapmonuka dasHoro HanpsikeHusl3 119 | 6. harmonic phase voltage L3
120 | 7. rapmoHuka pasHoro HanpshkeHmsL1 120 | 7. harmonic phase voltage L1
121 | 7. rapmoHuka da3Horo HanpskeHusaL2 121 | 7. harmonic phase voltage L2
122 | 7. rapmoHuka asHoro HanpsikeHusL3 122 | 7. harmonic phase voltage L3
123 | 8. rapmoHuka pasHoro HanpshkeHmsL1 123 | 8. harmonic phase voltage L1
124 | 8. rapmoHuka da3Horo HanpskeHusaL2 124 | 8. harmonic phase voltage L2
125 | 8. rapmoHmka asHoro HanpsikeHusL3 125 | 8. harmonic phase voltage L3
126 | 9. rapmoHuka pasHoro HanpshkeHmsL1 126 | 9. harmonic phase voltage L1
127 | 9. rapmoHuka a3Horo HanpskeHusaL2 127 | 9. harmonic phase voltage L2
128 | 9. rapmoHuka asHoro HanpsikeHusL3 128 | 9. harmonic phase voltage L3
129 | 10. rapmoHuKa chasHoro HanpskeHusL 1 129 | 10. harmonic phase voltage L1
130 | 10. rapmoHvKa cpasHoro HanpskeHusL2 130 | 10. harmonic phase voltage L2
131 | 10. rapmoHuKa dasHoro HanpshkerusL3 131 | 10. harmonic phase voltage L3
132 | 11. rapmoHuKa chasHoro HanpskeHusL 1 132 | 11. harmonic phase voltage L1
133 | 11. rapmoHwKa hasHOoro HanpskeHnsaL2 133 | 11. harmonic phase voltage L2
134 | 11. rapmoHuKa dasHoro HanpshkerusL3 134 | 11. harmonic phase voltage L3
135 | 12. rapmoHuKa dhasHoro HanpshkeHusL 1 135 | 12. harmonic phase voltage L1
136 | 12. rapmoHWKa hasHOro HanpsikeHmsaL2 136 | 12. harmonic phase voltage L2
137 | 12. rapmoHuKa dasHoro HanpshkerusL3 137 | 12. harmonic phase voltage L3
138 | 13. rapmoHuKa dhasHoro HanpshkeHusL 1 138 | 13. harmonic phase voltage L1
139 | 13. rapmoHwKa hasHOro HanpsikeHusL2 139 [ 13. harmonic phase voltage L2
140 | 13. rapmoHuKa dasHoro HanpshkerusL3 140 | 13. harmonic phase voltage L3

MponomxeHune Continued

electric

Document ref. AHIT1110RUS.doc

P. 47122




TABJULA 1 (npogonkeHue) TABLE 1 (continues)

[ NR.|MIMEPEHME |
141 | 14. rapmoHuKa dpasHoro HanpshkeHusL 1 141 | 14. harmonic phase voltage L1
142 | 14. rapmoHvka pasHoro HanpskeHusL2 142 | 14. harmonic phase voltage L2
143 | 14. rapmoHuKa dasHoro HanpshkerusL3 143 | 14. harmonic phase voltage L3
144 | 15. rapmoHuKa dpasHoro HanpshkeHusL 1 144 | 15. harmonic phase voltage L1
145 | 15. rapmoHvka pasHoro HanpskeHusL2 145 | 15. harmonic phase voltage L2
146 | 15. rapmoHuKa dasHoro HanpshkerusL3 146 | 15. harmonic phase voltage L3
147 | 16. rapmoHuKa pasHoro HanpshkeHusL 1 147 | 16. harmonic phase voltage L1
148 | 16. rapmoHuKa dasHoro HanpshkerusL2 148 | 16. harmonic phase voltage L2
149 | 16. rapmoHuKa drasHoro HanpshkerusL3 149 | 16. harmonic phase voltage L3
150 | 17. rapmoHuKa hasHoro HanpshkeHusL 1 150 | 17. harmonic phase voltage L1
151 | 17. rapmoHuKa dasHoro HanpshkerusL2 151 | 17. harmonic phase voltage L2
152 | 17. rapmoHuKa dasHoro HanpshkerusL3 152 | 17. harmonic phase voltage L3
153 | 18. rapmoHwKa hasHoro HanpshkeHusL 1 153 | 18. harmonic phase voltage L1
154 | 18. rapmoHuKa dhasHoro HanpshkerusL2 154 | 18. harmonic phase voltage L2
155 | 18. rapmoHuka dasHoro HanpshkerusL3 155 | 18. harmonic phase voltage L3
156 | 19. rapmoHuKa pasHoro HanpshkeHusL 1 156 | 19. harmonic phase voltage L1
157 | 19. rapmoHuKa dasHoro HanpshkerusL2 157 | 19. harmonic phase voltage L2
158 | 19. rapmoHuka dasHoro HanpshkerusL3 158 | 19. harmonic phase voltage L3
159 | 20. rapmoHwKa hasHoro HanpshkeHusL 1 159 | 20. harmonic phase voltage L1
160 | 20. rapmoHuKa dhasHoro HanpshkerusL2 160 | 20. harmonic phase voltage L2
161 | 20. rapmoHuKa dasHoro HanpshkerusL3 161 | 20. harmonic phase voltage L3
162 | 21. rapmoHuKa hasHoro HanpskeHmsL 1 162 | 21. harmonic phase voltage L1
163 | 21. rapmoHuKa dasHoro HanpshkerusL2 163 | 21. harmonic phase voltage L2
164 | 21. rapmoHuKa dasHoro HanpshkerusL3 164 | 21. harmonic phase voltage L3
165 | 22. rapmoHuKa hasHoro HanpshkeHusL 1 165 | 22. harmonic phase voltage L1
166 | 22. rapmoHuKa dhasHoro HanpshkerusL2 166 | 22. harmonic phase voltage L2
167 | 22. rapmoHuKa dasHoro HanpshkerusL3 167 | 22. harmonic phase voltage L3
168 | THD dhasHoe HanpsixeHuel 1 168 | THD phase voltage L1
169 | THD ¢pasHoe Hanpsxeruel2 169 | THD phase voltage L2
170 | THD ¢pasHoe HanpskeHuel3 170 | THD phase voltage L3
171 | RHD ¢hasHoe HanpsikeHuel 1 171 | RHD phase voltage L1
172 | RHD ¢pasHoe Hanpsixernel2 172 | RHD phase voltage L2
173 | RHD ¢pasHoe Hanpsxerunel3 173 | RHD phase voltage L3
174 | 2. rapmoHuka dasHoro Toka L1 174 | 2. harmonic phase current L1
175 | 2. rapmoHuka dasHoro Toka L2 175 | 2. harmonic phase current L2
176 | 2. rapmoHuka pasHoro Toka L3 176 | 2. harmonic phase current L3
177 | 3. rapmoHuKa dasHoro Toka L1 177 | 3. harmonic phase current L1
178 | 3. rapmoHuka dasHoro Toka L2 178 | 3. harmonic phase current L2
179 | 3. rapmonuka pasHoro Toka L3 179 | 3. harmonic phase current L3
180 | 4. rapmoHuKa dhasHoro Toka L1 180 | 4. harmonic phase current L1
181 | 4. rapmoHuka dasHoro Toka L2 181 | 4. harmonic phase current L2
182 | 4. rapmonuka pasHoro Toka L3 182 | 4. harmonic phase current L3
183 | 5. rapmoHuka dasHoro Toka L1 183 | 5. harmonic phase current L1
184 | 5. rapmoHuka dasHoro Toka L2 184 | 5. harmonic phase current L2
185 | 5. rapmonmka pasHoro Toka L3 185 | 5. harmonic phase current L3
186 | 6. rapmoHuka dasHoro Toka L1 186 | 6. harmonic phase current L1
187 | 6. rapmoHuka dasHoro Toka L2 187 | 6. harmonic phase current L2
188 | 6. rapmonmka pasHoro Toka L3 188 | 6. harmonic phase current L3
189 | 7. rapmoHuKa dasHoro Toka L1 189 | 7. harmonic phase current L1
190 | 7. rapmoHuka dasHoro Toka L2 190 | 7. harmonic phase current L2
191 | 7. rapmoHuka pasHoro Toka L3 191 | 7. harmonic phase current L3
192 | 8. rapmoHuKa dasHoro Toka L1 192 | 8. harmonic phase current L1
193 | 8. rapmoHuka dasHoro Toka L2 193 | 8. harmonic phase current L2
194 | 8. rapmonuka pasHoro Toka L3 194 | 8. harmonic phase current L3
195 | 9. rapmoHuKa dasHoro Toka L1 195 | 9. harmonic phase current L1
196 | 9. rapmoHuka dasHoro Toka L2 196 | 9. harmonic phase current L2
197 | 9. rapmonuka pasHoro Toka L3 197 | 9. harmonic phase current L3
198 | 10. rapmoHwKa hasHoro Toka L1 198 | 10. harmonic phase current L1
199 | 10. rapmoHuka ¢pasHoro Toka L2 199 | 10. harmonic phase current L2
200 | 10. rapmoHuka dpasHoro Toka L3 200 | 10. harmonic phase current L3
201 | 11. rapmoHuka ha3Horo Toka L1 201 | 11. harmonic phase current L1
202 | 11. rapmoHuKa dasHoro Toka L2 202 | 11. harmonic phase current L2
203 | 11. rapmoHuka dpasHoro Toka L3 203 | 11. harmonic phase current L3
204 | 12. rapmMoHuKa ha3Horo Toka L1 204 | 12. harmonic phase current L1
205 | 12. rapmoHuka gasHoro Toka L2 205 | 12. harmonic phase current L2
206 | 12. rapMoHuka hasHoro Toka L3 206 | 12. harmonic phase current L3
207 | 13. rapmoHuKa ha3Horo Toka L1 207 | 13. harmonic phase current L1
208 | 13. rapmoHuka gasHoro Toka L2 208 | 13. harmonic phase current L2
209 | 13. rapmoHuka hasHoro Toka L3 209 | 13. harmonic phase current L3
210 | 14. rapmoHuka ha3Horo Toka L1 210 | 14. harmonic phase current L1
211 | 14. rapmoHuka dasHoro Toka L2 211 | 14. harmonic phase current L2
212 | 14. rapmoHuka hasHoro Toka L3 212 | 14. harmonic phase current L3
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213 | 15. rapmoHuka dasHoro Toka L1

213 | 15. harmonic phase current L1

214 | 15. rapmoHuka dasHoro Toka L2

214 | 15. harmonic phase current L2

215 | 15. rapmoHuka hasHoro Toka L3

215 | 15. harmonic phase current L3

216 | 16. rapmoHuka hasHoro Toka L1

216 | 16. harmonic phase current L1

217 | 16. rapmoHuka dasHoro Toka L2

217 | 16. harmonic phase current L2

218 | 16. rapmoHuka hasHoro Toka L3

218 | 16. harmonic phase current L3

219 | 17. rapmoHuka ha3Horo Toka L1

219 | 17. harmonic phase current L1

220 | 17. rapmoHuka dasHoro Toka L2

220 | 17. harmonic phase current L2

221 | 17. rapMoHuka hasHoro Toka L3

221 | 17. harmonic phase current L3

222 | 18. rapmoHuka ha3Horo Toka L1

222 | 18. harmonic phase current L1

223 | 18. rapmoHuka dasHoro Toka L2

223 | 18. harmonic phase current L2

224 | 18. rapmoHuka hasHoro Toka L3

224 | 18. harmonic phase current L3

225 | 19. rapmoHuka dasHoro Toka L1

225 | 19. harmonic phase current L1

226 | 19. rapmoHuka dasHoro Toka L2

226 | 19. harmonic phase current L2

227 | 19. rapMoHuka hasHoro Toka L3

227 | 19. harmonic phase current L3

228 | 20. rapmoHuka dasHoro Toka L1

228 | 20. harmonic phase current L1

229 | 20. rapmoHuka dasHoro Toka L2

229 | 20. harmonic phase current L2

230 | 20. rapmoHuka chasHoro Toka L3

230 | 20. harmonic phase current L3

231 | 21. rapmoHuka dasHoro Toka L1

231 | 21. harmonic phase current L1

232 | 21. rapmoHuka dasHoro Toka L2

232 | 21. harmonic phase current L2

233 | 21. rapMoHuka hasHoro Toka L3

233 | 21. harmonic phase current L3

234 | 22. rapmoHuka gasHoro Toka L1

234 | 22. harmonic phase current L1

235 | 22. rapmoHuka dasHoro Toka L2

235 | 22. harmonic phase current L2

236 | 22. rapmoHuka hasHoro Toka L3

236 | 22. harmonic phase current L3

237 | Thd cpasHoro Toka L1

237 | Thd phase current L1

238 | Thd ¢hasHoro Toka L2

238 | Thd phase current L2

239 | Thd dasHoro Toka L3

239 | Thd phase current L3

240 | Rhd ¢pasHoro Toka L1

240 | Rhd phase current L1

241 | Rhd cpasHoro Toka L2

241 | Rhd phase current L2

242 | Rhd dhasHoro Toka L3

242 | Rhd phase current L3

243 | MNeperpyska koHgeHcaTopal1-L2 &

243 | Capacitor overload L1-L2 ®

244 | Neperpy3ka koHaeHcaTopal2-L3 &

244 | Capacitor overload L2-L3 ®

245 | MNeperpyska koHgeHcaTopal3-L1 &

245 | Capacitor overload L3-L1 ®

246 | Makc 06Luas BMaMMas MOLHOCTb

246 | Max total apparent power

247 | Motpebnsiembin TokL1 @

247 | Currentdemand L1 @

248 | NMotpebnsiembint TokL2 @

248 | Current demand L2 @

249 | Motpebnsiembiit TokL3 @

249 | Currentdemand L3 @

250 | Obwas noTpebn akTMBHAs MOLLHOCTL @

250 | Total active power demand @

251 | Obwas noTpedbn BuaMMas MOLHOCTL @

() CBepbTech C pasgernom KOHLEeHCaTopoBi

P MrHoBEHHast BENWYMHA COOTBETCTBYET Cpes,.
noTpebnsiemon yctaH napameTpom P.03

251 | Total apparent power demand @

®  Refer to capacitor overload section.

o Instantaneous values referred to the
CpepnHee demand set at parameter P.03.

®YHKUMA NEPErPY3KU KOHOEHCATOPOB
MynbTumeTpsl DMK31, DMk32, DMK61 DMK 62 umetot
BCTPOEHHYI0 (PYHKLMIO NEPErpyskn KoHAEHCATOPOB
(Tonbko ans TpexdazHom cucTeMbl). Ita PyHKUNS
oTobpaxaeTcs kak NpOLEHTHas BENNYNHA BO3MOXHOI
neperpyaku BaHoK KoHAeHcaTopa Ans KoppekLmun koadd
MOLLIHOCTI 1 COOTBETCTBYET BbICOKOMY MexasHoMy
HaNPSHXKEHMIO U rapMOHNYECKUM UCkaxeHnaM. O6u
npobnembl BO3HMKAKT NpK NPOXOXAEHWE TOKa Yepes
KoHAeHcaTopbl 6onbLue npuemnembix npegenos. Ans
NpaBUIbHOTO NOfCYETa NPOLIEHTa Neperpyski
HeobX0AMMO YCTaHOBUTb BENNYMHBI NOKa3aHHbIE B

Tabnvue:

MAP  ®yHKuma Mpepen Yer
lMpegens!

P.31 | Hanpsxerus 50 +(;I(:JSOO v OFF
KoHAeHcaTopa
HomuH

P.32 | vactota 45+ 65Hz 50
KoHAeHcaTopa

3aBopckas ycTaHoBka napametpa P.31 -Bbikn, uto
03HaYaeT YTo AaHHas (yHKLMS OTKMoYeHa. [ns
MOAKIMIOYEHNS 3TON (PYHKLM YCTaHOBUTE KOPPEKTHbIE
BENNYMHBI.

CAPACITOR OVERLOAD FUNCTION

Multimeters DMK31, DMK32, DMK61 and DMK62
have a built-in capacitor overload monitoring
function (only trhree phase system). This function
is to indicate, as a percentage value, the eventual
overload of the power factor correction capacitor
banks, due to a too high phase-to-phase voltage or
to harmonic distortion. Both of these problems may
cause the current flowing into capacitor banks to
increase more than acceptable limits. To correctly
calculate the overload percentage, it is necessary to
set the rated values with two parameters given in
the following table:

PAR | Function \ Range Def
Rated

P.31 | capacitor 50-C5)(,):('):00V OFF
voltage
Rated

P.32 | capacitor 45-65Hz 50
frequency

The factory setting for parameter P.31 is OFF, that
means that the measure is disabled. To enable this
function , the user must set the correct rated
values.
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CEPUAHBIA UHTEPOENC RS-485

Mogenu DMK 32 n DMK 62 nmetoT BCTPOEHHBIN
130MMPOBaHHbINA CEPUitHBIN MHTepdeic RS-485.
KoMMyHMKaLMOHHbIA NOPT yCTaHaBNMBAETCS Yepes
YCTaHOBKY NapameTpoB.

YCTAHOBKA NAPAMETPOB

Haxmute ogHoBpemeHHo kHonku C 1 D Ha 5 cek.
[ucnnen 1 nokaxet napametp P.01. Haxumas
kronkyD nepeiigute k napametpy P.41cm Tabnuuy:

RS 485 SERIAL INTERFACE

Model DMK32 and DMK 62 have a built-in isolated
Half duplex RS-485 serial interface.

The communication port setting is obtained through
dedicated setup parameters, as follows.

PARAMETER SETTING

Press keys C and D together for 5 seconds. Display
1 will show parameter P.01. Press D key to move to
parameter P.41, shown on the following table.

TABJIULA NAPAMETPOB
MAP = ®yHkums Mpepen Mo ymon
P.41 | Agpec 1+255 1
OFF
1200
2400
P.42 | CkopocTtb 4800 9600
9600
19200
0- Hever
P.43 | YeTHocTb 1 - KOHTp YeTHOCTH 0
2 - He KOHTpOMb
0-ASCII
P.44 | Mpotokon 1-RTU 1
P.45 | Mogem 0 — He aBTOOTBET. 0
1 - aBTOOTBET.
, 0-76ur
P.46 | bur B baiiTe 1—86ur 1
MPOTOKON1 MODBUS® RTU

Ecnu Boibpath napameTpP.44 npotokona Modbus®
RTU,coobLieHure ByneTt umeTb CneaytoLLyio

CTPYKTYpY:

PARAMETERS TABLE
PAR | Function Range | Default
P.41 | Address 1-255 1
OFF
1200
2400
P.42 | Baud rate 4800 9600
9600
19200
0 - No parity
P.43 | Parity 1 - even parity 0
2 - odd parity
0-ASCII
P.44 | Protocol 1-RTU 1
P.45 | Modem 0 - no auto response 0
1 - auto response
. , 0—7 hit
P.46 | Bit for baitta 1— 8 bit 1
MODBUS® RTU PROTOCOL

If one selects the parameter P.44 as Modbus®
RTU protocol, the communication message has the
following structure:

T Appec | ®ynkums | flanHbie | CRC | T1
T2 (8 bit) (8bit) | (Nx8hbit) | (16 bit) | T2
T3 T3

T1 | Address | Function Data CRC
T2 (8 bit) (8bit) | (Nx8bit) | (16 bit)
T3

T

T3

o [ore agpeca COAEPXUT CEpUIHbIN agpec
Ha3Ha4eHHoro npubopa.

o [one chyHKUmMM cogepkuT koa yHKLMKM koTopas
[OMKHbI ObITb BbINOMHEHA.

o [lone faHHbIX COAEPXMT AaHHbIE NOChINAeMble
UnW nony4yaemble NpubopoM.

o [None CRC no3BsonsieT nonb3osaTento
ynpaensieMomy npubopy NpoBepsiTh LIENOCTHOCTb
coobLeHus. Ecnm cooblueHre 1cnopyeHo nomexamu
unu BmeLatenscTBoM, none CRC onosHaeT owwmbky
1 UITHOPUPYET COOBLLEHNeE.

o [ocnepoeatensHocTb T1 T2 T3 Bo Bpems
nepefayy AaHHbIX He MOXET ObITb M3MEHeHa 1
Mo3BOMSIET ONO3HATh KOHEL| COOBLLEHNS 1
BO3MOXHOCTb NS NPUHSITVS HOBOW KOMaHAbI. Bpems
[OIMKHO ObITb MeHbLUE Yem 3.5 pasa BpeMeHu ans
NepechINkv OAHON XapakTePUCTUKN.

MynbTUMeTp U3MepseT BpeMs NPOXOXKAEH!S OT
NPUHATUS OAHOM XapakTepucTukn. Ecnv ato Bpems
npeBbILLaeT Bpems nepeaaum 3.5 xapaktepucTuk
BbIGpaHHO CKOpOCTH, cnef. XapakTepucTuka byaet
NpUHSTa Kak nepBasi B HOBOM COOBLLEHIM

o The Address field holds the serial address of the
slave destination device.

oThe Function field holds the code of the function
that must be executed by the slave.

o The Data field contains data sent to the slave or
data received from the slave in response to a query
® The CRC field allows the master and slave
devices to check the message integrity. If a
message has been corrupted by electrical noise or
interference, the CRC field allows the devices to
recognize the error and thereby to ignore the
message.

e The T1 T2 T3 sequence corresponds to a time in
which data must not be exchanged on the
communication bus to allow the connected devices
to recognize the end of one message and the
beginning of another. This time must be at least 3.5
times the time required to send one character.

The multimeter measures the time that elapse from
the reception of one character and the following. If
this time exceeds the time necessary to send 3.5
characters at the selected baudrate, then the next
character will be considered as the first of a new
message.
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®YHKLIUM MODBUS®
HocTynHbl cnegytowime QyHKLnK:

MODBUS® FUNCTIONS
The available functions are:

04 =Read input [No3BonseT uteHue

register M3MepEHUN MynbTUMETPa

06 = Preset single [No3BonsieT ycTraHoBKy

register napameTpoB

07 = Read exception lo3BonsieT YTeHe pexuma
npubopa

16 = Preset multiple [Mo3BonseT ycraHoBKy bonee

register yeM 1 napametpa

[03BONSET YTEHME

17 = Report slave ID MHGhOPMALYAY © MpHBOpe

04 = Read input Allows to read the multimeter

. measures.

register

06 = Preset single Allows to set the setup

register parameters

07 = Read exception Allows to read the device
status

Allows to set more than one

16 = Preset multiple parameter at the same time.

register

Hanpumep, AN 4TeHWUS BENUYNHBI KBUBANEHTHOTO
mexdasHoro HanpsbkeHus (10 Hex) Ha MynbTUMeTpe
c agpecom 08, coobLuerIe BbIrMSANT CNeayoLwmum
obpasom:

[08]04]00 [OF [00 [02 [41 [51 |

loe:

08 = agpec npubopa.

04 = Modbus® hyHKupS.

00 OF = agpec peructpa (3KBMBaNEHTHOE
MexasHOe HanpsKeHNE)NOHWKEHHOE Ha OANH.

00 02 = Homep perucTpa Ans YTeHns nepes agpecom
000F.

4151 = cymma CRC.

MynbTUMETp OTBETUT CrieaytoLLee:

[08]04]04[00]00]00][64]63]6A]

ne:

08 = agpec mynbTmeTpa (npubop 08).

04 = hyHKUMA Ha3HaYeHHas NoNb3oBaTENeM.

04 = konuyecTBo 6aliToB NOCNAHHOE MyNbTUMETPOM.
00 00 00 64 = BenuuMHa 3KBMBANEHTHOTO
MexdasHoro Hanpsikerns 100 V.

63 6A = = cymma CRC.

®YHKLWA 04: YTEHWE BXOLHOIO PEFUCTPA
®yHkums 04 no3sonseT untatb 0AHO Unv bonee
n3mepeHuit ¢ namsTy npubopa. B atom cnyyae
Kaxzaoe 13mMepeHue onpeAeneHo kak ANHHoE Lienoe
4nCNo ANMHOM 2 peructpa (4 Gaita). 310 No3sonseT
uutath Ao 30 nocnenoBaTenbHbIX U3MEPEHUA.
AZpec Kaxaoro U3MepeHus nokasaH B Tabnuue 2.
CornacHo ctaHgapty Modbus®, agpec B 3anpoce
BOMKeH BbITb YMEHbLUEH Ha OfMH N0 CPABHEHWIO C
peanbHbIM 8ApPEcoM YkasaHHbIM B Tabnmue.

Ecnu agpec namepeHus He BKIKOYeH Tabnuuy unm
npesbilaeT 30- MynbTUMETP BepHeT CooDLLEHe C
kogoM oLwmMbkm (CM Tabnuuy owmrbok).

3anpoc nonb3oBatens:

Anpec npubopa 08h
OyHKUNS 04h
MSB appec 00h
LSB agpec 0%h
MSB Homep peructpa 00h
LSB Homep peructpa 08h
MSB CRC 21h
LSB CRC 57h

B npuseneHHoMm Bbilwe npumepe y npubopa 08
3anpalumBaeTcs 8 nocnegosaTenbHbIX PerucTpos
HaunHas ¢ agpeca 10h. Takum 0Bpa3om perucTpsl ¢
10h no 17h GyayT Bo3BpaLLeHbI. Ka k 0BbI4HO
coobLueHve 3akaHumBaeTcs cymmolt CRC.

Allows to read information

17 = Report slave ID about the multimeter.

For instance, to read the value of the equivalent
phase-to-phase voltage, which resides at location
16 (10 Hex) from the multimeter with serial address
08, the message to send is the following:

08 ]04]00 [OF [00 [02 [41 [51 |

Whereas:

08 = slave address

04 = Modbus® function ‘Read input register

00 OF = Address of the required register (equivalent
phase-to-phase voltage) decreased by one

00 02 = Number of registers to be read beginning
from address 000F

4151 = CRC Checksum

The multimeter answer is the following:

[08]04]04]00]00]00][64]63][6A]

Where:

08 = Multimeter address (Slave 08)

04 = Function requested by the master

04 = Number of 6aiitas sent by the multimeter

00 00 00 64 = Hex value of the equivalent phase-to-
phase voltage (100 V)

63 6A = CRC checksum

FUNCTION 04: READ INPUT REGISTER

The Modbus® function 04 allows to read one or
more consecutive measures from the slave
memory. In this case, each measure is defined as
‘unsigned long’, so it has a length of 2 registers (4
6antas). It is possible to read up to 30 consecutive
measures.

The address of each measure is given in Table 2
(see following pages). As for Modbus® standard,
the address in the query message must be
decreased by one from the effective address
reported in the table.

If the measure address is not included in the table
or the number of requested measures exceeds 30
the multimeter will return an error code (see error
table)

Master query:
Slave address 08h
Function 04h
MSB address 00h
LSB address 09h
MSB register number 00h
LSB register number 08h
MSB CRC 21h
LSB CRC 57h

In the above example slave 08 is requested for 8
consecutive registers beginning with address 10h.
Thus, registers from 10h to 17h will be returned. As
usual, the message ends with the CRC checksum.
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OtBet npubopa:

Anpec npubopa 08h
®yHKUMS 04h
Howmep 6ait 10h
MSB peructp10h 00h
LSB peructp 10h 00h
MSB peructp17h 00h
LSB peructp 17h 00h
MSB CRC 5Eh
LSB CRC 83h

OTBeT Takke coaepxvT agpec npubopa,kon
(bYHKLMM 3aNPOLLEHHO NOMb30BATENEM U
COfiepXaHme 3anpalumBaembix perucTpos. B koHue
crout cymma CRC.

MynbTumeTp aBTomMaTnyecki oopmatupyet
n3mepeHnns ¢ koadhduupentom k (1000) n M
(1000000).

Mamepenus npubopa nepesasaemble no NpoTokony
nokasaHbl B Tabnuue 2 u umeroT AnvHy 4 baiTa.

[ins koadp¢p peakTMBHON MOLHOCTH, COS®,
aKTUBHOM M peaKTUBHON MOLIHOCTH, kKoraa
BeNIMYMHA oTpULaTenbHas, 316ut
ycTaHaBnuBaeTcs Kak 1.

[ins cos®, eMKOCTHO UMW MHAYKTUBHON
Harpy3ku 30 6Tv yctaHaBnuBaeTcs kak 1 unm 0
COOTBECTBEHHO.

Ecnu BenuunHa HanpsikeHWs Unu Toka pasHa 0
npu nepeaaye cos@ M ko3 MowHocTn 29 GuT
yCTaHaBnuBaeTcs kak 1.

®YHKLNUA 06: SADAHUE PETUCTPA

31a (hyHKUMS NO3BOMSET YCTAHOBUT NapameTpbl.
V13meHeHre napameTpoB aBTOMaTU4ECKN
COXPaHSIETCS B 3HEProHe3aBncUMon namatu. Ecrn
BENWYNHA He COOTBETCTBYET Npeaenam, MynbTUMeTp
0TBETUT coobLueHme 06 owwmbke. B Toxe Bpems ecnu
afpec napameTpa Heomno3HaH, MyNbTUMETP noineT
coobLeHve 06 owwmnbke.

Anpeca 1 nepeaensl Kaxaoro napameTpa ykasaHbl B
Tabnuue 3.

MMpu cbyHKLmmM 06 HekoTopble KOMaHAb! (Takve kak
cBpoc cyeTumMKa 3Heprun) MoryT BbITb MocnaHb! Mo
afpecam 1 C BENMYMHaMK ykasaHHbIMI B Tabnuue 4.

CoobuweHne nonb3oBarens:

Slave response:

Slave address 08h
Function 04h
baitta number 10h
MSB register 10h 00h
LSB register 10h 00h
MSB register 17h 00h
LSB register 17h 00h
MSB CRC 5Eh
LSB CRC 83h

The response is always composed of the slave
address, the function code requested by the master
and the contents of the requested registers. The
answer ends with the CRC.

The multimeter automatically formats the measures
with the coefficient of k (1000) and M (1000000).
The measures transferred by the protocol are
expressed in the unit of measure listed in Table 2,
and they are all 4 6aitra long.

For power factor, cos¢, active and reactive
power reading, when the values are negative,
the 31st bit of the value is set to 1.

For cos¢ values, to indicate capacitive or
inductive, the 30t bit is set respectively to 1 or
0.

If voltage or current value is 0, then power factor
and cos@ values are transmitted with the 29t bit
setto 1.

FUNCTION 06: PRESET SINGLE REGISTER

This function allows to set the setup parameters.
Modified parameters are automatically saved in the
non-volatile eeprom memory. If the value is not in
the correct range, the multimeter will answer with an
error message. In the same way, if the parameter
address is not recognised, the multimeter will send
an error response.

The address and the valid range for each parameter
are indicated in Table 3.

With function 06, some commands (like the energy
meters reset) can be possibly executed sending the
addresses and the values reported in Table 4.

Anpec npubopa 08h
OyHKUMS 06h
MSB agpec peructpa 20h
LSB agpec peructpa 01h
MSB naHHble 00h
LSB paHHble 0Ah
MSB CRC 53h
LSB CRC 54h

B aToM coobiLLeHnn nonb3oBaTenb Xo4eT YCTaHOBUTL
peructp 2 (ko3 TA) BennunnHa 10 (.e. 1.0).

OtBseT npubopa:

Otknmk npnbopa NpPoUCXo[NT NOCHINKOM
nonb30BaTento CoobLLEHNe C HOBON BENWYUHON
M3MEHEHHbIX NapameTpoB.

Master message:
Slave address 08h
Function 06h
MSB register address 20h
LSB register address 01h
MSB data 00h
LSB data 0Ah
MSB CRC 53h
LSB CRC 54h

In the above message, the master wants to set the
register 2 (CT ratio) to value 10 (i.e. 1.0).

Slave response:

The slave response is an echo to the query, that is
the slave sends back to the master the address and
the new value of the variable.
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®YHKLWA 07: YTEHUE BbIKNIOYEHHOIO
PEXUMA
OTa dyHKUMS NO3BONSET YMTaTh CTaTyC Npubopa.

3anpoc nonb3oBatens:

Anpec npubopa 08h
OyHKUNS 07h
MSB CRC 47h
LSB CRC B2h

B cnepyioLen Tabnuue nokasaHsl pexumbl npubopa
nocne 3anpoca nonb3oBaTens:

BT BHAUEWME
0 HopmanbHas pabota
1 ba3soBble HacTpoiikv
2 PaclunpeHHble HacTpoliku
4 Monox pene 1 (0=off 1=on)
5 Monox pene 2 (0=off 1=on)

®YHKLIUA 16: YCTAHOBKA MYIIbTUPETUCTPA
O1a (PyHKUMS NO3BONSIET U3MEHSTb HECKOMBKO
napameTpoB OfHWM COODLLEHNeM N yCTaHaBNMBaTh
BENWYMHY ANMHHEE OAHOTO perucTpa. Agpeca
npegens ykasaHbl B Tabnuue 3.

B crepytoLem npumepe nokasaHo M3MeHeHne
koacpch CT m VT BMeCTe, COOTBECTBEHHO Ha
BennimnHbl 50.0 1 166.7.

CoobuweHne nonb3oBarens :

Anpec npubopa 08h
OyHKUMSA 10h
MSB Azpec peructpa 20h
LSB Agpec peructpa 01h
MSB Homep peructpa 00h
LSB Homep peructpa 02h
MSB [JaHHble 01h
LSB [laHHble F4h
MSB [JaHHble 06h
LSB [laHHble 83h
MSB CRC 55h
LSB CRC 3Ah
OtBeT npubopa:
Anpec npubopa 08h
OyHKLNA 10h
MSB Anpec peructpa 20h
LSB Agpec peructpa 01h
MSB Homep baiita 00h
LSB Homep 6aitta 04h
MSB CRC 9Bh
LSB CRC 53h

®YHKLWA 17: OTYET NPUBOPA ID
OTa yHKLMS N03BONSET ONpeAenuTs TUN npubopa.

3anpoc nonb3oBarens.

Anpec npubopa 08h
OyHKUNS 11h
MSB CRC Céh
LSB CRC 7Ch

FUNCTION 07: READ EXCEPTION STATUS
This function allows to read the status of the

instrument.

Master query:
Slave address 08h
Function 07h
MSB CRC 47h
LSB CRC B2h

The following table gives the meaning of the status
6aiita sent by the multimeter as answer:

BIT | MEANING
0 Normal operation
1 Basic setup enabled
2 Extended setup enabed
4 Relay 1 status (0=OFF, 1= ON)
5 Relay 2 status (0=OFF, 1= ON)

®YHKLWA 16: PRESET MULTIPLE REGISTER

This function allows to modify multiple parameters
with a single message, or to preset a value longer
than one register. The address and the valid range
for each parameter are stated in Table 3.

In the following example the master requests to
modify the CT and VT ratios together, respectively

to value 50.0 and 166.7.

Master message:
Slave address 08h
Function 10h
MSB register address 20h
LSB register address 01h
MSB register number 00h
LSB register number 02h
MSB data 01h
LSB data F4h
MSB data 06h
LSB data 83h
MSB CRC 57h
LSB CRC 22h
Slave response:
Slave address 08h
Function 10h
MSB register address 20h
LSB register address 01h
MSB 6aiita number 00h
LSB 6aitta number 04h
MSB CRC 9Bh
LSB CRC 53h

®YHKLMUA 17: REPORT SLAVE ID
This function allows to identify the instrument type.

Master query.
Slave address 08h
Function 11h
MSB CRC Cé6h
LSB CRC 7Ch

electric
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OtBeT npubopa:

Aapec npubopa 08h
OyHKUNS 11h
Howmep 6aitta 04h
[aHHble 1 20h
[aHHble 2 00h
[aHHble 3 1Eh
[aHHble 4 B1h
MSB CRC 3Bh
LSB CRC 55h

Il OanHble1 nokasbiatoT TvN npubopa, [aHHble2 —
BepCKs NpOrpamMMHOro obecneyeHus.
Il faHHble 3 1 4 npoBepoYHas CymMma .

TABJIULA OLLMBOK
Tabnuua nokasbiBaeT koAbl OwmMbok coobLyaemble
npubopoM B Cryyae HEKOPPEKTHbIX 3anmpoCoB.

01 OYHKUMS HEKOpPeKTHa
02 | Aapec peructpa HekoppekTeH

03 | MapameTpsl 3a npeaenamu
04 | HesepHbiin hopmat

MPOTOKON MODBUS® ASCII

Ecnu Boibpath napameTpP.44 npotokona Modbus®
ASCII,coobLueHve 6yaeT umeTb crieayioLLyio
CTPYKTYpY:

Slave response:

Slave address 08h
Function 11h
Baitta number 04h
Data 1 20h
Data 2 00h
Data 3 1Eh
Data 4 B1h
MSB CRC 3Bh
LSB CRC 55h

Data1 represents the multimeter type while data2

holds the software revision.

Data 3 and 4 represents checksum data.

ERROR TABLE

The following table shows the error codes that the
slave returns in case of invalid queries.

01 Invalid function

02 Invalid register address

03 Parameter value out of bounds

04 Invalid variable format

MODBUS® ASCII PROTOCOL
If one selects the parameter P.44 as Modbus®
ASCII protocol, the communication message has

the following structure:

Agpec | ®yHkuus | [daHHble LRC CR
2chars | 2chars | (Nchars) | 2chars | LF

Address | Function
(2 chars) | (2 chars)

Dates LRC | CR
(N chars) (2 LF
chars)

o [Tone agpeca COQEPXMT CEPUIHBIN agpec
HaaHaueHHoro npubopa.

o [ore chyHKUmMM cogepknT kog yHKLMKM koTopas
[OMXKHbI BbITb BbINOMHEHA.

o [one AaHHbIX COOEPXUT JaHHbIE NOChINaemble
WUnK nory4yaemble NpubopoM.

o [orne LRC nosBsonset nons3osatento
ynpaensemMomy npubopy npoBepsTb LENOCTHOCTb
coobLeHus. Ecnn coobLueHre 1cnopyeHo nomexamu
unu BmeLatenscTBoM, norne LRC onosHaet owwmbky
1 UITHOPUPYET COOBLLEHVE.

CooblLLeHne 3aKkaH4MBaETCs KOHTPONBHO
xapaktepucTukoit CRLF (0D 0A).

®YHKLUM MODBUS®
[ocTynHbl cneaytoLme hyHKLMM:

o The Address field holds the serial address of the

slave destination device.

oThe Function field holds the code of the function
that must be executed by the slave.

o The Data field contains data sent to the slave or
data received from the slave in response to a query

o The LRC field allows the master and slave
devices to check the message integrity. If a
message has been corrupted by electrical noise or
interference, the LRC field allows the devices to
recognize the error and thereby ignore the

message.

o The message terminates always with CRLF
control character (0D 0A).

MODBUS® FUNCTIONS

04 =Read input [o3BonseT yteHne
register “3MepeHuin MynbTUMETPa

Conschite [aviatiabledunetions dre:

06 = Preset single [Mo3BonsieT ycTaHoBKY

prisurs gﬂ"ﬂ?&'&ﬂﬁbut
multimelrg. ..
Permétte i modificare i

Allows to read the multimeter
measures.

07 = Read exception
npubopa

register napameTpos aran|e6 dePseqet single
MosBonseT YTeHne pexuma | [Permettedistefyere lo stato

Allows to set the setup
parameters

dello stAieRead exception

16 = Presetu multiple | Mo3sonsieT yctaHoBky Gonee

Permette di modificare piu

Allows to read the device
status

17 = Repol‘t slave ID de)OpMaU.VW' [o] an60pe

register yem 1 napameTpa pararre{réQsaﬁgg%q wultiple
contemp: mente
Permétte 4l leggere
MossonseT yteHne

Allows to set more than one
parameter at the same time.

nformazioni gelative al
multin eﬁlg— Iieepor?salave ID

Mpumep:

Hanpumep, Anst 4TeHWUs BENUYNHBI IKBUBANEHTHOTO
MexdasHoro HanpsikeHns (10 Hex) Ha MynbTumeTpe
¢ appecom 08, coobLLeHIe BbIrMAANT cneayowmm
obpasom:

| : 08|04 |00 |OF [00]02[E3]|CRLF ]

Allows to read information
about the multimeter.

Example:

For instance, to read the value of the equivalent
phase-to-phase voltage, which resides at location
16 (10 Hex) from the multimeter with serial address
08, the message to send is the following:

| : [08]04 o0 [oF]00[02]E3]CRLF |

electric
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[ne:

08 = Azpec npubopa.

04 = ®yHkuns Modbus®

00 OF appec perucTpa (3KBMBaNeHTHoe MexdasHoe
HanpsXeHWe)NOHWKEHHOE Ha OfINH.

00 02 = Homep perucTpa Ans YTeHns nepes agpecom
OF.

E3 = cymma LRC.

MynbTUMETp OTBETUT CrieaytolLee:

;10804 [04 [00 [00 [01 [AO [4F |ecrlf]

ne:

08 = agpec mynbTmeTpa (npubop 08).

04 = chyHKUMS Ha3HaYeHHas NoNb3oBaTeNeM.

04 = konuyecTBo 6aliToB NOCNAHHOE MyMbTUMETPOM.
00 00 01 AQ = BenmMumMHa 3KBMBANEHTHOIO
MexdasHoro HanpsikeHuns (416 V).

4F = =cymma LRC

®YHKLIUA 04: YTEHUE BXOQHOIO PETUCTPA
®yHkuns 04 nossonseT uuTaTh 0AHO N Gonee
“3mepeHuit ¢ namsit npubopa. B atom cnyyae
kaxgoe n3mepeHne onpeaereHo Kak AnNMHHOE Lienoe
4ucno AnuHoi 2 peructpa (4 6aiita). 310 nosonseT
yuTath 40 14 nocnefosatenbHbIX U3MEPEHNIA.
ALpec Kaxgoro M3MepeHUs nokasaH B Tabnuue 2.
CornacHo ctangapty Modbus®, agpec B 3anpoce
BOIKEH ObITb YMEHbLLUEH HA OAMH MO CPABHEHWIO C
pearnbHbIM aApecoM yka3aHHbIM B Tabnuve.

Ecnv appec n3mepeHus He BMtoyeH Tabnuuy nnm
npesblilwaeT 14- MynbTUMETP BEPHET Co0bLLEHME C
koziom owwmbku (cm Tabnuuy owmbok).

3anpoc nonb3oBarens:

Anpec npubopa 08
OyHKUMSA 04
MSB Agpec peructpa 00
LSB Agpec peructpa 09
MSB Homep peructpa 00
LSB Homep peructpa 08
LRC 57
CRLF

B npuseneHHom Bbilwe npumepe y npubopa 08
3anpalumBaeTcs 8 nocnegoBaTenbHbIX PerucTpos
HaunHas ¢ agpeca 10h. Takum 0Bpa3om perucTpsl ¢
10h no 17h ByayT Bo3BpAaLLeHbI. Kak 06b14HO
coobLueHve 3akaHunBaeTcs cymmoit LRC.

OtBeT npubopa:
Anpec npubopa 08
OyHKLNA 04
Numero di 6aiita 10
MSB [aHHble 10h 00
LSB [laHHble 10h 00
MSB [aHHble 17h 00
LSB [laHHble 17h 00
LRC 83
CRLF

OTBeT Takke coaepxvT aapec npubopa,kon
(DyHKLM 3aNPOLLEHHOI NONb3oBaTENeM
cofiepXaHue 3anpalumBaembix perucTpoB. B koHue
crout cymma LRC.

MynbTumeTp aBTOMaTM4eCKM hopmMaTUpyeT
n3mepeHus ¢ koadpcuupentom k (1000) n M
(1000000).

Whereas:

08 = slave address

04 = Modbus® function ‘Read input register

00 OF = Address of the required register (equivalent
phase-to-phase voltage) decreased by one

00 02 = Number of registers to be read beginning
from address OF
E3 = LRC Checksum

The multimeter answer is the following:

:1 0804 [04 [00 [00 [01 [AQ [4F |crif|

Whereas:

08 = Multimeter address (Slave 08)

04 = Function requested by the master

04 = Number of 6aiiTas sent by the multimeter

00 00 01 A0 = Hex value of the equivalent phase-to-
phase voltage (416 V)

4F = LRC checksum

FUNCTION 04: READ INPUT REGISTER

The Modbus® function 04 allows to read one or
more consecutive measures from the slave
memory. In this case, each measure is defined as
‘unsigned long’, so it has a length of 2 registers (4
Gaiitas). It is possible to read up to 14 consecutive
measures.

The address of each measure is given in Table 2
(see following pages). As for Modbus® standard,
the address in the query message must be
decreased by one from the effective address
reported in the table.

If the measure address is not included in the table
or the number of requested measures exceeds 14,
the multimeter will return an error code (see error
table)

Master query:
Slave address 08
Function 04
MSB register address 00
LSB register address 09
MSB register number 00
LSB register number 08
LRC 57
CRLF

In the above example, slave 08 is requested for 8
consecutive registers beginning with address 10h.
Thus, registers from 10h to 17h will be returned. As
usual, the message ends with the LRC checksum.

Slave response:

Slave address 08
Function 04
Baitta number 10
MSB Data 10h 00
LSB Data 10h 00
MSB Data 17h 00
LSB Data 17h 00
LRC 83
CRLF

The response is always composed of the slave
address, the function code requested by the master
and the contents of the requested registers. The
answer ends with the LRC.

The multimeter automatically formats the measures
with the coefficient of k (1000) and M (1000000).
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M3amepenus npubopa nepesasaemble no NpoTokony
rnokasaHbl B Tabnuue 2 1 uMeioT anuHy 4 6aiTa.

[ns Ko3adhdh peakTMBHOI MOLHOCTH, COSQ,
AKTUBHOM W peakTUBHON MOLIHOCTH, koraa
BeNMYMHa oTpULaTenbHas, 316ut
ycTaHaBnuBaeTcs Kak 1.

[ins cos®, eMKOCTHOI UMK MHAYKTUBHOM
Harpy3ku 31 6UT ycTaHaBnuBaetcs kak 1 unum 0
COOTBECTBEHHO.

Ecnu BennunHa HanpsikeHWs Unu Toka paBHa 0
npu nepepaye cos@ 1 koadpe MowHocTn 29 GuT
ycTaHaBnuBaeTcs kak 1.

®YHKLNA 06: SADAHUE PETUCTPA

372 PyHKLMS NO3BOMNSET YCTAHOBUT NapameTpbl.
/13meHeH1e napameTpoB aBTOMaTU4ECKM
COXPaHAETCA B 3HEProHe3aBncMoN namstu. Ecnn
BEMWYMHA He COOTBETCTBYET Npeaenam, MynbTUMeTp
oteeTUT coobLenme 06 owmbke. B Toxe Bpems ecnm
afpec napameTpa Heomno3HaH, MyNbTUMETP MoLneT
coo6LeHve 06 owwmnbke.

Anpeca 1 nepeaenbl Kaxaoro napameTpa ykasaHbl B
Tabnuue 3.

[Mpu cpyHKuMmM 06 HekoTopble KOMaHab! (Takve kak
cBpoc cyeTumMKa dHeprun) MoryT BbiTb NOCnaHs! No
afpecam 1 ¢ BeN4MHaMM ykasaHHbIMI B Tabnuue 4.

3anpoc nonb3oBarens:

Anpec npubopa 08
OyHKLNA 06
MSB Azpec peructpa 20
LSB Agpec peructpa 01
MSB [aHHble 00
LSB [laHHble 0A
LRC C7
CRLF

B aTom coobLeHnn nonb3oBaTenb XO4eT yCTaHOBUTbL
peructp 2 (koacpd TA) BenmumHa 10 (T.e. 1.0).

OtgeT npubopa:

Otknmk npubopa NpoUCXOANT NOCHINKOM
nomnb30BaTenio CoobLUEHIE C HOBOI BEMNYMHONM
U3MEHEHHbIX NapaMeTpoB.

OYHKLMA 17: OTYET NPUBOPA ID
OTa (yHKUMS NO3BONSET ONpeaenuTs TUn npubopa.

3anpoc nonb3oBarens:

Anpec npubopa 08

OyHKUMS 07

LRC F1
CRLF

B creqytoLueit Tabnuue nokasaHbl pexumbl npuéopa
rocre 3anpoca noss3osarerns:

BUT 3HAYEHUE
0 HopmanbHas paboTa
1 basoBble HacTpoiiku
2 PaclumpeHHble HacTpomku
4 Monox pene 1 (0=off 1=on)
5 Monox pene 2 (0=off 1=on)

The measures transferred by the protocol are
expressed in the unit of measure listed in Table 2,
and they are all 4 6aitta long.

For power factor, cos¢, active and reactive
power readings, when the values are negative,
the 31t bit of the value is set to 1.

For cos¢ values, to indicate capacitive or
inductive, the 30t bit is set respectively to 1 or
0.

If the voltage or current value is 0, then power
factor and cos@ values are transmitted with the
29t bit set to 1.

FUNCTION 06: PRESET SINGLE REGISTER

This function allows to set the setup parameters.
Modified parameters are automatically saved in the
non-volatile EEPROM memory. If the value is not in
the correct range, the multimeter will answer with an
error message. In the same way, if the parameter
address is not recognised, the multimeter will send
an error response.

The address and the valid range for each parameter
are indicated in Table 3.

With function 06, some commands (like the energy
meters reset) can be possibly executed using the
addresses and the values reported in Table 4.

Master query:
Slave Address 08
Function 06
MSB register address 20
LSB register address 01
MSB Data 00
LSB Data 0A
LRC C7
CRLF

In the above message, the master wants to set
register 2 (CT ratio) to a value of 10 (i.e. 1.0).

Slave response:

The slave response is an echo to the query, that is
the slave sends back to the master the address and
the new value of the variable.

FUNCTION 07: READ EXCEPTION STATUS
This function allows to read the status of the
instrument.

Master query:
Slave Address 08
Function 07
LRC F1
CRLF

The following table gives the meaning of the status
6anta sent by the multimeter as answer:

BIT | MEANING
0 Normal operation
1 Basic setup enabled
2 Extended setup enabed
4 Relay 1 status (0=OFF, 1= ON)
5 Relay 2 status (0=OFF, 1= ON)
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®YHKLINA 16: YCTAHOBKA MYNIbTUPETUCTPA
O1a (hyHKUMS NO3BONSET UMEHSTb HECKOMBbKO
napameTpoB OAHWM COOOLEHNEM N yCTaHaBNMBaTb
BENUYNHY [NMHHEE OAHOTO pernctpa. Agpeca n
npesens! ykasaHbl B Tabnuue 3.

B cnepytoLem npumepe nokasaHo M3MeHeHue
koacpch CT m VT BMeCTe, COOTBECTBEHHO Ha
BennumHbl 50.0 1 166.7.

3anpoc nonb3oBarens:

Anpec npubopa 08
OyHKLNA 10
MSB Azpec peructpa 20
LSB Agpec peructpa 01
MSB Homep peructpa 00
LSB Homep peructpa 02
MSB [laHHble 01
LSB [laHHble F4
MSB [aHHble 06
LSB [laHHble 83
LRC 47
CRLF
OtBeT npubopa:
Anpec npubopa 08
OyHKUNA 10
MSB Agpec peructpa 20
LSB Aapec peructpa 02
MSB Homep 6aiita 00
LSB Howmep 6aita 04
LRC C2
CRLF

®YHKLUKUA 17: OTYET NPUBOPA ID
OTa (hyHKLMS N03BONSET ONpeaenuTb TN npubopa.

3anpoc nonb3oBarens.

Anpec npubopa 08
OyHKLNSA 11
LRC Cé
CRLF
OtBet npubopa:
Anpec npubopa 08
OyHKLNSA 11
Howmep 6aitta 04
[aHHble 1 20
[aHHble 2 28
[aHHble 3 21
[aHHble 4 2B
LRC 4F
CRLF

Il DaHHble1 nokasbiBatoT TMN Npubopa, [aHHbie2 —
BEpCMS NporpaMMHOro obecneyeHns.
Il BaHHble 3 1 4 npoBepoYHas CyMMa .

®YHKLWA 16: PRESET MULTIPLE REGISTER
This function allows to modify multiple parameters,
with a single message, or to preset a value longer
than one register. The address and the valid range
for each parameter are stated in Table 3.

In the following example, the master requests to
modify the CT and VT ratios together, respectively
to value 50.0 and 166.7.

Master query:
Slave Address 08
Function 10
MSB register address 20
LSB register address 01
MSB register number 00
LSB register number 02
MSB Data 01
LSB Data Fa
MSB Data 06
LSB Data 83
LRC 47
CRLF
Slave response:
Slave Address 08
Function 10
MSB register address 20
LSB register address 02
MSB 6aiita number 00
LSB baitta number 04
LRC C2
CRLF

®YHKLMUA 17: REPORT SLAVE ID
This function allows to identify the instrument type.

Master query:
Slave Address 08
Function 11
LRC Cé
CRLF
Slave response:
Slave Address 08
Function 11
Baitta number 04
Data 1 20
Data 2 28
Data 3 21
Data 4 2B
LRC 4F
CRLF

Data1 represents the multimeter type while Data 2
the software revision.
Data 3 and 4 represent checksum.
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Hex FFFF = CRC

CRC xor BYTE = CRC

CRC right shift

CRC xor POLY = CRC

n=n+1

next BYTE

end message

End

Algoritmo di calcolo del CRC
CRC calculation algorithm

CALCOLO DEL CRC (CHECKSUM)
Mpumep nopcyeta:
Brok gaHHbix = 0207h

WHnymanusaums CRC M1 111
3arpy3 nepsoro 6aitta

VicnonH xor nepeoro 111 1111
Baitta 6noka

McnonH nepsoro cagur dx0111 1111

Carry=1,3arpys nonuHom 1010 0000
McnonH xor 1101 1111
nonuHoM

McnonH BToporo casur dx0110 1111

Carry=1,3arpy3 nonuHom 1010 0000
McnonH xor 1100 1111
nonuHoM

WcnonH tpetbero cagur - 0110 0111
WcnonH yetsepTtoro casur 0011 0011
Carry=1, 3arpy3 nonusom 1010 0000
McnonH xor 1001 0011
TMonuHom

Eseque nsatoro cggur dx 0100 1001
Eseque wectoro cagur dx 0010 0100
Carry=1, 3arpys nonuHom 1010 0000
McnonH xor nonuHoM 1000 0100
WenonH ceabmoro caur dx0100 0010
McnonH Bocbmoro cagur dx0010 0001

Carry=1, 3arpys nonuHom 1010 0000
3arpy3 BToporo baiita

6roka

cnonH xor 1000 0001

Broporo baitta 6roka

McnonH nepsoro cagur dx 0100 0000
Carry=1, 3arpys nonuHom 1010 0000
VcnonH xor 1110 0000
nonMHoMa

WcnonH BToporo cogur dx0111 0000

Carry=1, 3arpy3a nonmsom 1010 0000
/cnonH xor 1101 0000
nonuHoma

WcnonH tpetbero casur dx0110 1000

Carry=1, 3arpy3a nonmsom 1010 0000
/cnonH xor 1100 1000
nonuHoma

McnonH yetsepToro casur dx01100100
WcnonH natoro casur dx 0010 0100
Carry=1, 3arpys nonuHom 1010 0000
McnonH xor con il 1001 0010
nonuHoma

WenonH wectoro cagur dx 0100 1001
WcnonH cegbmoro cagur dx0010 0100

McnonH BocbMoro casur dx0001 0010
Risultato CRC 0001 0010
12h

111 11
0000 0010
1111 1101

1111 1110
0000 0001
M1 111

1M1 111
0000 0001
1111 1110

1M1 111
1M1 111
0000 0001
1111 1110

1M1 111
M1 111
0000 0001
1111 1110
0111 1M1
0011 1111
0000 0001

0000 0111

0011 1001

1001 1100
0000 0001
1001 1101

0100 1110
0000 0001
0100 1111

0010 0111
0000 0001
0010 0110

0001 0011
0000 1001
0000 0001
0000 1000

0000 0100
1000 0010
0100 0001
0100 0001
41h

Nota: baitT 41hnocbinaetcs nepsbiM (Lenoe Yucno

ecnu LSB), 3atem 12h.

MOACYET LRC (CHECKSUM)
[Mpumep noacyera:

Anpec 01
DyHKUMA 04

Havano agpeca hi. 00

Hauvano agpecalo. 00
Homep peructpa 08
Cymma
1° pobaBneHune

+1
2° nobasneHne

PesynbTtat LRC

00000010
00000100
00000000
00000000
00001000
00001100
11110011
00000001
11110100

F4

o

-o

-

-0

o

CRC CALCULATION (CHECKSUM)
Example of CRC calculation:
Frame = 0207h

CRC initialization 1111 111
Load the first baiiTa
Execute xor with the first 1111 1111
Baitta of the frame

Execute 1stright cogur 0111 1111
Carry=1,load polynomial 1010 0000
Execute xor with the 1101 1111
polynomial

Execute 2" right caur 0110 1111
Carry=1,load polynomial 1010 0000
Execute xor with the 1100 1111
polynomial

Execute 3right cagar 0110 0111
Execute 4t right cgsur -~ 0011 0011
Carry=1,load polynomial 1010 0000
Execute xor with the 1001 0011
polynomial

Execute 5t right cgsur -~ 0100 1001
Execute 6% right cgsur 0010 0100
Carry=1,load polynomial 1010 0000
Execute xor with the 1000 0100
polynomial

Execute 7thright caur 0100 0010
Execute 8t right casar 0010 0001
Carry=1,load polynomial 1010 0000

Load the second 6Gaiita

of the frame

Execute xor with the 1000 0001

Second 6aitta of the frame

Execute 1st right casur 0100 0000

Carry=1,load polynomial 1010 0000

Execute xor with the 1110 0000

polynomial

Execute 27 right cagur 0111 0000

Carry=1,load polynomial 1010 0000

Execute xor with the 1101 0000

polynomial

Execute 39 right cagar 0110 1000

Carry=1,load polynomial 1010 0000

Execute xor with the 1100 1000

polynomial

Execute 4t right cosur -~ 0110 0100

Execute 5t right caur -~ 0010 0100

Carry=1,load polynomial 1010 0000

Execute xor with the 1001 0010

polynomial

Execute 6% right casur 0100 1001

Execute 7t right caur -~ 0010 0100

Execute 8t right cgsur 0001 0010

CRC Result 0001 0010
12h

"1 11
0000 0010
1111 1101

1111 1110
0000 0001
111 111

M1 1M1
0000 0001
1111 1110

M1 1M1
1111 111
0000 0001
1111 1110

1111 111
111 1M1
0000 0001
1111 1110

0111 111
0011 1111
0000 0001

0000 0111

0011 1001

1001 1100
0000 0001
1001 1101

0100 1110
0000 0001
0100 1111

0010 0111
0000 0001
0010 0110

0001 0011
0000 1001
0000 0001
0000 1000

0000 0100
1000 0010
0100 0001
0100 0001
41h

Note: The 6aitta 41h is sent first(even if it is the

LSB), then12h is sent.
LRC CALCULATION (CHECKSUM)

Example of LRC calculation:

Address 01
Function 04
Start address hi. 00
Start address lo. 00
Number of registers 08

Sum

1° complement

+1

2° complement

Result LRC

00000010
00000100
00000000
00000000
00001000
00001100
11110011
00000001
11110100

F4
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TABJIULA 2:
W3MEPEHWA NEPEOABAEMBIE MO NMPOTOKONY

ALPEC

WORDS

W3MEPEHUE

TABLE 2:

MEASURE

MEASURES SUPPLIED BY SERIAL COMMUNICATION PROTOCOL

BENUYNHA

®OPMAT

. ADDRESS UNIT FORMAT
1 02h 2 ®asHoe HanpskeHnelL 1 L1 Phase voltage Vv Unsigned long
2 04h 2 ®asHoe HanpsikeHnel2 L2 Phase voltage Vv Unsigned long
3 06h 2 ®asHoe HanpskeHnel.3 L3 Phase voltage v Unsigned long
4 08h 2 ®dasHoe HanpsxeHueequivalente Total phase voltage Vv Unsigned long
5 0ah 2 MexdasHoe HanpskeHnel.1-L2 L1-L2 phase-to-phase voltage v Unsigned long
6 Och 2 MexdasHoe HanpsikeHunel2-L3 L2-L3 phase-to-phase voltage Vv Unsigned long
7 Oeh 2 MexdasHoe HanpsikeHnel3-L1 L3-L1 phase-to-phase voltage \ Unsigned long
8 10h 2 Ten3ksMBaneHTHOe NHelHoe HanpsikeHne | Equivalent line voltage Vv Unsigned long
9 12h 2 ®asHoro Toka L1 L1 Phase current A/100 Unsigned long
10 14h 2 ®asHoro Toka L2 L2 Phase current A/100 Unsigned long
11 16h 2 ®asHoro Toka L3 L3 Phase current A/100 Unsigned long
12 18h 2 OKBMBAmNEHTHbI TOK® Equivalent current @ A/100 Unsigned long
13 1Ah 2 O6Lass akTUBHasH MOLHOCTb Total active power W Unsigned long
14 1Ch 2 ObLuasis peakTUBHAs MOLLHOCTb Total reactive power Var Unsigned long
15 1Eh 2 O6Lwass BMANMAsA MOLLHOCTb Total apparent power VA Unsigned long
16 20h 2 061wLMit ko3 MoLHOCTY @ Total power factor @ Unsigned long
17 22h 2 AKTVBHas MOLLHOCTb BXOA Active energy (import) Wh * 100 Unsigned long
18 24h 2 AKTVBHas MOLLHOCTb BbIXOA Active energy (export) Wh * 100 Unsigned long
19 26h 2 PeakTvBHas MOLLHOCTb BXOA Reactive energy (import) Varh * 100 Unsigned long
20 28h 2 PeakTuBHas MOLLHOCTb BbIXO4 Reactive energy (export) Varh * 100 Unsigned long
21 2Ah 2 ®a3Has akTMBHas MOLLHOCTbL1 L1 Phase active power W Unsigned long
22 2Ch 2 ®dasHas akTMBHas MOLLHOCTLL2 L2 Phase active power W Unsigned long
23 2Eh 2 ®basHas akTUBHas MOLLHOCTLL3 L3 Phase active power W Unsigned long
24 30h 2 ®asHas peakTueHas MOLHOCTbL1 L1 Phase reactive power Var Unsigned long
25 32h 2 ®dasHas peakTBHast MOLWHOCTbL2 L2 Phase reactive power Var Unsigned long
26 34h 2 ®asHas peakTuBHash MOWHOCTLL3 L3 Phase reactive power Var Unsigned long
27 36h 2 ®a3Has BuarMas MoLHoOCTbL 1 L1 apparent power VA Unsigned long
28 38h 2 ®asHas BuaMmas MOLWHOCTbL2 L2 apparent power VA Unsigned long
29 3Ah 2 ®dasHas BuaMMas MOLHOCTLL3 L3 apparent power VA Unsigned long
30 3Ch 2 Koadhd mowHocTuL 1 L1 Power factor Unsigned long
31 3Eh 2 Koadhch mowHocTul2 L2 Power factor Unsigned long
32 40h 2 Koagpd mowHocTulL3 L3 Power factor Unsigned long
33 42h 2 Cos¢ L1 Cos¢ L1 Unsigned long
34 44h 2 Cosg L2 Cosp L2 Unsigned long
35 46h 2 Coso L3 Cosp L3 Unsigned long
36 48h 2 Yacrota Frequency Hz /10 Unsigned long
37 4Ah 2 CpepnHee ®a3Hoe HanpskeHnel 1 CpegHee L1 Phase voltage \ Unsigned long
38 4Ch 2 CpegnHee ®a3Hoe HanpsikeHunel2 CpeaHee L2 Phase voltage Vv Unsigned long
39 4Eh 2 CpepnHee ®asHoe HanpsikeHnel3 CpegHee L3 Phase voltage Vv Unsigned long
40 50h 2 CpegnHee ®a3Hoe HanpsixkeHueequivalente CpegHee Total phase voltage Vv Unsigned long
41 52h 2 CpepnHuit MexdasHbin Tok L1-L2 CpegHee L1-L2 phase-to-phase voltage \ Unsigned long
42 54h 2 CpegnHuit MexdasHbln Tok L2-L3 CpegnHee L2-L3 phase-to-phase voltage Vv Unsigned long
43 56h 2 CpepHuii MexdasHbii Tok L3-L1 Cpepnee L3-L1 phase-to-phase voltage \Y Unsigned long
44 58h 2 CpegHee 3B1BaN NMHENHOE HaNpsKeHWe CpegHee Equivalent line voltage Vv Unsigned long
45 5Ah 2 CpepHuii chasHbIi TokL1 CpeptHee L1 Phase current A/100 Unsigned long
46 5Ch 2 CpegnHuit chasHbin TokL2 CpegHee L2 Phase current A/100 Unsigned long
47 5Eh 2 CpepnHuit thasHbin TokL3 CpegHee L3 Phase current A/100 Unsigned long
48 60h 2 CpepnHuit akBuBan Tok @ CpeaHee Equivalent current @ A/100 Unsigned long
49 62h 2 CpepnHee 06LLass akTUBHAsS MOLLHOCTb CpegHee Total active power W Unsigned long
50 64h 2 CpegaHee O6LLass peakTUBHast MOLLHOCTb CpegHee Total reactive power Var Unsigned long
51 66h 2 CpegHee O6LLass BUaMMas MOLHOCTb CpegHee Total apparent power VA Unsigned long
52 68h 2 CpeaHuii ko3gd. MoLLHOCTH @ Cpennee Total power factor @ Unsigned long

© 3T/ M3MepeHUst He BUAHbI Ha akpaHe npuopa

MpogonxeHune

@ These measures are not viewed on the multimeter displays.

Continued
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AQIPEC

ADDRESS

WORDS

W3MEPEHUA

MEASURE

BEJINY

UNIT

®OPMAT
FORMAT

6Ah 2 CpepHsis akTUBHast MOLHOCTb L1 CpegHee L1 Phase active power W Unsigned long
54 6Ch 2 CpepHsis akT1BHas MOLHOCTb L2 CpegHee L2 Phase active power w Unsigned long
55 6Eh 2 CpepHss akTuBHas MOLHOCTb L3 CpegHee L3 Phase active power W Unsigned long
56 70h 2 CpepHsis peakTuBHasi MOLWHOCTb L1 CpegnHee L1 Phase reactive power Var Unsigned long
57 72h 2 CpepnHss peakTuBHas MOLIHOCTb L2 CpegHee L2 Phase reactive power Var Unsigned long
58 74h 2 CpepHsis peakTBHas MOLHOCTb L3 CpegHee L3 Phase reactive power Var Unsigned long
59 76h 2 CpeaHss BuaMMas MOLHOCTbL1 Cpennee L1 apparent power VA Unsigned long
60 78h 2 CpegnHsis BUGUMas MOLLHOCTbL2 CpegHee L2 apparent power VA Unsigned long
61 7Ah 2 CpepHsis BUANMas MOLHOCTbL3 CpegHee L3 apparent power VA Unsigned long
62 7Ch 2 CpegHuit koadd. mowHocTULA CpeaHee L1 Power factor Unsigned long
63 TEh 2 CpepnHuit koadd. mowHocTuL2 CpegnHee L2 Power factor Unsigned long
64 80h 2 CpegnHuit ko3dd. mowHocTUL3 CpegHee L3 Power factor Unsigned long
65 82h 2 CpepHsis yacTota CpegHee Frequency Hz /10 Unsigned long
66 84h 2 Bbicokoe thasHoe HanpsikeHuel 1 High L1 Phase voltage Vv Unsigned long
67 86h 2 Bbicokoe thasHoe HanpsikeHnel2 High L2 Phase voltage v Unsigned long
68 88h 2 Bbicokoe thasHoe HanpshkeHneld High L3 Phase voltage Vv Unsigned long
69 8Ah 2 Bbicokuin chasHbiit TokL1 High L1 Phase current A/100 Unsigned long
70 8Ch 2 Bbicokuit thasHbii TokL2 High L2 Phase current A/100 Unsigned long
I 8Eh 2 Bbicokuit chasHblit TokL3 High L3 Phase current A/100 Unsigned long
72 90h 2 Bbicokas obLuasi akTMBHast MOLHOCTb BXOA High total active power (import) W Unsigned long
73 92h 2 Bbicokas obLuas akTuBHast MOWHOCTL Bbixog | High total active power (export) W Unsigned long
74 94h 2 Bricokas obLuasi peakTueHas MowHocTb Bxog | High total reactive power (import) Var Unsigned long
75 96h 2 Bbicokas obLuas peakTveH MoLHOCTb Bbixod | High total reactive power (export) Var Unsigned long
76 98h 2 Bbicokast obLuasi BuaMMas MOLLHOCTb High total apparent power VA Unsigned long
77 9Ah 2 Hu3koe dhasHoe HanpsikeHnel 1 Low L1 Phase voltage \ Unsigned long
78 9Ch 2 Huakoe chasHoe HanpskeHnel2 Low L2 Phase voltage Vv Unsigned long
79 9Eh 2 Hu3koe thasHoe HanpsikeHnel3 Low L3 Phase voltage \ Unsigned long
80 AOh 2 Huakuit hasHbIn TokL1 Low L1 current A/100 Unsigned long
81 A2h 2 Hu3kuit hasHbI TokL2 Low L2 current A/100 Unsigned long
82 Adh 2 Huakuit hasHbI TokL3 Low L3 current A/100 Unsigned long
83 A6h 2 Hw3kas obLuas akTMBHas MOLHOCTBBXOA Low total active power (import) W Unsigned long
84 A8h 2 Huakas obLLas akTMBHas MOLHOCTb BbIXOA Low total active power (export) W Unsigned long
85 AAh 2 Hw3kas obLuas peakTvBHas MowHOCTb BXog | Low total reactive power (import) Var Unsigned long
86 ACh 2 Huakas obLas peakTBHas MoLHOCTbBbIXOS | Low total reactive power (export) Var Unsigned long
87 AEh 2 Hu3kas obLas BuANMas MOLLHOCTb Low total apparent power VA Unsigned long
88 BOh 2 Bbicokuit chasHbiin TOKL1 Max current L1 A/100 Unsigned long
89 B2h 2 Bbicokmit thasHbin TokL2 Max current L2 A/100 Unsigned long
90 B4h 2 Bbicokuit thasHbii TokL3 Max current L3 A/100 Unsigned long
91 Bé6h 2 Makc 061Las akTMBHast MOLLHOCTb Max total active power W Unsigned long
92 B8h 2 2. rapMoHuka asHoro HanpskeHmaL1 2. harmonic on phase voltage L1 % Unsigned long
93 BAh 2 2. rapMoHuKa (hasHoro HanpshkeHusL2 2. harmonic on phase voltage L2 % Unsigned long
94 BCh 2 2. rapMoHmKa asHoro HanpsikeHnal3 2. harmonic on phase voltage L3 % Unsigned long
95 BEh 2 3. rapmoHuKa hasHoro HanpspkeHnsL 1 3. harmonic on phase voltage L1 % Unsigned long
96 COh 2 3. rapMoHuka asHoro HanpsixkeHnal2 3. harmonic on phase voltage L2 % Unsigned long
97 C2h 2 3. rapMmoHuKa (hasHoro HanpskeHnsL3 3. harmonic on phase voltage L3 % Unsigned long
98 Céh 2 4. rapmoHuKa (asHoro HanpskeHnsL1 4. harmonic on phase voltage L1 % Unsigned long
99 Cé6h 2 4. rapmoHuKa ha3HOro HanpskeHnsL2 4. harmonic on phase voltage L2 % Unsigned long
100 C8h 2 4. rapmoHuKa (ha3Horo HanpskeHnsL3 4. harmonic on phase voltage L3 % Unsigned long
101 CAh 2 5. rapmMoHuKa asHoro HanpskeHusL1 5. harmonic on phase voltage L1 % Unsigned long
102 CCh 2 5. rapmoHuka asHoro HanpsikeHnal2 5. harmonic on phase voltage L2 % Unsigned long
103 CEh 2 5. rapmoHuKa hasHoro HanpsxenusaL3 5. harmonic on phase voltage L3 % Unsigned long
104 DOh 2 6. rapmoHuka pasHoro HanpskeHmaL1 6. harmonic on phase voltage L1 % Unsigned long
105 D2h 2 6. rapmMoHuKa hasHoro HanpsxenusaL2 6. harmonic on phase voltage L2 % Unsigned long
106 D4h 2 6. rapmoHmka pasHoro HanpsikeHnal3 6. harmonic on phase voltage L3 % Unsigned long

TABJIMIIA 2 (npomoiKeHue)

TABLE 2 (continued)
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Nr. ALPEC WORDS ‘ W3MEPEHUE MEASURE ‘ BENWUY ®OPMAT

No.  ADDRESS UNIT FORMAT

107 D6h 2 7. rapMOHMKa (hasHoro HanpspkeHusL1 7. harmonic on phase voltage L1 % Unsigned long
108 D8h 2 7. rapMoHuKa (hasHoro HanpsikeHnsaL2 7. harmonic on phase voltage L2 % Unsigned long
109 DAh 2 7. rapMOHMKa (hasHoro HanpskeHnsL3 7. harmonic on phase voltage L3 % Unsigned long
110 DCh 2 8. rapmoHuKa hasHoro HanpspkeHnsL 1 8. harmonic on phase voltage L1 % Unsigned long
111 DEh 2 8. rapMoHuKa (hasHoro HanpskeHnsL2 8. harmonic on phase voltage L2 % Unsigned long
112 EOh 2 8. rapmoHuKa ¢hasHoro HanpskeHnsL3 8. harmonic on phase voltage L3 % Unsigned long
113 E2h 2 9. rapmoHuka asHoro HanpskeHmaL1 9. harmonic on phase voltage L1 % Unsigned long
114 Edh 2 9. rapmoHuKa (hasHoro HanpshkeHnsaL2 9. harmonic on phase voltage L2 % Unsigned long
115 E6h 2 9. rapmoHuka asHoro HanpsixkeHnal3 9. harmonic on phase voltage L3 % Unsigned long
116 E8h 2 10. rapmoHuka hasHoro HanpspkermsL1 10. harmonic on phase voltage L1 % Unsigned long
117 EAh 2 10. rapmoHmKa pasHoro HanpsikeHnal2 10. harmonic on phase voltage L2 % Unsigned long
118 ECh 2 10. rapmoHuKa (hasHoro HanpshkeHnsL3 10. harmonic on phase voltage L3 % Unsigned long
119 EEh 2 11. rapmoHuka asHoro Hanpshkenmal1 11. harmonic on phase voltage L1 % Unsigned long
120 FOh 2 11. rapMoHmKa hasHoro HanpsikeHnsaL2 11. harmonic on phase voltage L2 % Unsigned long
121 F2h 2 11. rapmoHmka pasHoro HanpsikeHnal3 11. harmonic on phase voltage L3 % Unsigned long
122 F4h 2 12. rapmoHuka hasHoro HanpshkermaL1 12. harmonic on phase voltage L1 % Unsigned long
123 F6h 2 12. rapmoHmka hasHoro HanpsikeHnsal2 12. harmonic on phase voltage L2 % Unsigned long
124 F8h 2 12. rapmoHuKa hasHoro HanpsikeHnsL3 12. harmonic on phase voltage L3 % Unsigned long
125 FAh 2 13. rapmoHuka asHoro Hanpshkenmal1 13. harmonic on phase voltage L1 % Unsigned long
126 FCh 2 13. rapmoHmka hasHoro HanpsikeHusaL2 13. harmonic on phase voltage L2 % Unsigned long
127 FEh 2 13. rapmoHmka pasHoro HanpsikeHnal3 13. harmonic on phase voltage L3 % Unsigned long
128 100h 2 14. rapmoHuKa hasHoro HanpshkeHmaL1 14. harmonic on phase voltage L1 % Unsigned long
129 102h 2 14. rapmoHmKa (pasHoro HanpsikeHnal2 14. harmonic on phase voltage L2 % Unsigned long
130 104h 2 14. rapmoHuka hasHoro HanpsikeHnsaL3 14. harmonic on phase voltage L3 % Unsigned long
131 106h 2 15. rapmoHuka asHoro Hanpshkenmal1 15. harmonic on phase voltage L1 % Unsigned long
132 108h 2 15. rapMoHuKa (hasHoro HanpshkeHnsL2 15. harmonic on phase voltage L2 % Unsigned long
133 10Ah 2 15. rapmoHmka asHoro HanpsikeHnal3 15. harmonic on phase voltage L3 % Unsigned long
134 10Ch 2 16. rapmoHuKa hasHoro HanpshkermaL1 16. harmonic on phase voltage L1 % Unsigned long
135 10Eh 2 16. rapMoHmKa pasHoro HanpsikeHnal2 16. harmonic on phase voltage L2 % Unsigned long
136 110h 2 16. rapMoHuMKa (hasHoro HanpsikeHnsL3 16. harmonic on phase voltage L3 % Unsigned long
137 112h 2 17. rapmoHuka pasHoro Hanpshkenmal1 17. harmonic on phase voltage L1 % Unsigned long
138 114h 2 17. rapMoHuKa hasHoro HanpsikeHusaL2 17. harmonic on phase voltage L2 % Unsigned long
139 116h 2 17. rapmoHmka pasHoro HanpsikeHnal3 17. harmonic on phase voltage L3 % Unsigned long
140 118h 2 18. rapmoHuka hasHoro HanpshkeHmsL1 18. harmonic on phase voltage L1 % Unsigned long
141 11Ah 2 18. rapmoHmka hasHoro HanpsikeHnal2 18. harmonic on phase voltage L2 % Unsigned long
142 11Ch 2 18. rapmoHuKa hasHoro HanpshkeHnsL3 18. harmonic on phase voltage L3 % Unsigned long
143 11Eh 2 19. rapmoHuka asHoro Hanpshkenmal1 19. harmonic on phase voltage L1 % Unsigned long
144 120h 2 19. rapmoHuKa hasHoro HanpsikeHusaL2 19. harmonic on phase voltage L2 % Unsigned long
145 122h 2 19. rapmoHmka asHoro HanpsikeHnal3 19. harmonic on phase voltage L3 % Unsigned long
146 124h 2 20. rapmoHwvKa chasHoro HanpskeHusL 1 20. harmonic on phase voltage L1 % Unsigned long
147 126h 2 20. rapmoHuKa thasHoro HanpseHusL2 20. harmonic on phase voltage L2 % Unsigned long
148 128h 2 20. rapmoHuKa a3Horo HanpskeHmsL3 20. harmonic on phase voltage L3 % Unsigned long
149 12Ah 2 21. rapmoHuKa chasHoro HanpskeHmnaL 1 21. harmonic on phase voltage L1 % Unsigned long
150 12Ch 2 21. rapmoHuKa thasHoro HanpseHusL2 21. harmonic on phase voltage L2 % Unsigned long
151 12Eh 2 21. rapmoHuKa thasHoro HanpsxeHusL3 21. harmonic on phase voltage L3 % Unsigned long
152 130h 2 22. rapmoHwvKa chasHoro HanpskeHusL 1 22. harmonic on phase voltage L1 % Unsigned long
153 132h 2 22. rapmoHuKa thasHoro HanpsxeruaL2 22. harmonic on phase voltage L2 % Unsigned long
154 134h 2 22. rapmoHuKa thasHoro HanpseHusL3 22. harmonic on phase voltage L3 % Unsigned long
155 136h 2 THD pasHoe Hanpshkennel1 THD phase voltage L1 % Unsigned long
156 138h 2 THD cbasHoe HanpsxeHnel2 THD phase voltage L2 % Unsigned long
157 13Ah 2 THD casHoe Hanpsxermnel3 THD phase voltage L3 % Unsigned long
158 13Ch 2 RHD dasHoe Hanpsxerrel 1 RHD phase voltage L1 % Unsigned long
159 13Eh 2 RHD chasHoe Hanpseruel2 RHD phase voltage L2 % Unsigned long
160 140h 2 RHD ¢hasHoe HanpsixeHnel.3 RHD phase voltage L3 % Unsigned long

Continua Continued
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TABLE 2 (continuation

MEASURE BEJINY
No.  ADDRESS UNIT

TABJIULUA (npogonxeHue
Nr. ALPEC WORDS | UIBMEPEHUE

®OPMAT
FORMAT

161 142h 2 2. rapmoHuka ¢pasHoro Toka L1 2. harmonic on phase current L1 % Unsigned long
162 144h 2 2. rapMoHuKa (hasHoro Toka L2 2. harmonic on phase current L2 % Unsigned long
163 146h 2 2. rapmoHuka ¢pasHoro Toka L3 2. harmonic on phase current L3 % Unsigned long
164 148h 2 3. rapmoHuka ¢pasHoro Toka L1 3. harmonic on phase current L1 % Unsigned long
165 14Ah 2 3. rapmoHuka pasHoro Toka L2 3. harmonic on phase current L2 % Unsigned long
166 14Ch 2 3. rapMmoHuKa hasHoro Toka L3 3. harmonic on phase current L3 % Unsigned long
167 14Eh 2 4. rapmoHuka dasHoro Toka L1 4. harmonic on phase current L1 % Unsigned long
168 150h 2 4. rapMoHuKa thasHoro Toka L2 4. harmonic on phase current L2 % Unsigned long
169 152h 2 4. rapmoHuka dasHoro Toka L3 4. harmonic on phase current L3 % Unsigned long
170 154h 2 5. rapmoHuka chasHoro Toka L1 5. harmonic on phase current L1 % Unsigned long
171 156h 2 5. rapmoHuka ¢pasHoro Toka L2 5. harmonic on phase current L2 % Unsigned long
172 158h 2 5. rapmoHuka dhasHoro Toka L3 5. harmonic on phase current L3 % Unsigned long
173 15Ah 2 6. rapmoHuka ¢hasHoro Toka L1 6. harmonic on phase current L1 % Unsigned long
174 15Ch 2 6. rapmoHuKa dhasHoro Toka L2 6. harmonic on phase current L2 % Unsigned long
175 15Eh 2 6. rapmonuka ¢pasHoro Toka L3 6. harmonic on phase current L3 % Unsigned long
176 160h 2 7. rapMmoHuKa hasHoro Toka L1 7. harmonic on phase current L1 % Unsigned long
177 162h 2 7. rapmoHuKa (pasHoro Toka L2 7. harmonic on phase current L2 % Unsigned long
178 164h 2 7. rapMmoHuKa hasHoro Toka L3 7. harmonic on phase current L3 % Unsigned long
179 166h 2 8. rapmoHuka ¢asHoro Toka L1 8. harmonic on phase current L1 % Unsigned long
180 168h 2 8. rapmoHuka hasHoro Toka L2 8. harmonic on phase current L2 % Unsigned long
181 16Ah 2 8. rapmoHuka ¢pasHoro Toka L3 8. harmonic on phase current L3 % Unsigned long
182 16Ch 2 9. rapmoHuKa hasHoro Toka L1 9. harmonic on phase current L1 % Unsigned long
183 16Eh 2 9. rapmoHuka ¢hasHoro Toka L2 9. harmonic on phase current L2 % Unsigned long
184 170h 2 9. rapmoHuKa hasHoro Toka L3 9. harmonic on phase current L3 % Unsigned long
185 172h 2 10. rapmoHuka ¢hasHoro Toka L1 10. harmonic on phase current L1 % Unsigned long
186 174h 2 10. rapmoHuKa thasHoro Toka L2 10. harmonic on phase current L2 % Unsigned long
187 176h 2 10. rapmonuka pasHoro Toka L3 10. harmonic on phase current L3 % Unsigned long
188 178h 2 11. rapmoHuka chasHoro Toka L1 11. harmonic on phase current L1 % Unsigned long
189 17Ah 2 11. rapmoHuKa ¢hasHoro Toka L2 11. harmonic on phase current L2 % Unsigned long
190 17Ch 2 11. rapmoHuka chasHoro Toka L3 11. harmonic on phase current L3 % Unsigned long
191 17Eh 2 12. rapmoHuka ¢hasHoro Toka L1 12. harmonic on phase current L1 % Unsigned long
192 180h 2 12. rapmoHuKa hasHoro Toka L2 12. harmonic on phase current L2 % Unsigned long
193 182h 2 12. rapmoHuka ¢hasHoro Toka L3 12. harmonic on phase current L3 % Unsigned long
194 184h 2 13. rapmoHuka chasHoro Toka L1 13. harmonic on phase current L1 % Unsigned long
195 186h 2 13. rapmonuka pasHoro Toka L2 13. harmonic on phase current L2 % Unsigned long
196 188h 2 13. rapmoHuka chasHoro Toka L3 13. harmonic on phase current L3 % Unsigned long
197 18Ah 2 14. rapmoHuka ¢hasHoro Toka L1 14. harmonic on phase current L1 % Unsigned long
198 18Ch 2 14. rapmoHuKa hasHoro Toka L2 14. harmonic on phase current L2 % Unsigned long
199 18Eh 2 14. rapmoHuka hasHoro Toka L3 14. harmonic on phase current L3 % Unsigned long
200 190h 2 15. rapmoHuka chasHoro Toka L1 15. harmonic on phase current L1 % Unsigned long
201 192h 2 15. rapmoHuka ¢hasHoro Toka L2 15. harmonic on phase current L2 % Unsigned long
202 194h 2 15. rapmoHuka dhasHoro Toka L3 15. harmonic on phase current L3 % Unsigned long
203 196h 2 16. rapmoHuka ¢hasHoro Toka L1 16. harmonic on phase current L1 % Unsigned long
204 198h 2 16. rapmoHuKa thasHoro Toka L2 16. harmonic on phase current L2 % Unsigned long
205 19Ah 2 16. rapmonmka ¢pasHoro Toka L3 16. harmonic on phase current L3 % Unsigned long
206 19Ch 2 17. rapmoHuka thasHoro Toka L1 17. harmonic on phase current L1 % Unsigned long
207 19Eh 2 17. rapmoHuKa ¢hasHoro Toka L2 17. harmonic on phase current L2 % Unsigned long
208 1A0h 2 17. rapmoHuka thasHoro Toka L3 17. harmonic on phase current L3 % Unsigned long
209 1A2h 2 18. rapmoHuka ¢hasHoro Toka L1 18. harmonic on phase current L1 % Unsigned long
210 1Adh 2 18. rapmoHuka thasHoro Toka L2 18. harmonic on phase current L2 % Unsigned long
211 1A6h 2 18. rapmoHuka thasHoro Toka L3 18. harmonic on phase current L3 % Unsigned long
212 1A8h 2 19. rapmoHuka casHoro Toka L1 19. harmonic on phase current L1 % Unsigned long
213 1AAh 2 19. rapmoHuKa ¢hasHoro Toka L2 19. harmonic on phase current L2 % Unsigned long
214 1ACh 2 19. rapmoHuka ¢hasHoro Toka L3 19. harmonic on phase current L3 % Unsigned long
Continua Continued
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TABIULUA2 (npoponxeHue) TABLE 2 (continuation)
Nr. ALPEC WORDS ‘ W3MEPEHUE MEASURE ‘ BENUY ®OPMAT
No.  ADDRESS UNIT FORMAT
215 1AEh 2 20. rapmoHuka asHoro Toka L1 20. harmonic on phase current L1 % Unsigned long
216 1B0h 2 20. rapmoHuka asHoro Toka L2 20. harmonic on phase current L2 % Unsigned long
217 1B2h 2 20. rapmoHuka a3Horo Toka L3 20. harmonic on phase current L3 % Unsigned long
218 1B4h 2 21. rapmoHuKka ¢ha3Horo Toka L1 21. harmonic on phase current L1 % Unsigned long
219 1B6h 2 21. rapmoHuKa thasHoro Toka L2 21. harmonic on phase current L2 % Unsigned long
220 1B8h 2 21. rapmoHuka asHoro Toka L3 21. harmonic on phase current L3 % Unsigned long
221 1BAh 2 22. rapmoHuKa thasHoro Toka L1 22. harmonic on phase current L1 % Unsigned long
222 1BCh 2 22. rapmoHuKka asHoro Toka L2 22. harmonic on phase current L2 % Unsigned long
223 1BEh 2 22. rapmoHwKa thasHoro Toka L3 22. harmonic on phase current L3 % Unsigned long
224 1C0h 2 Thd cbasHoro Toka L1 Thd phase current L1 % Unsigned long
225 1C2h 2 Thd dpasHoro Toka L2 Thd phase current L2 % Unsigned long
226 1C4h 2 Thd cbasHoro Toka L3 Thd phase current L3 % Unsigned long
227 1C6h 2 Rhd ¢pasHoro Toka L1 Rhd phase current L1 % Unsigned long
228 1C8h 2 Rhd chasHoro Toka L2 Rhd phase current L2 % Unsigned long
229 1CAh 2 Rhd cpasHoro Toka L3 Rhd phase current L3 % Unsigned long
230 1CCh 2 [Meperpy3aka koHaeHcaTopal1-L2 Capacitor overload L1-L2 % Unsigned long
23 1CEh 2 lMeperpyska koHgeHcatopal2-L3 Capacitor overload L2-L3 % Unsigned long
232 1D0h 2 Meperpy3aka koHaeHcaTopal 3-L1 Capacitor overload L3-L1 % Unsigned long
233 1D2h 2 Makc 06Luas BuaMMas MOLHOCTb Max total apparent power VA Unsigned long
234 1D4h 2 MoTpebnsiembiit TOKL 1 Current demand L1 A/100 Unsigned long
235 1D6h 2 MoTtpebnsiembiit TokL2 Current demand L2 A/100 Unsigned long
236 1D8h 2 MoTpebnsiemblit TOKL3 Current demand L3 A/100 Unsigned long
237 1DAh 2 O6Lwas noTpebn akTUBHas MOLLHOCTb Total active power demand W Unsigned long
238 1DCh 2 O6Lwas notpebn BUAMMAsA MOLLHOCTb Total apparent power demand VA Unsigned long
TABJIULA 3: TABLE 3:
NAPAMETPbI YCTAHOBKMU SETUP PARAMETERS
Nr.  AOPEC  WORDS ‘ W3MEPEHME MEASURE ‘ MN | MAX  DEC ‘ ®OPMATFORMA
No.  ADDRESS T
1 2002h 1 Koadheh TpaHchopmatopaCT External CT transformer ratio 1.0 2000.0 1 Unsigned integer
2 2004h 1 Koadpeh TpaHcdopmatopa VT External VT transformer ratio 1.0 1000.0 1 Unsigned integer
3 2006h 1 Makc Bpems uHTerpauuu max value integration time 1 60 0 Unsigned integer
4 2008h 1 CpenHee 3HaueHne CpegHee value 2 50 0 Unsigned integer
5 200Ah 1 CxeMma npucoeanHeHIs System connection 1 3 0 Unsigned integer
6 200Ch 1 Yacrota Frequency acquisition 0 2 0 Unsigned integer
7 200Eh 1 AnanusFourier Fourier analisys 0 1 0 Unsigned integer
8 2016h 1 MW3mepeHue Bbixopal Output 1 measure 1 179 0 Unsigned integer
9 2018h 1 ®yHKuMa BbIXOAA 1 Output 1 function 0 3 0 Unsigned integer
10 201Ah 1 Craryc Bbixopal Output 1 idle status 0 1 0 Unsigned integer
11 201Ch 2 YcTaHoska Hu3 Bbixoaal Output 1 Low set 0.1 40M 2 Unsigned long
12 201Eh 2 YcraHoska Beic Bbixoga 1 Output 1 High set 0.1 40M 2 Unsigned long
13 2020h 1 3awenka Bbixoga 1 Output 1 latch 0 1 0 Unsigned integer
14 2022h 1 3apepxka Hus Bbixoga 1 Output 1 Low delay 0 240 0 Unsigned integer
15 2024h 1 3apepxka Bbic Bbixoaa 1 Output 1 High delay 0 240 0 Unsigned integer
16 2026h 1 CueTunk aHeprum ans 1 Energy output 1 0 3 0 Unsigned integer
17 202Ah 1 1amepeHue BbIxoaa 2 Output 2 measure 1 179 0 Unsigned integer
18 202Ch 1 ®yHKUMA BbIXOAA 2 Output 2 function 0 3 0 Unsigned integer
19 202Eh 1 Crartyc Bbixoga2 Output 2 idle status 0 1 0 Unsigned integer
20 2030h 2 YcraHoska Hus Bbixog 2 Output 2 Low set 0.1 40M 2 Unsigned long
21 2032h 2 YcTaHoBka Bbic Bbixoga 2 Output 2 High set 0.1 40M 2 Unsigned long
22 2034h 1 3auerka Bbixoaa 2 Output 2 Latch 0 1 0 Unsigned integer
23 2036h 1 3apepxka Hus Bbixoga 2 Output 2 Low delay 0 240 0 Unsigned integer
24 2038h 1 3apepxka Bbic Bbixoaa 2 Output 2 High delay 0 240 0 Unsigned integer
25 203Ah 1 Us CyeTunk aHeprim ans 2 Energy output 2 0 3 0 Unsigned integer
26 203Eh 1 HomuH HanpsixeHue koHneHcaTopa | Rated capacitor voltage 5000 5M 2 Unsigned long
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27 2040h 1 HomuH yacToTa koHgeHcaTopa Rated capacitor frequency 45 65 0 Unsigned integer
28 2052h 1 CepuitHblit agpec Serial address 1 248 0 Unsigned integer
29 2054h 1 CkopocTb nepeaaum Baud rate 0 5 0 Unsigned integer
30 2056h 1 YeTHocTb Parity 0 2 0 Unsigned integer
TABJIULA 4: TABLE 4:
KOMAHAbI COMMANDS

Nr.

ALPEC

COMMAND

VALORE

FORMATO

No.  ADDRESS VALUE FORMAT
C6poc cyeTumKa aHeprum Clears energy meters 1
1 2400h 1 C6poc cyHkumm Bbic Clears HIGH function values 2 Unsigned integer
C6poc yHKumm Hus Clears LOW function values 3
C6poc cyHkumm Makc Clears MAX function values 4
C6poc Bbixogal Resets digital output 1 1 . )
2 2402h ! C6poc Bbixoaa 2 Resets digital output 2 2 Unsigned integer
3 2404h 1 C6poc mynbTUmeTpa Resets multimeter 1 Unsigned integer
4 2406h 1 CoxpaHeHue napameTpos B NamsTh Save parameters into Eeprom 1 Unsigned integer
5 2502h 1 OtkaT napameTpoB Default parameters 1 Unsigned integer

CXEMbI MPUCOEAMHEHUA - WIRING DIAGRAMS
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[ Npucoeanterue NK-DMK..uepe3 nopt RS485

| [ PC-DMK connection through RS485 interface

PC
= Max 1200m———————=
= A 1
..‘ — Cable
S51C4
. \/
0'0 00 o O [ ]
TR A B SG TR A B SG TR A B SG
RS485 - RS485 Interface converter
RELAY  AC-DC RELAY  AC-DC RS232/485
SSR SSR
DMK32/62 n°31 DMK32/62 n°1 PX1

PC
o Max 1200m———— =—Max 1200m———
(( ((
{ ’ l J%\ ;C Coble
t 51C4
Repeat this wiring diagram
up to 255 devices PO
OO O O O O ’—‘
__ Interface RS485 __ Interfoce  |___ _ _ _ Rs485 Interface converter
S o || S g || Reeserees
PX1 DMK32/62 PX1 DMK32/62 PX1
Set as repeater Device addresses n° 31-60 Set as repeater Device addresses n° 1-30
YnaneHHoe ynpaBnenue - Remote control
Kop 3aka3za Onucanune Bec kg
Order code Description Wt [kg]
4PX1 (1) | Konseptep RS232/RS-485 ranbBaHnyecku pa3sssanHblit nutanue 220...240Vac. 0,600
RS-232/RS-485 opto-isolated converter drive 220...240VAC supply
51C4 KaGenb IMK- <> Konseptep RS232/RS-485 anuva 1,80 MeTpos. 0,147
PC- «» RS-232/RS-485 converter drive connection cable, 1.8 meters long

(1) | OnTousonupoBakHbIit koHBepTep RS232/RS-485, ckopocTs 38.400, aBTOMATUYeCKas Ui pydHast nepefaya, nuTame 220...240Vac +10% (no 3akasy
110...120Vac).

RS-232/RS-485 opto-isolated converter drive, 38,400 Baud-rate max, automatic or manual TRANSMIT line supervision, 220...240VAC #10% supply (possible
110...120VAC on request).
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