REGISTER TABLES

NOTE. Highest number of registers (or bytes) which can be read with a single command:
¢ in RTU mode: 127 registers
¢ in TCP mode: 256 bytes

NOTE. Highest number of registers which can be programmed with a single command:
¢ in RTU mode: 29 registers
¢ in TCP mode: 1 register

NOTE. The register values are in hex format ($).

NOTE. The following registers describe all parameters for any instrument configuration. Refer
totheinstrumentmodel before sending reading/writingcommands: some register parameters
may not be available.

TABLE HEADER MEANING

Parameter Measuring parameter to be read

Register description Description of the register to be read / written

F. code (Hex) Function code in hex format. It identifies the command type (reading / writing)

Sign If this column is checked, the read register value can have positive or negative sign.
The value conversion changes according to the instrument model.

SIGN BIT 2’S COMPLEMENT
Convert a signed register value as shown | The negative values are represented with
in the following instructions: 2's complement.
The Most Significant Bit (MSB) indica-
tes the sign as follows: O=positive (+),
1=negative (-].
NEGATIVE VALUE EXAMPLE:

MsB
$8020 = 1000000000100000 = -32
HEX BIN DEC
INTEGER Details for INTEGER type registers
IEEE Details for IEEE standard type registers
Register (Hex) Register address in hex format

Data meaning Description of data received by a response of a reading command

Programmable data Description of data which can be sent for a writing command
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1 READING REGISTERS (FUNCTION CODE $03 / $04)

INTEGER IEEE
Parameter F[.I::ode Sig | Recister —
ex) ISt Words  M.U. | RO o MU
(Hex) (Hex)
REAL TIME VALUES
V1 e Phase 1-N voltage 03/04 0000 2 mV 1000 2 V
V2 « Phase 2-N voltage 03/04 | 0002 2 mv | 1002 2 v
V3 » Phase 3-N voltage 03/04 | 0006 2 mV | 1006 2 v
V12 e Line 12 voltage 03/04 | '(‘]"006 2 m \"% '1“‘006 2 Vv
V23 e Line 23 voltage 03/04 | '(‘]"008 2 m \% '1“‘008 2 V
V31 e Line 31 voltage 03/04 | i t‘]'[‘JOA 2 m \'% '1”‘00A 2 V
VY e System voltage 03/064 | ('j'OOC 2 m \% ;I“(‘]OC 2 %
Al e Phase 1 current 03/04 X | O00E 2  mA | 100E 2 A
A2 ¢ Phase 2 current 03/04 X | 0010 2 mA 1010 - R
A3 e Phase 3 current 03/ 04 X | '0"012 2 mA '1“‘012 2 A
AN e Neutral current* 03 /04 X | '(‘]"014 2 mA '1“‘014 2 A
AY * System current 03/04 X | 0016 T T 01 i :
P1 e Phase 1 active power 03/ 04 X | '(‘]"018 . . mW "i"018 2 W
P2 » Phase 2 active power 03/04 X | 001IC 4 mW | 101A 2 W
P3 e Phase 3 active power 03/ 04 x | '(‘]"020 L mW '1“010 2 W
P) e System active power 03/ 04 X | '(‘]"024 L mW 101 E 2 W
- S1 e Phase 1 apparent power 03 /04 X | 6‘028 . . mVA '1“‘020 2 VA
2] c2-prase2sppwren pover 03/04 X | oo 4 mvA | 1022 2 VA
m‘é S3 e Phase 3 apparent power 03/04 X 0030 4 mVA 1024 2 VA
| sL-crmemamearentpover 03/0¢ X | 003 4 mVA | 1026 2 VA
Z§ Q1 e Phase 1 reactive power 03/04 X | '(‘]"038 b mvar '1”‘028 2 var
Q2 » Phase 2 reactive power 03/ 04 X 003C 4 mvar 102A 2 var
Q3 ¢ Phase 3 reactive power 03 /04 X | 6‘040 B mvar '1“(‘32C 2 Qar
Q) e System reactive power 03 /04 X | '(‘]"044 . B mvar i'CZE 2 m}ar
PF1 e Phase 1 power factor 03/ 04 X | '(‘]"048 5 6"001 '1"030 .- i
PF2 ¢ Phase 2 power factor 03/ 04 X | 'f‘JHOAA 2 6;001 '1“‘032 2 -
PF3 e Phase 3 power factor 03/ 04 X | 6&)40 2 | 6,‘001 '1“‘034 2 =
PFy ¢ System power factor 03/04 X | 004E 2 0.001 | 1036 - :
DPF1 « Phase 1 DPF wron x| oso 2 ooor |t 2 _
DPF2 « Phase 2 DPF oaron X oose TS oo T esa ST _
DPF3 e Phase 3 DPF 03/ 04 . '(‘]"054 B '[‘]',‘0[]1 '1“030 - _
TANG1 « Phase 1 tangent @ 03/04 X | 0056 2 0001 | 103E 2 :
TAN®2 « Phase 2 tangent @ 03/04 X | 0058 2 0001 | 1040 2 :
TAN@3 ¢ Phase 3 tangent @ 03 /04 X | t‘]'(‘JSA 2 6;001 '1“‘042 2 =
TAN@Y e System tangent @ 03/04 X | i 005C 2 0,001 0w - :
THDV1  Phase 1-N voltage THD 03/04 | 00SE 2 m% | 1046 2 %
THDV2  Phase 2-N voltage THD 03/04 | 060 2 | m% | 1048 2 %
THDV3 e Phase 3-N voltage THD 03/04 | '[‘]"062 2 m% '1”‘04A 2 %
THDV12 e Line 12 voltage THD 03/04 | 6‘064 2 m% ;IHUAC 2 %
THDV23 e Line 23 voltage THD 03/04 | 6‘066 2 m% ibAE 2 %
THDV31 e Line 31 voltage THD 03/04 | '(‘]"068 . B m% "i"050 2 %
THDAT o Phase 1 current THD 03/04 | i 006A 2  m% | 1052 2 %
THDA2 e Phase 2 current THD 03/04 | i dbéC 2 m% '1“‘054 2 %
THDA3 e Phase 3 current THD 03/04 | i t‘J'ﬁéE 2 m% '1“‘056 2 %
THDAN e Neutral current THD* 03/04 | 6‘070 2 m% '1“‘058 2 %

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE

Parameter Fl'l_dee Sign | Register Register

ex) ISET Words  M.U. | oO°ST Words  M.U.

(Hex) (Hex)

REAL TIME VALUES
F e Frequency 03 /04 0072 2 mHz 105A 2 Hz
Phase sequence ($00=123-CCW, $01=321-CW, $02=not ~ 03/04 | 6"[)74 2 - ;I“(‘JSC 2 -
defined)
Installation hourcounter 03/06 | '(‘]"076 2 I 01 h i'O5E 2
Measurement hourcounter 03/06 | '(‘]"078 2 I 01 h '1‘”060 2 h
DEMAND VALUES (DMD)
A1, ¢ Phase 1 current DMD 03/ 04 010E 2 mA 110E 2
A2, * Phase 2 current DMD 03/04 | 0110 2  mA | 110 2
A3,,,, ® Phase 3 current DMD 03/04 | 01 12 2 mA {112 2
AN, * Neutral current DMD* 03/04 | 0114 2 mA | 1114 2
AY,,, * System current DMD 03/04 | 0116 2 mA | 1116 2
+P1,, » Phase 1 imported active power DMD 03/04 | 0118 4 mw | 1118 2
-P1,,, ® Phase 1 exported active power DMD 03/04 | ('j';HC o . fhW 11 1A 2
+P2,,,, ® Phase 2 imported active power DMD 03/06 | '[‘]H‘IZO 4 fﬁW '1”‘11(3 2
-P2,,,, ® Phase 2 exported active power DMD 03/04 | 01 24 4 fﬁW 11 1E 2
+P3,,, ® Phase 3 imported active power DMD 03/06 | 01 28 . . fﬁW '1“‘120 2
-P3,,,, ® Phase 3 exported active power DMD 03/04 | 6‘120 4 | fﬁW '1”‘122 2
+P) o ® System imported active power DMD 03/04 | 6‘130 . . fﬁW '1”‘124 2
-P) v © System exported active power DMD 03/ 04 0134 4 mW 1126 2 gg
P) ,upBAL © Balance of system active power DMD 03/04 X 0138 4 mwW 1128 2 m%
+S1,,,, ® Phase 1 imported apparent power DMD 03/064 | 6"13C . - &NA '1“‘12A 2 Q§
-S1,,0 ® Phase 1 exported apparent power DMD 03/04 0140 4 mVA 1120 2 g E
+S2,,,, ® Phase 2 imported apparent power DMD 03/ 04 0144 4 mVA 112E 2 =
-S2,,,0 ® Phase 2 exported apparent power DMD 03/04 | 6‘148 . . fﬁVA '1“‘130 2
+S3,,,, ® Phase 3 imported apparent power DMD 03/04 | 6"14C . B fﬁVA '1“‘132 2 VA
-S3,,p ® Phase 3 exported apparent power DMD 03/06 | 01 50 . - H’]VA '1“‘134 2 VA
+S) .o ® System imported apparent power DMD 03/06 | 01 54 . &NA '1”‘136 2 VA
-S) oup ® System exported apparent power DMD 03/04 | 01 58 . . fﬁVA '1“‘138 2 VA
Sy ,.oBAL e Balance of system apparent power DMD 03/ 04 X | 01 5C . . &NA 11 3A 2 VA
+Q1,,,, ® Phase 1 imported reactive power DMD 03/06 | 6"160 B f}ﬂvar '1‘“130 2 Qar
-Q1,,, ® Phase 1 exported reactive power DMD 03/06 | '(‘]"164 . B H%var i"13E 2 Qar
+Q2,,,, ® Phase 2 imported reactive power DMD 03/06 | '(‘]"168 i“ Hwar '1”‘140 2 Qar
-Q2,,,, ® Phase 2 exported reactive power DMD 03/04 | 6‘160 . B ;ﬁvar '1“‘142 2 Qar
+Q3,,,, ® Phase 3 imported reactive power DMD 03/04 | 01 70 . B ;ﬁvar 11 4b 2 Qar
-Q3,,,, ® Phase 3 exported reactive power DMD 03/06 | 01 74 : B }ruwar '1“‘146 2 Qar
+Q) ., ® System imported reactive power DMD 03/06 | O‘I 78 . B ;ﬁvar 11 48 2 Qar
-Q) o © System exported reactive power DMD 03/06 | 01 7C B %var '1“‘14A YR Qar
QF,, BAL * Balance of system reactive power DMD 03/04 X | 0180 4  rmvar | 114C 2 var
+PF1,,,, ® Phase 1 inductive power factor DMD 03/04 | '(‘JH184 2 6;001 i"ME 2 -
-PF1,,, ® Phase 1 capacitive power factor DMD 03/04 | '[‘]"186 . N 6,‘001 '1“‘150 2 -
+PF2,,,, ¢ Phase 2 inductive power factor DMD 03/06 | 6‘188 T [5;001 '1“‘152 2 -
-PF2,,,, ® Phase 2 capacitive power factor DMD 03/04 | i 01 8A 2 6;001 "i"154 2 -
+PF3_, « Phase 3 inductive power factor DMD 03/06 | o1& 2 0001 | 1156 2 ;
-PF3,,,, ® Phase 3 capacitive power factor DMD 03/04 | [']“‘18E N 6;001 '1“‘158 2 -
+PFY ..o ¢ System inductive power factor DMD 03/04 | '[‘]"190 . 6,‘001 11 5A 2 -
_PFZEM.D e System capacitive power factor DMD 03/04 | 6‘192 2 [5;001 '1‘“15C 2 -

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE
Parameter F[.I-tl'.ode Sign | Reaistor ——
ex] IS Words  M.U. | VoIS woms  M.U.
(Hex) (Hex)
MAXIMUM VALUES
V1, ® Phase 1-N voltage MAX 03/ 04 0200 2 mV 1200 2 v
V2,,,, * Phase 2-N voltage MAX 3/o4 | e G R R
V3,,,, * Phase 3-N voltage MAX /o4 | e R R R
V12, * Line 12 voltage MAX G — o " e R !
V23,,,, * Line 23 voltage MAX 3/os | e R R R
V31, * Line 31 voltage MAX 3/os | oo R -
VY, ® System voltage MAX 03/04 | 020C 2 my 1900 o ;
A1,  Phase 1 current MAX 03/04 | o I -
A2, * Phase 2 current MAX baon T 0210 - o o A
A3, ® Phase 3 current MAX 03/04 | 0212 2 mA 1915 - R
AN, * Neutral current MAX* o — o1 o o - :
A, ® System current MAX /o4 | ore I I . -
+P1,,,, ® Phase 1 imported active power MAX 03/04 | 6"218 . . fﬁW '1“‘218 2 W
-P1,, ® Phase 1 exported active power MAX 03/06 | | 6"21C . fﬁW '1“‘21A 2 W
+P2, . ® Phase 2 imported active power MAX 03/04 | 6‘220 N fﬁW '1“‘21C 2 W
-P2,,.« ® Phase 2 exported active power MAX 03/06 | '(‘]"224 . rfW 121 E 2 W
+P3,,,, ® Phase 3 imported active power MAX 03/04 | '[‘]"228 . . fﬁW '1“‘220 2 W
-P3,,,, ® Phase 3 exported active power MAX 03/04 | i [')"‘220 . . fﬁW '1“‘222 2 W
gg +P) . © System imported active power MAX 03/04 | '[‘]"230 . . fﬁW '1“‘224 2 W
m% -PY . ® System exported active power MAX 03/ 04 0234 L mW 1226 ) W
Qg +S1,,,, ® Phase 1 imported apparent power MAX 03/ 04 0238 4 mVA 1228 2 VA
g E -S1,,. ® Phase 1 exported apparent power MAX 03/06 | | 6‘230 L fﬁVA '1“‘22A 2 VA
= +S2,,., ® Phase 2 imported apparent power MAX 03/04 | '[‘]"240 . . fﬁVA '1‘“220 2 VA
-S2,,.« ® Phase 2 exported apparent power MAX 03/06 | 6‘244 . B fﬁVA i"ZZE 2 VA
+53,, ® Phase 3 imported apparent power MAX 03/06 | 0248 . B mVA 1230 2 VA
-S3,,, ® Phase 3 exported apparent power MAX 03/04 | i t‘]HZAC . &NA '1“‘232 2 VA
+S) . ® System imported apparent power MAX 03/04 | '(‘]"250 L &NA '1“‘234 > VA
-SY . ® System exported apparent power MAX 03/04 | '[‘]"254 . fﬁVA '1“‘236 2 VA
+Q1,,,, ® Phase 1 imported reactive power MAX 03/04 | 6‘258 B ;Tuwar '1“‘238 2 Qar
-Q1,,, ® Phase 1 exported reactive power MAX 03/04 | i 6"25C i“ f}ﬂvar '1“‘23A 2 ;,ar
+Q2,,,, ® Phase 2 imported reactive power MAX 03/04 | '(‘]"260 L %var '1‘“230 2 Qar
-Q2,,,, ® Phase 2 exported reactive power MAX 03/04 | '(‘]"264 B Hwar i"23E 2 ;,ar
+Q3,,,, * Phase 3 imported reactive power MAX 03/04 | '(‘]"268 L ;ﬁvar '1“‘240 2 Qar
-Q3,,,, ® Phase 3 exported reactive power MAX 03/04 | i 6"26C . B ;Tuwar '1“‘242 2 Qar
+Q) . ® System imported reactive power MAX 03/04 | 6‘270 B }ﬁvar '1“‘244 2 Qar
-Q),,.« ® System exported reactive power MAX 03/04 | '(‘]"274 i“ ;ﬁvar '1“‘246 2 Qar
+PF1,,,, ® Phase 1 inductive power factor MAX 03/06 | t]u278 2 6001 '1“‘248 2 -
-PF1,,, » Phase 1 capacitive power factor MAX 03/04 | | 0274 2 0001 | 124A 2 )
+PF2,, . Phase 2 inductive power factor MAX 03/04 | i 6‘270 2 6"001 '1‘“24C 2 =
-PF2,,,. ® Phase 2 capacitive power factor MAX 03/04 | 6‘27E - 6,‘001 i"24E 2 -
+PF3,,,, ® Phase 3 inductive power factor MAX 03/06 | 6"280 T [5;001 '1“‘250 > -
-PF3,,,, ® Phase 3 capacitive power factor MAX 03/04 | '(‘]"282 B '[‘]"001 "i"252 2 -
+PF},,. ® System inductive power factor MAX 03/06 | '(‘]"284 ) 6‘001 '1‘“254 - :
-PFY .. ® System capacitive power factor MAX 03/04 02862 ............ D 001 """""""" 1 256 ..... 0 -

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE
rarameter F[.I-tI:Ode Sign | Register Register
ex) I Words MU, | oIS wors  MLUL
(Hex) (Hex)
MAXIMUM VALUES
+TAN@1,,,, ® Phase 1 imported tangent @ MAX 03/ 04 0288 2 0,001 1258 2 -
-TAN@1,,,, * Phase 1 exported tangent @ MAX 03/04 | ['j"28A R [5;001 '1“‘25A 2 -
+TAN@2,,,, ® Phase 2 imported tangent @ MAX 03/04 | 6"28C 2 6;001 '1‘“250 2 -
-TAN@2,,, * Phase 2 exported tangent @ MAX 03/06 | | 028E P 0.001 155 - :
+TAN@3,, * Phase 3 imported tangent @ MAX 03/04 | '(‘]"290 B 6;001 '1“‘260 2 -
-TAN@3,, . * Phase 3 exported tangent @ MAX 03/04 | '(‘]"292 2 6.‘001 '1“‘262 2 -
+TAN@Y,,,. * System imported tangent @ MAX 03/064 | 0294 2 0001 | 1264 2 :
-TAN@},,., ® System exported tangent @ MAX 03/064 | 0296 2 6;001 1266 2 -
THDV1,,,, ® Phase 1-N voltage THD MAX 03/04 | 6‘298 2 r:n% '1“‘268 2 %
THDV2,,,, * Phase 2-N voltage THD MAX 03/04 | i 0294 2 m% | 126A 2 %
THDV3,,,,  Phase 3-N voltage THD MAX 03/04 | 6‘290 2 | r;n% '1”‘26C 2 %
THDV12,,,, ® Line 12 voltage THD MAX 03/04 | 629E . . Fn% "i"26E 2 %
THDV23,,,, © Line 23 voltage THD MAX 03/04 | ['ju2A0 B Fn% "i"270 2 %
THDV31,,,, * Line 31 voltage THD MAX 03/04 | 02a2 2 m% | 1272 2 %
THDAT1,,,, ® Phase 1 current THD MAX 03/04 | 02A4 2 "% s - .
THDA2,,,. ® Phase 2 current THD MAX 03/04 | 'f‘J"2A6 . Fn% '1“‘276 2 %
THDAS,,,, ® Phase 3 current THD MAX 03/04 | 6‘2A8 . fﬁ% '1“‘278 2 %
THDAN,,,, ® Neutral current THD MAX* 03/04 | 0 H2AA . . fﬁ% '1“‘27A 2
A1, ® Phase 1 current DMD MAX 03 / 04 02 2 mA |12 2 ne
A2, omax ® Phase 2 current DMD MAX 03/ 04 02AE 2 A 1978 5 m%
A3, v ® Phase 3 current DMD MAX 03/06 | | 0280 o T P 5 Q§
LS cUen ND S o w2 e | 2l
+P1 o ® Phase T imported active power DMD MAX 03/04 02B4 4 mwW 1284 2 o
-P1o,ous ® Phase 1 exported active power DMD MAX 03/04 | 0288 % I mwW | 1286 5
+P2,, .+ Phase 2 imported active power DMD MAX 03/06 | 02BC 4 mW | 1288 ’
~P2,,,0,, * Phase 2 exported active power DMD MAX 03/04 | 02c0 4 mw | 128a 2
+P3_ o © Phase 3 imported active power DMD MAX 03/04 | 6‘204 L fﬁw '1”‘280 2
-P3,,,oua ® Phase 3 exported active power DMD MAX 03/04 | 02c8 4 mW | 128E )
+P) Cuovax ® System imported active power DMD MAX 03 /04 02CC 4 I fﬁw '1”‘290 2
-PY ovovax ® System exported active power DMD MAX 03/04 | 0 H2D0 . fﬁw '1”‘292 2
#5100 * Phase 1 imported apparent power DMDMAX  03/04 | 1 0204 4 mVA | 129% 2
-S1vomax © Phase 1 exported apparent power DMD MAX 03/04 | 0 H2D8 i mVA '1”‘296 2 VA
+52, oua ® Phase 2 imported apparent power DMD MAX 03/06 | OZDC . . fﬁVA '1“‘298 2 VA
-S2, 0w ® Phase 2 exported apparent power DMD MAX 03/04 | f)HZE[] I fﬁVA '1“‘29A 2 VA
+S3,, ouax ® Phase 3 imported apparent power DMD MAX 03/04 | 6"2E4 N fﬁVA '1‘“290 2 VA
S8, * Phase 3 exported apparent power DMDMAX ~~ 03/04 | 02888 4 mVA | 129E 2 VA
45T, 0 * SyStem imported apparent power DMDMAX ~ 03/04 | 1 026C 4  mVA | 1240 2 VA
Sk YRS SO E{g e Emd e ar 0,410 i 03/04 | 02F0 4  mVA | 1242 2 VA
+Q1,,.,. * Phase 1 imported reactive power DMD MAX ~ 03/04 | t‘]"ZFA L ;ﬁvar '1‘“2A4 2 Qar
-Q1,,ouax ® Phase 1 exported reactive power DMD MAX 03/04 | 6‘2F8 i ;Tuwar '1‘“2A6 2 Qar
+02,,,,,,, * Phase 2 imported reactive power DMD MAX ~ 03/04 | 1 02FC 4  mvar | 1248 2 var
-2, 0 * Phase 2 exported reactive power DMDMAX  03/04 | 0300 4 mvar | 12AA 2 var
+03,,,,,,, ¢ Phase 3 imported reactive power DMD MAX ~ 03/04 | 0304 4  mvar | 12AC 2 var
-P3,, 0 * Phase 3 exported reactive power DMD MAX  03/04 | 0308 ip mvar | 12AE 2 var
+Q) ) omax © System imported reactive power DMD MAX 03/04 | i (51‘30C L ;ﬁvar '1“‘280 2 Qar
iZEM.D.MAX » System exported reactive power DMD MAX 03/04 | 6;’310 B }ruwar '1‘“282 2 Qar

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER IEEE
Parameter F[.I-tl'.ode Sig | Redister ——
ex) ISt Words  M.U. | NOSET wors MU
(Hex) (Hex)
MINIMUM VALUES
PY.. © System active power MIN 03 /04 0314 4 mw 12B4 2 W
S) i ® System apparent power MIN 03/06 | 6318 L hﬁVA 12B6 2 VA
QY * System reactive power MIN 03/04 | 031C B mvar 12B8 - e
ENERGY COUNTERS
+kWh1 e Phase 1 imported active energy 03/ 04 0400 4 0.1Wh 1400 2 Wh
-kWh1 e Phase 1 exported active energy 03/06 | 6404 L [‘j‘,1Wh 1402 2 Wh
+kWh2 e Phase 2 imported active energy 03/06 | 6408 B [‘j‘,1Wh 1404 2 Wh
-kWh2 e Phase 2 exported active energy 03/06 | 640C B U TWh 1406 2 Wh
+kWh3 e Phase 3 imported active energy 03/04 | 0410 4  01Wh | 1408 2 Wh
-kWh3 e Phase 3 exported active energy 03/06 | 6414 L 0 1Wh 140A 2 Wh
+kWhY e System imported active energy 03/06 | 6418 L O TWh 140C 2 Wh
-kWhY e System exported active energy 03/04 | (541C B 6,1Wh 140E 2 Wh
kWhYBAL e Balance of system active energy (imp-exp) 03/06 | 6420 L 6,1Wh 1410 2 Wh
+kVAh1-C o Phase 1 imported capacitive apparent energy 03/04 | 6424 B .[‘].‘1VAh 1412 2 VAh
_KVAh1-C  Phase 1 exported capacitive apparent energy 03/04 | 6428 . B .f‘JN1VAh 1414 2 VAh
+KVAR1-L « Phase 1imported inductive apparent energy  03/04 | 04C 4 01VAh | 1416 2 VA
_KVAh1-L » Phase 1 exported inductive apparent energy ~ 03/04 | 6430 L 6;1VAh 1418 2 VAh
g *VAhT * Phase 1 imported apparent energy 03 / 04 043 4 OIVAN | 141A 2 VAh
o3 -kVAh1 e Phase 1 exported apparent energy 03 /04 0438 4 0,1VAh 141C 2 VAh
m% +kVAh2-C » Phase 2 imported capacitive apparent energy 03704 | | 643C B b.‘1VAh 141E 2 VAh
S| <VAn2.C - Phase 2 oxported copacitve spperentenergy 03/06 | 00 4 oA | 1420 2 VAN
P3| | KVANZIL » Phose 2 imported inductive opporentenergy  03/04 | 0446 4  OTVAh | 1422 2 VA
-kVAh2-L e Phase 2 exported inductive apparent energy ~ 03/ 04 0448 4 0,17VAh 1424 2 VAh
+kVAh2 » Phase 2 imported apparent energy 03/04 | 044C 4  0IVAh | 1426 2 VAh
-kVAh2 e Phase 2 exported apparent energy 03/06 | 6450 B .[‘JN1VAh 1428 2 VAh
+kVAh3-C o Phase 3 imported capacitive apparent energy 03/04 | 6454 . B .f‘JN1VAh 142A 2 VAh
_KVAh3-C » Phase 3 exported capacitive apparent energy  03/04 | 6458 L .f‘JN1VAh 142C 2 VAh
+KVAR3-L  Phase 3 imported inductive apparent energy  03/04 | 045C 4  O1VAh | 14E 2 VA
_KVAh3-L  Phase 3 exported inductive apparent energy  03/04 | 6460 L 6;1VAh 1430 2 VAh
+kVAh3 e Phase 3 imported apparent energy 03/04 | 6464 B 6;1VAh 1432 2 VAh
-kVAh3 e Phase 3 exported apparent energy 03/04 | 6468 B 6‘1VAh 1434 2 VAh
+kVAR-C  System imported capacitive apparent energy  03/04 | 646C B .f‘JN1VAh 1436 2 VAh
_KVAhY-C » System exported capacitive apparent energy  03/04 | EJA70 L .f‘JN1VAh 1438 2 VAh
+KVARY-L « System imported inductive apparent energy ~ 03/04 | 0474 4  0,VAh | 143A 2 VAh
-kVAh}-L e System exported inductive apparent energy 03/04 | 6478 B .[‘].;WAh 143C 2 VAh
+kVARY » System imported apparent energy 03/04 | 047C 4  0VAh | 143E 2 VAh
“KVAhY « System exported apparent energy 03/064 | 0480 4  O1IVAh | 1440 2 VAR
KVARTBAL-C « Balance of system capacitive apparenten. (mp-exp)  03/04 | 0484 4  O1IVAh | 1442 2 VAR
KVARYBAL-L » Balance of system inductive apparenten. limp-exp)  03/04 | 0488 B .[‘].;WAh 1444 2 VAh
KVAYBAL » Balance of system apparentenergy (BAL-C+BAL-L)  03/04 | 048C 4  01VAh | 1446 2 VAh
+kvarh1-C » Phase 1 imported capacitive reactive energy  03/04 | 6490 4 01 varh | 1448 2 v arh
~kvarh1-C » Phase 1 exported capacitive reactive energy  03/04 | 6494 4 01 varh | 144A 2 | v arh
+kvarh1-L » Phase 1imported inductive reactive energy ~ 03/04 | 6498 4 01 varh | 144C 2 v arh
_kvarh1-L » Phase 1 exported inductive reactive energy ~ 03/04 | | 6490 4 01 varh | 144E 2 v arh

[ Available only for instrument with separated Inductive and Capacitive apparent counters.
H Available only for instrument with Total apparent counters (ind+cap).
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INTEGER IEEE

rarameter F[.I-tI:Ode Sign | Register Register

ex) ISt Words  M.U. | NOSET wors MU

(Hex) (Hex)

ENERGY COUNTERS
+kvarh2-C e Phase 2 imported capacitive reactive energy 03 / 04 04A0 4 0,1varh 1450 2 varh
_kvarh2-C « Phase 2 exported capacitive reactive energy  03/04 | | ['j"l;AA 4 “‘.6'.”1‘varh '1‘“452 2 [ v érh
+kvarh2-L « Phase 2 imported inductive reactive energy  03/04 | t‘]"AAS 4 ““6."1‘varh "i"454 2 [ v érh
-kvarh2-L e Phase 2 exported inductive reactive energy 03/04 | | D ZAC 4 ““‘[5',"1‘varh '1‘”456 2 | v érh
+kvarh3-C « Phase 3 imported capacitive reactive energy 03/04 | | dZBO 4 ““6',“1‘varh 1458 2 v érh
_kvarh3-C » Phase 3 exported capacitive reactive energy  03/04 | OABA ............. 4 .......... 01varh 145A ''''' 2 v érh
+kvarh3-L » Phase 3 imported inductive reactive energy ~ 03/04 | 0488 ............. 4 .......... 01varh 145C ''''' 2 v érh
-kvarh3-L e Phase 3 exported inductive reactive energy 03/06 | OABC 4 “‘.6'.”1‘varh 145E 2 v érh
+kvarhy-C » System imported capacitive reactive energy ~ 03/04 | | t‘]HACO 4 ““6,“1‘varh 1460 2 | v érh
~kvarh}-C » System exported capacitive reactive energy ~ 03/04 | 04C4 4 Oivarh | 1462 2 varh
+kvarh)-L e System imported inductive reactive energy 03/06 | | 6‘408 4 “‘6'.“1‘varh '1“‘464 2 v érh
-kvarh} -L e System exported inductive reactive energy 03/ 04 OACC 4 “‘.6.“1‘varh '1‘“466 2 v érh
kvarh§BAL-C  Balance of system capacitive reactive en. imp-exp)  03/04 | | 0 ZDO 4 01 varh | 1468 2 v érh
kvarhJBAL-L  Balance of system inductive reactive en imp-expl ~ 03/04 | | 0 Q;DA 4 01va rh | 146A 2 v érh
kvarhyBAL » Balance of system reactive energy (BAL-C+ BAL-L) 03/04 | | 0 24D8 4 01 varh | 146C 2 v érh
VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15"
HaV1 e Phase 1-N voltage component 0 (DC) 03/ 04 0500 2 0,01% 1500 2 %
RS L SRR 03/04 | o022 o0 | 1502 2 % | gre
HaV1 e Phase 1-N voltage component 2" 03/ 04 0504 2 0.01% 1504 5 o g
HaV1 e Phase 1-N voltage component 3™ 03/04 | '(‘]"506 B 6'01% '1“‘506 2 % m%
HaV1 e Phase 1-N voltage component 4 03/ 04 0508 2 001% 1503 2 % g%
HaV1 e Phase 1-N voltage component 5" 03/04 | Q"‘SOA 2 (')"‘(]1% '1“‘50A 2 % z§
HaV1 e Phase 1-N voltage component 6" 03/ 04 050C 2 0.01% 1500 5 %
HaV1 e Phase 1-N voltage component 7" 03/04 | i ['j"50E - B 6.“01% i"SUE 2 %
HaV1 e Phase 1-N voltage component 8" 03/04 | 0510 B 0,01% 1510 2 %
HaV1 « Phase 1-N voltage component 9 03/04 | 0512 2 001% | 1512 2 %
HaV1 e Phase 1-N voltage component 10" 03/04 | '0"514 2 ‘('JWO1% '1“‘514 2 %
HaV1 e Phase 1-N voltage component 11t 03/04 | '[‘]"516 . B 6."01% '1“‘516 2 %
HaV1 e Phase 1-N voltage component 12 03/04 | 6518 2 ‘[')‘.NO‘I% '1‘“518 2 %
HaV1 e Phase 1-N voltage component 13t 03/04 | i 6"51A 2 6"01% '1“‘51A 2 %
HaV1 e Phase 1-N voltage component 14t 03/04 | 051C B 0,01% 151C 2 %
HaV1 e Phase 1-N voltage component 15™ 03/04 | i [')“"51E 2 ‘('Jm01% i"51E 2 %
HaV2 ¢ Phase 2-N voltage component 0 (DC) 03/04 | '(‘JH520 2 ‘f'Jm01% '1“‘520 2 %
HaV2 e Phase 2-N voltage component 1¢ 03/04 | 6‘522 . B ‘[')‘.“01% '1‘“522 2 %
HaV2 e Phase 2-N voltage component 2 03/04 | '(‘]"524 - B ‘[')‘.NO‘I% '1‘“524 2 %
HaV2 e Phase 2-N voltage component 3 03/04 | 0526 B 0,01% 1526 2 %
HaV2 » Phase 2-N voltage component 4™ 03/06 | 052 2  001% | 1528 2 %
HaV2 e Phase 2-N voltage component 5" 03/04 | i t‘J'SZA 2 ‘('Jm01% '1“‘52A 2 %
HaV2 e Phase 2-N voltage component 6" 03/04 | i 6"52C . B 6."01% '1“"520 2 %
HaV2 e Phase 2-N voltage component 7" 03/04 | i 6"52E 2 ‘[')‘."01% i"52E 2 %
HaV2 e Phase 2-N voltage component 8" 03/04 | '(‘]"530 2 6"01% "i"530 2 %
HaV2 » Phase 2-N voltage component 9 03/06 | 0532 2 001% | 1582 2 %
HaV2 e Phase 2-N voltage component 10t 03/04 | '(‘]"534 2 6"01% '1“‘534 2 %
HaV2 e Phase 2-N voltage component 11t 03/04 | '[‘]"536 2 ‘('Jm01% '1“‘536 2 %
HaV2 e Phase 2-N voltage component 12t 03/04 | 6‘538 . B ‘[')‘."01% '1“‘538 2 %

M Available only for ENH instrument version.
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INTEGER |IEEE
rarameter I:[.I-tl..Od& Sign | Register Register
ex) IS Words  M.U. | VoIS woms  M.U.
(Hex) (Hex)
VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15t
HaV2 e Phase 2-N voltage component 13" 03/ 04 053A 2 0,01% 153A 2 %
HaV2 e Phase 2-N voltage component 14 03/04 | 053C2 .......... 001%153C ..... 2 %
HaV2 e Phase 2-N voltage component 15 03/04 | 053E2 .......... 001%153E ..... 2 %
HaV3 e Phase 3-N voltage component 0 (DC) 03/04 05402 """"""" 001% """""" 1 540 """ > %
HaV3 e Phase 3-N voltage component 1¢ 03/04 | '(‘]"542 2 ‘('Jm01% 1542 2 %
HaV3 e Phase 3-N voltage component 2" 03/04 | '(‘JH544 2 ‘f'Jm01% 1544 2 %
HaV3 e Phase 3-N voltage component 3™ 03/04 | 6‘546 2 ‘[')‘."01% 1546 2 %
HaV3 e Phase 3-N voltage component 4t 03/04 | '[‘]"548 - B ‘[')‘.NO‘I% 1548 2 %
HaV3 » Phase 3-N voltage component 5 03/06 | 05(6A 2 001% | 154A 2 %
HaV3 e Phase 3-N voltage component 6 03/04 | 05 2 001% | 1548 2 %
HaV3 e Phase 3-N voltage component 7" 03/04 | i f‘J"‘SAE 2 ‘('Jm01% 154E 2 %
HaV3 e Phase 3-N voltage component 8" 03/04 | '[‘]"550 . B 6."01% 1550 2 %
HaV3 e Phase 3-N voltage component 9" 03/04 | 6552 2 ‘[')‘."01% 1552 2 %
HaV3 e Phase 3-N voltage component 10t 03/04 | '(‘]"554 2 6"01% 1554 2 %
HaV3 « Phase 3-N voltage component 11" 03/06 | 055 2 001% | 1556 2 %
HaV3 e Phase 3-N voltage component 12t 03/04 | '(‘]"558 2 ‘('Jm01% 1558 2 %
HaV3 e Phase 3-N voltage component 13® 03/04 | i 6"55A 2 ‘('Jm01% 155A 2 %
HaV3 e Phase 3-N voltage component 14 03/04 | i [')"‘550 . B ‘[')‘."01% 155C 2 %
g: HaV3 « Phase 3-N voltage component 15" 03/ 04 0S5 2 001% | 155E 2 %
[f  HaV12 e Line 12 voltage component 0 (DC) 03/ 04 0560 ) 001 , o,
=¥]  HaV12 « Line 12 voltage component 1 03/04 | 052 2  001% | 1562 2 %
g E HaV12 e Line 12 voltage component 2™ oaron '(‘JH564 . ‘0“‘01% o - R .
= HaV12 e Line 12 voltage component 3™ 03/06 | '(‘]"566 2 6"01% 1566 2 %
HaV12 e Line 12 voltage component 4™ 03/06 | 6568 2 ‘[')‘."01% 1568 2 %
HaV12 e Line 12 voltage component 5* 03/06 | 6"56A 2 6,"01% 156A 2 %
HaV12 « Line 12 voltage component 4" 03/04 | 056 2 001% | 15%C 2 %
HaV12 e Line 12 voltage component 7% 03/04 | i [']“"56E 2 6"01% 156E 2 %
HaV12 e Line 12 voltage component 8 03/04 | '[‘]"570 . B ‘('Jm01% 1570 2 %
HaV12 e Line 12 voltage component 9 03/06 | 6‘572 2 6."01% 1572 2 %
HaV12 e Line 12 voltage component 10* 03/04 | 6574 2 ‘[')‘.NO‘I% 1574 2 %
HaV12 e Line 12 voltage component 11t 03/06 | '(‘]"576 2 | 6"01% 1576 2 %
HaV12 e Line 12 voltage component 12t 03/06 | '(‘]"578 2 | | 661% 1578 2 %
HaV12 e Line 12 voltage component 13 03/04 | t‘J"‘S?A B ‘('Jm01% 157A 2 %
HaV12 e Line 12 voltage component 14" 03/06 | | 6"57C 2 t')"‘01% 157C 2 %
HaV12 e Line 12 voltage component 15" 03/04 | 6"57E 2 ‘[')‘."01% 157E 2 %
HaV23 e Line 23 voltage component 0 (DC] 03/04 | 0580 2 6.“01% 1580 2 %
HaV23 e Line 23 voltage component 1% 03/04 | 6582 2 ‘[')“‘01% 1582 o %
HaV23 « Line 23 voltage component 2 03/04 | 058 2  001% | 1584 2 %
HaV23 e Line 23 voltage component 3™ 03/04 | '[‘]"586 . B ‘('Jm01% 1586 2 %
HaV23 e Line 23 voltage component 4™ 03/06 | 6‘588 2 6."01% 1588 2 %
HaV23 e Line 23 voltage component 5 03/06 | [558A 2 ‘[')‘.NO‘I% 158A 2 %
HEVER NS BA0, 298 SAMPENENL 03/6f | 0%C_ 2 001% | 1s8C 2 %
HaV23 e Line 23 voltage component 7 03/ 04 058E 2 0.01% 158E 5 o
HaV23 e Line 23 voltage component 8 03/04 | '(‘]"590 B ‘('Jm01% 1590 2 %
HaV23 e Line 23 voltage component 9 03/06 | '(‘JH592 2 ‘f'JWU1% 1592 2 %

M Available only for ENH instrument version.
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INTEGER |IEEE

rarameter I:[.I-tl..Od& Sign | Register Register
ex) IS Words  M.U. | VoIS woms  M.U.
(Hex) (Hex)

VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15t
HaV23 e Line 23 voltage component 10" 03 /04 0594 2 0,01% 1594 2 %
HaV23 e Line 23 voltage component 11t 03/04 | 6596 2 ‘[')‘.NO‘I% 1596 2 %
HaV23 e Line 23 voltage component 12t 037 0 05982 .............. 001% ,,,,,,,,,,,, 1 598 ,,,,, e .
HaV23 e Line 23 voltage component 13" 03/04 | 059A2 ........... 001% 159A ..... 2 %
BT — S 05902 .............. 001% 1590 ..... -~ .
HaV23 e Line 23 voltage component 15% 03/04 | 'f‘J"‘59E . B ‘f'Jm01% 159E 2 %
HaV31 e Line 31 voltage component 0 (DC) 03/04 | 05A0 2 ‘[')‘."01% 15A0 2 %
HaV31 e Line 31 voltage component 1=t 03/06 | | t‘]"5A2 2 | ‘[')‘,NO‘I% 15A2 2 %
HaV31 e Line 31 voltage component 2™ 03/04 | | ['JW5A4 2 6”01% 15A4 2 %
HaV31 « Line 31 voltage component 37 03/04 | 05A6 2 001% | 1586 2 %
HaV31 e Line 31 voltage component 4™ 03/06 | 65A8 2 ‘('Jm01% 15A8 2 %
HaV31 e Line 31 voltage component 5 03/06 | | 0 H5AA 2 | 6."01% '1“‘5AA 2 %
HaV31 e Line 31 voltage component 6™ 03/06 | 0 H5AC 2 ‘[')‘."01% 1"5AC 2 %
HaV31 e Line 31 voltage component 7 03/06 | 0 'SAE 2 6"01% 15AE 2 %
HaV31 e Line 31 voltage component 8™ 03/06 | f'JWSBO 2 | | 6010/0 15B0 2 %
HaV31 e Line 31 voltage component 9t 03/04 | d"SBZ B ‘('Jm01% 15B2 2 %
HaV31 e Line 31 voltage component 10" 03/06 | d‘SBA 2 ‘('Jm01% 15B4 2 %
HaV31 e Line 31 voltage component 11t 03/04 | ['JWSBé 2 ‘[')‘."01% 15B6 2 %
HaV31 e Line 31 voltage component 12t 03/06 | | 0588 2 0.01% | 15B8 2 % ‘3:
HaV31 e Line 31 voltage component 13" 03/04 05BA 2 | 6"01% 1"‘58A 2 % m§
HaV31 e Line 31 voltage component 14" 03/04 | OSBC 2 661% 1'“‘58C 2 % Q§
HaV31 e Line 31 voltage component 15t 03/04 OSBE 2 ‘('Jm01% 15BE 2 % g E
HaA1 e Phase 1 current component 0 (DC) 03/06 | | 6"500 2 6"01% 15C0 2 % S
HaA1 e Phase 1 current component 1¢t 03/06 | | 65(32 2 | ‘[')‘."01% 15C2 2 %
HaA1 e Phase 1 current component 2" 03/06 | | t‘]'SCA 2 | 6,"01% 15C4 2 %
HaA1 e Phase 1 current component 3 03/06 | | 6"506 2 6"01% 15C6 2 %
HaA1 e Phase 1 current component 4" 03/04 | i 6‘508 2 6"01% 15C8 2 %
HaA1 e Phase 1 current component 5 03/04 | 1 0 HSCA 2 ‘('Jm01% 1HSCA 2 %
HaA1 e Phase 1 current component 6" 03/ 04 05CC 2 | 6."01% 1"‘5CC 2 %
HaA1 e Phase 1 current component 7t 03/06 | | 0 H5CE 2 | ‘[')‘.NO‘I% 18CIE 2 %
HaA1 e Phase 1 current component 8™ 03/04 | i 0 H5D0 2 | 6"01% 15D0 2 %
HaAl » Phase 1 current component 9 03/04 | 0502 2 001% | 152 2 %
HaA1 e Phase 1 current component 10t 03/04 | 1 0 H5D4 2 ‘('Jm01% 15D4 2 %
HaA1 e Phase 1 current component 11t 03/04 | 1 0 H5D6 2 t')"‘01% 15D6 2 %
HaA1 e Phase 1 current component 12t 03/04 | 1 0 H5D8 2 ‘[')‘."01% 15D8 2 %
HaA1 e Phase 1 current component 13t 03/04 05DA - B 6,"01% 15DA 2 %
HaA1  Phase 1 current component 14 03/04 | 0s0c 2 001% | 15C 2 %
HaA1 e Phase 1 current component 15 03/ 04 05DE 2 6"01% 15DE o %
HaA2 e Phase 2 current component 0 (DC) 03/06 | '(‘J"‘SEO 2 ‘('Jm01% 15E0 2 %
HaA?2 e Phase 2 current component 1¢t 03/04 | i 6"5E2 . B 6."01% 15E2 2 %
HaA?2 e Phase 2 current component 2" 03/06 | 6"5E4 2 ‘[')‘.NO‘I% 15E4 2 %
HaA2 e Phase 2 current component 3™ 03/04 | i ['ju5E6 2 6"01% 15E6 2 %
HaA2 e Phase 2 current component 4% 03/04 | | [5‘5E8 2 6"01% 15E8 2 %
HaA2 e Phase 2 current component 5 03/04 | i 0 H5EA 2 ‘('Jm01% 15EA 2 %
HaA2 e Phase 2 current component 6" 03/06 | | O HSEC 2 ‘f'JWU1% (I5E@ 2 %

M Available only for ENH instrument version.
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INTEGER |IEEE
rarameter F[.I-TOde Sign | Register Register
ex) IS Words  M.U. | VoIS woms  M.U.
(Hex) (Hex)
VOLTAGE & CURRENT HARMONIC COMPONENT UP TO 15t
HaA2 e Phase 2 current component 7t 03/ 04 05EE 2 0,01% 15EE 2 %
HaA?2 e Phase 2 current component 8" 03/06 | ('j"SFO 2 ‘[')‘.NO‘I% 15F0 2 %
HaA2 e Phase 2 current component 9t 03/06 | '(‘]"5F2 2 6."01% 15F2 2 %
HaA2 e Phase 2 current component 10m wion T 05F42 ............. 0'01% 15F4 ,,,,, - 5
HaA2 « Phase 2 current component 117 03/06 | 05F6 2 001% | 15F6 2 %
I G 05|:82 .............. 001% 15F8 ..... -~ 5
HaA2 e Phase 2 current component 13 03/04 | i t‘]"‘SFA 2 ‘[')‘."01% 15FA 2 %
HaA2 e Phase 2 current component 14 03/06 | | 0 H5FC 2 | ‘[')‘,NO‘I% 15FC 2 %
HaA2 s Phase 2 current component 15" 03/04 | 0SFE 2 001% | 15FE 2 %
HaA3 » Phase 3 current component 0 (DC) 03/04 | 0600 2  001% | 1600 2 %
HaA3 e Phase 3 current component 1¢t 03/04 | '(‘JH602 2 ‘('JWO1% 1602 2 %
HaA3 e Phase 3 current component 2" 03/04 | '[‘]"604 . B 6."01% 1604 2 %
HaA3 e Phase 3 current component 3™ 03/04 | 6606 2 ‘[')‘."01% 1606 2 %
HaA3 e Phase 3 current component 4" 03/06 | '(‘]"608 2 6"01% 1608 2 %
HaA3 « Phase 3 current component 5 03/04 | 060A 2 001% | 160A 2 %
HaA3 e Phase 3 current component 6" 03/04 | i 6‘600 2 ‘('Jm01% 160C 2 %
HaA3 e Phase 3 current component 7" 03/04 | i '(‘J;‘)OE 2 ‘f'Jm01% 160E 2 %
HaA3 e Phase 3 current component 8" 03/06 | 6610 2 ‘[')‘."01% 1610 2 %
] o  rase s curent omponen: o Lome 2 aow | en 2
m: HaA3 ¢ Phase 3 current component 10t 03/ 04 0614 ) 0.01% o ) o,
=] HaA3 « Phase 3 current component 110 03/04 | 0616 2 001% | 1616 2 %
; E HaA3 e Phase 3 current component 12t 03/04 | '(‘JH618 2 ‘('Jm01% 1618 o %
= HaA3 e Phase 3 current component 13t 03/06 | | 661A 2 t')"‘01% 161A 2 %
HaA3 e Phase 3 current component 14 03/04 | i 661C 2 ‘[')‘."01% 161C 2 %
HaA3 e Phase 3 current component 15% 03/04 | i 061 E - B 6,"01% 161E 2 %
HaAN « Neutral current component 0 (DC) * 03/04 | 0620 2 001% | 1620 2 %
HaAN e Neutral current component 1<t * 03/04 | '(‘]"622 B 6"01% 1622 2 %
HaAN e Neutral current component 2" * 03/04 | '[‘]"624 2 ‘('JWO1% 1624 2 %
HaAN e Neutral current component 3 * 03/04 | 6626 . B 6."01% 1626 2 %
HaAN e Neutral current component 4t * 03/06 | 6628 2 ‘[')‘.NO‘I% 1628 2 %
HaAN e Neutral current component 5 * 03/06 | [']”‘62A 2 bﬁ‘m% 162A > %
HaAN e Neutral current component 6t * oa 7o T t‘]"620 . 6"01% gt - .
HaAN e Neutral current component 7% * 03/04 | 6;’)2E B ‘('Jm01% 162E 2 %
HaAN e Neutral current component 8" * 03/04 | '(‘]"630 2 t')"‘01% 1630 2 %
HaAN e Neutral current component 9t * 03/06 | 6632 2 ‘[')‘."01% 1632 2 %
HaAN e Neutral current component 10t * 03/04 | '(‘]"634 - B 6,"01% 1634 2 %
HaAN e Neutral current component 11t * 03/04 | 6‘636 2 6”01% 1636 2 %
HaAN e Neutral current component 121 * 03/04 | 0638 2  001% | 1638 2 %
HaAN e Neutral current component 13% * 03/04 | t‘J"63A . B ‘('Jm01% 163A 2 %
HaAN e Neutral current component 14" * 03/04 | 663C 2 6:01% 163C 2 %
HaAN e Neutral current component 15" * 03/04 | i 663E - B ‘[')‘.“010/0 163E 2 %

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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INTEGER

Register description Fl'l_f::]e Register Words Data meaning
(Hex)
INSTRUMENT INFORMATION
Serial number 03/ 04 2000 6 10 ASCII characters, $00...$FF
Firmware release 03/ 04 20062 .“C“I‘onvert“the reéd hexédecirﬁél valu"e in

decimal format.
e.g. $64=100=rel. 1.00

Hardware version 03/ 04 2008 2 Convert the read hexadecimal value in
decimal format.
e.g. $64=100=rev. 1.00

Model 03/04 200A 2 $04=1/5A CT, BASIC
$06=Rogowski inputs, BASIC
$0A=1/5A CT, ENH
$0C=Rogowski inputs, ENH

COM features 03 /04 200C 2 $02=RS485 port (MODBUS RTU]
$03=ETHERNET port (HTTP, MODBUS TCP)

Reserved 03/ 04 200E 2
Digital output number 03 /04 2010 2 $02=2
Digital input number 03/04 2012 2 | $01=1
Analog output number 03 /04 2014 2 $00=0
$01=1
Calibration date 03/04 2016 2 UnixTime format. Convert the read
hexadecimal value in decimal format.
e.g. $0837$B4C0=1378684800
) ) ?09/09/13, 00:00:00
Reserved 03/ 04 2018 4
Error code 03 /04 201C 2 Bit encoding (0=disabled, 1=active):

b1(LSb)=wrong phase sequence (132)
b2=overflow parameter/s
b3=date&time lost, recordings
automatically disabled

b4=unable to generate pulses on
digital output enabled in pulse mode

e.g. $0000$0006=0110
—overflow parameter/s and
date&time lost occurred
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2 READING AND WRITING REGISTERS (FUNCTION CODE $03 / $04 / $10)

WARNING! If CT ratio, PT ratio, wiring mode or current full scale is modified, the instrument will:
 reset all MIN/MAX values, all DMD values, all energy counters
* set to the default settings digital output/s (disabled)
 set the default recording setup (disabled) and delete all recorded data

E cod INTEGER
Register description - code Register Programmable data
(Hex) Words
(Hex)
INSTRUMENT GENERAL SETUP
MODBUS address 03/04/10 2026 2 $01...$F7 (1...247)
Communication speed 03/04/10 2028 2 | $01=300 bps
$02=600 bps
$03=1200 bps
$04=2400 bps
$05=4800 bps
$06=9600 bps
$07=19200 bps
$08=38400 bps
$09=57600 bps
MODBUS mode 03/ 04 202A 2 $01=8N1 (RTU)
Phase 1 current full scale, according to the instrument: 03/04/10 202C 2 Ph1 CT primary: $01...$C350 (1...50000)
e For 1/5A CT: CT primary [CT1pri] FSA1: $01F4=500 A
e For Rogowski: Full scale (FSA1) $0FA0=4000 A
$4E20=20000 A
Phase 1 CT secondary (only for 1/5 CT instrument) 03/04/10 202E 2 $01=1A
$05=5 A
Phase 2 current full scale, according to the instrument: 03/04/10 2030 2 Ph2 CT primary: $01...$C350 (1...50000)
e For 1/5A CT: CT primary [CT2pn] FSA2: $01F4=500 A
* For Rogowski: Full scale (FSA2) $0FA0=4000 A
$4E20=20000 A
Phase 2 CT secondary (only for 1/5 CT instrument]) 03/04/10 2032 2 | $01=1A
$05=5 A
Phase 3 current full scale, according to the instrument: 03/04/10 2034 2 Ph3 CT primary: $01...$C350 (1...50000)
e For 1/5A CT: CT primary [CTSpri] FSA3: $01F4=500 A
e For Rogowski: Full scale (FSA3) $0FA0=4000 A
$4E20=20000 A
Phase 3 CT secondary (only for 1/5 CT instrument) 03/04/10 2036 2 $01=1A
S O BOT=5 A m——
PT primary 03/04/10 2038 2 $00001...$F423F (1...999999V)

PT secondary

Wiring mode

Mode for DMD value calculation

Integration time for DMD value calculation

03/04/10

03/04/10

03/04/10

03/04/10

203C 2
......... 2035 2
2040 2 .......

(for direct insertion, set PTPri=1.
PT_ =1 will be set automatically)

$50...$96 (80...150V)
(if PTpri=1 — PT_ =1 automatically preset,
not programmable)

$01=3 phases, 4 wires, 3 currents
$02=3 phases, 3 wires, 2 currents
$03=1 phase

$04=3 phases, 3 wires, 3 currents

$00=fixed window
$01=sliding window
$02=fixed window with DI synchro

$05=05 min
$0A=10 min
$0F=15 min
$1E=30 min
$2D=45 min (not available with Sliding window mode)

$3C=60 Min (not available with Sliding window mode)

M Available only for instrument with RS485 port.
M Available only for ENH instrument version.
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INTEGER

i Programmable data
Register Words 9
(Hex)

F. code

Register description (Hex)

INSTRUMENT GENERAL SETUP

Maximum and DMD max value reset 10 2042 2 $01=V1, V2, V3, V12, V23, V31, V)
$02=A1, A2, A3, AN, AY

$03=+P1, +P2, +P3, +P)
$04=-P1, -P2, -P3, -PY
$05=+51, +5S2, +S3, +SY
$06=-S1, -S2, -S3, -SY

$07=+Q1, +Q2, +Q3, +Q)

$08=-Q1, -Q2, -Q3, -Q)

$09=+PF1, +PF2, +PF3, +PF)
$0A=-PF1, -PF2, -PF3, -PFY
$0B=+TAN1, +TAN2, +TAN3, +TANY
$0C=-TAN1, -TAN2, -TAN3, -TANY
$0D=THDV1, THDV2, THDV3, THDV12, THDV23, THDV31
$0E=THDA1, THDA2, THDA3, THDAN
$OF=A1DMD‘ AZppr ASpyps AZDMD
$10=+P1 +P2 +P3 +P)
$11=-P1 P20 ~P3oup ~Ploup
$12=+S1 +S20u0r +S30m0r +SY oo
$13=-51 =S25upr ~53pmpr 2L pp
$14=+Q1 +Q2,,,., +Q3,,,5. +Q) 0
$15=-Q1,,,,, -Q2

$16=ALL

DMD’ DMD’ DMD’ DMD
DMD’
DMD’
DMD’
DMD’

pMD’ ~ >pMD’ ~ > LDMD

Minimum value reset 10 2044 2 $01=Py
$02=Sy
$03=Q)
$04=ALL

DMD value reset 10 2046 2 $01=A1DMD, A2,0 A5 ANpuor AY oo
$02=+P’lDMD' +P2DMD' +P3DMD' +PZDMD
$03=-P1,,,., -P2,,., -P3,,,0. -PY
$04=+51,,,., +S2

$05=-S1,,,5, -S2pu0r
$06=+Q1,,,,, +Q2
$07=_Q1DMD' _QZDMD'
$08=+PF1,,,,, +PF2
$09=-PF1,, -PF2
$0A=ALL

DMD’ DMD

+53DMD' +SZDMD

_SgDMD' _SZDMD
+Q3_,, +Q)

DMD’ DMD’ DMD
'Q3DMD' _GZDMD
+PF3DMD' +PFZDMD
_PF3DMD' _PFZDMD
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DMD’

DMD’
DMD’

Energy counter reset 10 2048 2 $01=+kWh1, +kWh2, +kWh3, +kWh)
$02=-kWh1, -kWh2, -kWh3, -kWh}
$03=+kVAh1, +kVAh2, +kVAh3, +kVAhY (L&C)
$04=-kVAh1, -kVAh2, -kVAh3, -kVAhY (L&C])
$05=+kvarh1, +kvarh2, +kvarh3, +kvarh} (L&C)
$06=-kvarh1, -kvarh2, -kvarh3, -kvarh (L&C)

$07=ALL
Real time clock 03/04/10 204A 2 UnixTime format.
The writing command can be sent also in broadcast by READING MODE - Convert the read
using $00 MODBUS address. For broadcast function, no hexadecimal value in decimal format.
instrument response is sent. e.g. $522E$5FD4=1378770900

—>09/09/13, 23:55:00
WRITING MODE - Convert the UnixTime
decimal value in hexadecimal format.
e.g. to set:
09/09/13, 23:55:00—>1378770900=
$522E$5FD4 value to be set

MODBUS RTU, TCP 13



INTEGER

i Programmable data
Register Words 9
(Hex)

F. code

Register description (Hex)

INSTRUMENT GENERAL SETUP

Digital output 1 mode 03/04/10 204C 2 | $00=disabled

$01=alarm high or active power sign
change from + to -

$02=alarm low or active power sign
change from - to +

$03=pulse
Digital output 1 parameter 03/04/10 204E 2 Refer to the “Parameter codes” table
Digital output 1 setup according to the mode: 03/04/10 2050 4 In Alarm mode:
e Alarm (AL): Threshold referred to the set parameter $0001... full scale value of the set
e Pulse (PULS): Pulse weight numerical value parameter. The measuring unit changes

according to the set parameter. The
value is always expressed with the milli
(m) coefficient:

e.g. $38270=230000mV=230V

For Phase sequence and Active power sign
parameters, set $0000.

In Pulse mode:
$0001...$270F (1...9999)

e.g. $0A00=2560=2.56 kWh / pulse
with pulse value format X.XXX kWh,
VAh, varh / pulse (value $01 in register

$2054)
Digital output 1 setup according to the mode: 03/04/10 2054 2 In Alarm mode:
e Alarm (AL): Hysteresis value in case of real time/DMD $00...$32 (0...50%)
parameter, delay value in case of Active power sign For Phase sequence parameter, set $00.
parameter For Active power sign parameter:
e Pulse (PULS): Pulse value format $01...$3C (1...60s)

In Pulse mode:

$01=XXXX kWh, VAh, varh / pulse
$02=XX.XX kWh, VAh, varh / pulse
$03=XXX.X kWh, VAh, varh / pulse
$04=X XXX MWh, VAh, varh / pulse
$05=XX.XX MWh, VAh, varh / pulse
$06=XXX.X MWh, VAh, varh / pulse
$07=XXXX MWh, VAh, varh / pulse

Digital output 2 mode 03/04/10 2056 2 | $00=disabled

$01=alarm high or active power sign
change from + to -

$02=alarm low or active power sign
change from - to +
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$03=pulse
Digital output 2 parameter 03/04/10 2058 2 Refer to the “Parameter codes” table
Digital output 2 setup according to the mode: 03/04/10 205A 4 | In Alarm mode:
e Alarm (AL): Threshold referred to the set parameter $0001... full scale value of the set
e Pulse (PULS]): Pulse weight numerical value parameter. The measuring unit changes

according to the set parameter. The
value is always expressed with the milli
(m) coefficient:

e.g. $38270=230000mV=230V

For Phase sequence and Active power sign
parameters, set $0000.

In Pulse mode:

$0001...$270F (1...9999)

e.g. $0A00=2560=2.56 kWh / pulse
with pulse value format X.XXX kWh,

VAh, varh / pulse (value $01 in register
$2054)

14 MODBUS RTU, TCP



INTEGER

. A F. code
Register description (Hex) Register Words Programmable data
(Hex)

INSTRUMENT GENERAL SETUP
Digital output 2 setup according to the mode: 03/04/10 205E 2 In Alarm mode:
e Alarm (AL): Hysteresis value in case of real time/DMD $00...$32 (0...50%)

parameter, delay value in case of Active power sign For Phase sequence parameter, set $00.

parameter For Active power sign parameter:
e Pulse (PULS): Pulse value format $01...$3C (1...60s)

In Pulse mode:

$01=XXXX kWh, VAh, varh / pulse
$02=XX.XX kWh, VAh, varh / pulse
$03=XXX.X kWh, VAh, varh / pulse
$04=X XXX MWh, VAh, varh / pulse
$05=XX.XX MWh, VAh, varh / pulse
$06=XXX.X MWh, VAh, varh / pulse
$07=XXXX MWh, VAh, varh / pulse

ETHERNET set default 10 2074 2 SAAAASAAAA=ETHERNET set default
Restore the ETHERNET settings to the default values
(IP, account username&password)

Analog output mode and parameter 03/04/10 2082 2 Format: 0000 XXYY, where:
XX=A0 parameter
YY=A0 mode

AQ parameter:
Refer to the “Parameter codes”

table

AQ mode values:
$00=disabled
$01=0-20 mA
$02=4-20 mA

e.g. $0000$0902=A0 programmed
with phase 2 current parameter (A2)
and enabled in 4-20 mA mode

Analog output low threshold 03/04/10 2084 4 | LOW full scale value of the set
parameter, assigned to 0 or 4 mA. The
measuring unit changes according to
the set parameter.
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Analog output high threshold 03/04/10 2088 4 HIGH full scale value of the set
parameter, assigned to 20 mA. The
measuring unit changes according to
the set parameter.

Number of the stored AVG or MIN/AVG/MAX recordings 03 /04 2100 2 e.g. $007F=127 recordings

(according to the instrument model)

Timestamp of the first AVG or MIN/AVG/MAX recording 03 /04 2102 2 UnixTime format. Convert the read
(according to the instrument model) hexadecimal value in decimal format.

e.g. $522E$5FD4=1378770900
—09/09/13, 23:55:00

Timestamp of the last AVG or MIN/AVG/MAX recording 03/ 04 2104 2 UnixTime format. Convert the read

(according to the instrument model) hexadecimal value in decimal format.

e.g. $522E$5FD4=1378770900
—>09/09/13, 23:55:00

Status of AVG or MIN/AVG/MAX recording (according to 03 /04 2106 2 Bit encoding:
the instrument model b1(LSb)=status (0=stopped, 1=active)
b2=memory full (0=no, 1=yes)
b3=memory overwritten (0=no, 1=yes)
e.g. $0000$0002=010
—recording stopped, memory full
and no memory overwritten

Mode of AVG or MIN/AVG/MAX recording (according to the 03 /04 /10 2108 2 $01=fill, $02=ring
instrument model)

M Available only for instrument with ETHERNET port.
H Available only for instrument with Analog output.

MODBUS RTU, TCP 15
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INTEGER

. A F. code
Register description (Hex) Register Words Programmable data
(Hex)
INSTRUMENT GENERAL SETUP
Rate of AVG or MIN/AVG/MAX recording (according to the 03 /04 /10 210A 2 BASIC instrument version:
instrument model) $00=disabled
$01=01 minute
$05=05 minutes
$0A=10 minutes
$0F=15 minutes
$1E=30 minutes
$2D=45 minutes
$3C=60 minutes
ENH instrument version:
$0000=disabled
$0001...$0E10 (1...3600 s, with 10's step)
Reserved 03/04/10
MIN/AVG/MAX recording parameter for position 1 03/04/10
MIN/AVG/MAX recording parameter for position 2 03/04/10
MIN/AVG/MAX recording parameter for position 3 03/04/10

MIN/AVG/MAX recording parameter for position 4

MIN/AVG/MAX recording parameter for position 5

MIN/AVG/MAX recording parameter for position 6

MIN/AVG/MAX recording parameter for position 7

MIN/AVG/MAX recording parameter for position 8

MIN/AVG/MAX recording parameter for position 9

MIN/AVG/MAX recording parameter for position 10

MIN/AVG/MAX recording parameter for position 11

MIN/AVG/MAX recording parameter for position 12

MIN/AVG/MAX recording parameter for position 13

MIN/AVG/MAX recording parameter for position 14

MIN/AVG/MAX recording parameter for position 15

MIN/AVG/MAX recording parameter for position 16

MIN/AVG/MAX recording parameter for position 17

MIN/AVG/MAX recording parameter for position 18

MIN/AVG/MAX recording parameter for position 19

MIN/AVG/MAX recording parameter for position 20

MIN/AVG/MAX recording parameter for position 21

MIN/AVG/MAX recording parameter for position 22

MIN/AVG/MAX recording parameter for position 23

MIN/AVG/MAX recording parameter for position 24

Number of the stored Energy counter recordings

Timestamp of the first Energy counter recording

Timestamp of the last Energy counter recording

M Available only for ENH instrument version.

03 /04

03/04

03/04/10
03/04/10
03/04/10
03/04/10
03/04/10
03/04/10

03/04/10
03/04/10
03/04/10
03/04/10
03/04/10
03/04/10

03/04/10
03/04/10
03/04/10
03/04

UnixTime format. Convert the read

hexadecimal value in decimal format.
e.g. $522E$5FD4=1378770900
—>09/09/13, 23:55:00

UnixTime format. Convert the read

hexadecimal value in decimal format.

e.g. $522E$5FD4=1378770900
—>09/09/13, 23:55:00

16
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INTEGER
Register description F['I_(I:::]e Register Words Programmable data
(Hex)
Energy counter recording status 03/04/10 2148 2 Bit encoding:
b1(LSb)=status (0=stopped, 1=active)
b2=memory full (0=no, 1=yes)
b3=memory overwritten (0=no, 1=yes)
e.g. $0000$0002=010
—recording stopped, memory full
............................................................................. . and no memory overwritten
Energy counter recording rate 03/04/10 214A 2 | $00=disabled, $01...$3C (1...60 min)
OUTPUTS
CODE (Hex) Description ALSDBIAL S AT anin ava o
AO=Analog Output SISO EONmIarE
PARAMETER CODES
0000 None AL, PLS, AO MAM, EC
""""""" 0001 V1 e Phase 1-N voltage  Mam
""""""" 0002 V2 Phase 2-N voltage MM
""""""" 0003 V3 e Phase 3-N voltage  Mam
oo Vieetnetwtwe o
............. 0005 ... RER B
............. 0006 V31 Line 31 voltage
0007 VY e System voltage AL, AO MAM .
............. o B — e gg
S meprszeren SR R — =
............. 000A A3 Phase 3 current Qg
L0008 ANeNeutralcurrent® o -
ooocC A) e System current AL, AO MAM 23
00D P1e Phase 1 active power . ALAO MAM
Come rrermscosmerer e
............. 000F  P3sPhase3activepower
............. 0010 PyeSystemactivepower
0011 S1 e Phase 1 apparent power AL, AO MAM
""""""" 0012  S2 e Phase 2 apparent power  ALa0 MAM
s Soermesesoemmpmer SR R
............. 0014 SI=Systemapparentpower
............. 0015 Q1+ Phase 1 reactive power
0016 Q2 e Phase 2 reactive power AL, AO MAM
""""""" 0017 Q3 » Phase 3 reactive power  ALa0 MAM
0018 o eSystemrescivepower . oo
............. LA | C e | poner ey ... o
............. W -2 C e Z powerimsior ... o
001B PF3 e Phase 3 power factor AL, AO MAM
""""""" 001C  PFY » System power factor  ALa0 MAM
o L e o
_..O0IE_ DPF2. Phase 2 DPF . . oo
............. 001F . ISRt ... o
0020 TAN@1 e Phase 1 tangent @ AL, AO MAM
............. won TA'N'sz S braee {;‘ngent s e e
0022 TANG3«Phose3tangentd . oo
0023 TAN@) e System tangent @ AL, AO MAM

M Available only for instrument with Analog output.

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN] are not available if the set CT ratio or FSA value is different for each phase.
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OUTPUTS REC-ENH

P AL=Digital Output, Alarm T
CODE (Hex) Description PLS=Digital Output, Pulse MAM=Min/Avg/Max
EC=Energy counters

AO=Analog Output

PARAMETER CODES

THDV1 e Phase 1-N voltage THD MAM

MAM

MAM

MAM

MAM

MAM

MAM

MAM

MAM

MAM

MAM

M Available only for ENH instrument version.
* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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OUTPUTS

AL=Digital Output, Alarm
PLS=Digital Output, Pulse
AO=Analog Output

REC-ENH

MAM=Min/Avg/Max
EC=Energy counters

CODE (Hex) Description

PARAMETER CODES
-PF2,,, * Phase 2 capacitive power factor DMD
+PF3,,, ® Phase 3 inductive power factor DMD
-PF3,,, ® Phase 3 capacitive power factor DMD

+PF) .o ¢ System inductive power factor DMD

-PF} o © System cuapacitive power factor DMD

+kWh1 e Phase 1 imported active energy

-kWh1 e Phase 1 exported active energy

+kWh2 e Phase 2 imported active energy

-kWh2 e Phase 2 exported active energy

+kWh3 e Phase 3 imported active energy

-kWh3 e Phase 3 exported active energy

+kWh} e System imported active energy

-kWh}y e System exported active energy

kWh)BAL e Balance of system active energy (imp- exp]

+kVAh1-C e Phase"‘l imported capacitive apparent energy

-kVAh1-C ¢ Phase 1 exported capacitive apparent energy

+kVAh1-L e Phase 1 imported inductive apparent energy

-kVAh1-L e Phase 1 exported inductive apparent energy

+kVAh1 e Phase 1 imported apparent energy

-kVAh1 e Phase 1 exported apparent energy

+kVAh2-C e Phase 2 imported capacitive apparent energy

-kVAh2-C e Phase 2 exported capacitive apparent energy

+kVAh2-L e Phase 2 imported inductive apparent energy

-kVAh2-L e Phase 2 exported inductive apparent energy

+kVAh2 e Phase 2 imported apparent energy

-kVAh2 e Phase 2 exported apparent energy

+kVAh3-C ¢ Phase 3 imported capacitive apparent energy

-kVAh3-C e Phase 3 exported capacitive apparent energy

+kVAh3-L e Phase 3 imported inductive apparent energy

-kVAh3-L e Phase 3 exported inductive apparent energy

+kVAh3 e Phase 3 imported apparent energy

-kVAR3 ¢ Phase 3 exported apparent energy

+kVAhY-C o System imported capacitive apparent energy

-kVAh)-C e System exported capacitive apparent energy

+kVAhY -L o System imported inductive apparent energy

-kVAh) -L Systemﬂ exported inductive apparent energy

+kVAh) e System imported apparent energy

-kVAhY e System exported apparent energy

+kvarh1-C e Phase 1 imported capacitive reactive energy

-kvarh1-C e Phase 1 exported capacitive reactive energy

+kvarh1-L e Phase 1 imported inductive reactive energy

-kvarh1-L e Phase 1 exported inductive reactive energy

+kvarh2-C ¢ Phase 2 imported capacitive reactive energy

-kvarh2-C e Phaseﬂ2 exported capacitive reactive energy

+kvarh2-L ¢ Phase 2 imported inductive reactive energy

EC

......... =

......... i

......... =

......... i

......... =

......... =

......... i

......... =

......... i

PLS EC
................................... pLS I =
................................... pLs I i
......... i

......... i

PLS EC
................................... pLS I =
................................... pLS I i
LS EC

LS EC
................................... QLS I i
................................... QLS I i
................................... pLS I =
PLS EC

LS EC
................................... QLS I i
................................... QLS I =
................................... pLS I =
LS EC

LS EC
................................... QLS I i
................................... QLS I =
................................... pLS I =
......... =

......... i

......... i

LS EC
................................... pLS I i
PLS EC

LS EC
................................... QLS I i
................................... QLS I i
................................... pLS I i

[ Available only for instrument with separated Inductive and Capacitive apparent counters.
H Available only for instrument with Total apparent counters (ind+cap).
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CODE (Hex) Description

OUTPUTS
AL=Digital Output, Alarm
PLS=Digital Output, Pulse

AO=Analog Output

REC-ENH
MAM=Min/Avg/Max
EC=Energy counters

PARAMETER CODES

0102 -kvarh2-L e Phase 2 exported inductive reactive energy

M Available only for ENH instrument version.

20
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OUTPUTS REC-ENH

P AL=Digital Output, Alarm T
CODE (Hex) Description PLS=Digital Output, Pulse E%A-:;:rm/?;\;ﬂ/nh:::s
AO=Analog Output - 9y

PARAMETER CODES

0132 HaV3 e Phase 3-N voltage component 4" MAM

Communication Protocol

MODBUS

0157 HaV23 e Line 23 voltage component 9* MAM

0158 HaV23 e Line 23 voltage component 10" MAM

............. LI ! <)L O SG 1) VEIERE @elmpelien: I
............. L <) Line S ol Sompene 21
0161 HaV31 e Line 31 voltage component 3™

M Available only for ENH instrument version.
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OUTPUTS REC-ENH

P AL=Digital Output, Alarm T
CODE (Hex) Description PLS=Digital Output, Pulse MAM=Min/Avg/Max
EC=Energy counters

AO=Analog Output

PARAMETER CODES

0162 HaV31 e Line 31 voltage component 4% MAM

M Available only for ENH instrument version.
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OUTPUTS
AL=Digital Output, Alarm
PLS=Digital Output, Pulse

AO=Analog Output

REC-ENH
MAM=Min/Avg/Max
EC=Energy counters

CODE (Hex) Description

PARAMETER CODES
HaA3 « Phase 3 current component 4" MAM
HaA3 « Phase 3 current component 5" MAM
HaA3 « Phase 3 current component 6% MAM
HaA3 e Phase 3 current component 7t MAM
Ha'A3 s Praees Cquent componerﬁ e o
Ha:A?, - Proce s cu::r}-ent componerﬁ o o
HaA3 e Phase 3 current componenttg> MAM
HaA3 e Phase 3 current component 19~ MAM
HaA3 e Phase 3 current component 12t MAM
Ha'A3 - Praees Cquent componerﬁ B R o
Ha'A?, - Phoce s Cquent componerﬁ e R o
D
HaAN e Neutral current component 0 ocy* MAM
HaAN e Neutral current component 1t * MAM
Ha'AN e Neutral cu}‘rent componerﬂ”f gax MAM
Ha'AN e Neutral cu}‘rent componer'{f gax MAM
e
HaAN « Neutral current component 5" * MAM
HaAN e Neutral current component 6t * MAM -
Ha:AN - Newtal cufrent compone;ﬁ i e gg
HaAN e Neutral current component 8" * MAM m%
HaAN « Neutral current component 10" * MAM §§
HaAN « Neutral current component 11 * MAM
HaAN e Neutral current component 12t * MAM
Ha'AN e Neutral cu}"‘rent componer'{f e MAM
HAN « Neutral current component 14 * L
HaAN e Neutral current component 15t * MAM

M Available only for ENH instrument version.

* The neutral current and the derivative parameters (AN, THDAN, HaAN) are not available if the set CT ratio or FSA value is different for each phase.
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E cod INTEGER
. R . code
Register description (Hex) Register Words Programmable data
(Hex)
RECORDING DOWNLOAD
Prepare data for downloading 10 F000 $01=prepare AVG or MIN/AVG/MAX rec.
(according to the instrument model 2 (according to the instr. model)
$02=prepare Energy rec. (only ENH instr)
Delete recorded data (irreversible operation) 10 F002 2 $01=delete AVG or MIN/AVG/MAX rec.
(according to the instr. model)
$02=delete Energy rec. (only ENH instr.)
$03=delete all rec. (only ENH instr.)
Read the record/s block previously downloaded (do not 03/04 F100 1+ | Set the word number considering
consider the first word). The download block always <124 | that the download block must
contains an integer record number. contain an integer record number
For the block structure refer to the description of $F101 + 1 word. Each record contains
register. only the enabled parameters +
timestamp.
Example 1: 109 words=$006D
Example 2: 105 words=$0069
Example 3: 75 words=$004B
Download and read the first/next record/s block. 03/04 F101 <124 | Set the word number considering
that the download block must
Example 1 (BASIC instrument version) contain an integer record number.
Active&reactive powers, 16 values; the record length is Each record contains only the
2(timestamp)+16 words=18($12); the download block will enabled parameters + timestamp.
contain 6 records. Example 1: 108 words=$006C
Example 2: 104 words=$0068
Example 2 (ENH instrument version) Example 3: 74 words=$004A
wng With 4 parameters enabled for recording: 24 values; the
DE record length is 2(timestamp)+24 words=26($1A); the
m s download block will contain 4 records.
(=]
o: Example 3 (ENH instrument version)
z§ With 24 parameters enabled for recording: 72 values;
the record length is 2(timestamp)+72 words=74($4A); the
download block will contain 1 record.
Register description Value format Words
AVG RECORDING PARAMETER BLOCK (FIXED) - BASIC VERSION
Timestamp of the record block UnixTime 2
+P1,,, ® Phase 1 imported active power AVG 0.005%FS = T
-P1,,; ® Phase 1 exported active power AVG 0.005% FS 1

+P2, ., ® Phase 2 imported active power AVG 0.005% FS

-P2, . ® Phase 2 exported active power AVG O,U(jé% FS

+P3, .  Phase 3 imported active power AVG U,Odé% FS

-P3,,; ® Phase 3 exported active power AVG O_Odé% FS

+P) o ® System imported active power AVG 0.005% FS 1

-PY .6 ® System exported active power AVG O.Ddé% s 1 .........

+Q1,,, ® Phase 1 imported reactive power AVG 0.0(55% s ‘| .........

-Q1,,; ® Phase 1 exported reactive power AVG 0.0(55% s 1 .........

+Q2, .,  Phase 2 imported reactive power AVG 0,0dé% FS

-Q2,,, ® Phase 2 exported reactive power AVG O_Odé% FS

+Q3,, ® Phase 3 imported reactive power AVG O_Udé% FS

-Q3,,; * Phase 3 exported reactive power AVG O,Udé% FS 1

+Q) ,; ® System imported reactive power AVG 0.00%)% s 1 .........
0.065% . 1 ...........

-Q) ,; ® System exported reactive power AVG
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Register description Value format Words
MIN/AVG/MAX RECORDING PARAMETER BLOCK - ENH VERSION

Timestamp of the record block UnixTime 2

Tun ® MIN value - parameter position 1 0.0dé% s ‘| ........

1.6 ® AVG value - parameter position 1 0.0(55% s ‘| ........

Ty ® MAX value - parameter position 1 0.005%FS 1

2, ® MIN value - parameter position 2 0.005% FS 1

2,46 ® AVG value - parameter position 2 0005% FS 1

2, ® MAX value - parameter position 2 0.0dé% s 1 ........

3un ® MIN value - parameter position 3 O.Udé% Fs ‘| ........

3,6 ® AVG value - parameter position 3 0.0(55% s 1 ........

3,,x ® MAX value - parameter position 3 o.odé% s 1 ........

4y, * MIN value - parameter position 4 0.005%FS 1

4. ® AVG value - parameter position 4 0.0(55% s 1 """""""

4y, ® MAX value - parameter position 4 O.Ddé% s ‘| ........

5, ® MIN value - parameter position 5 0.065“/0 s ‘| ........

5, ® AVG value - parameter position 5 0.005% s 1 ........

5,4 ® MAX value - parameter position 5 0.0dé% s 1 ........

6,,n ® MIN value - parameter position 6 0.0dé% s 1 ........

6, ® AVG value - parameter position 6 0.0dé% s 1 ........

6, ® MAX value - parameter position 6 0.0dé% s ‘| ........

7, ® MIN value - parameter position 7 0.065% s 1 ........

omswrs 1 o
7y ® MAX value - parameter position 7 0.005% FS 1 m%
8,,,, * MIN value - parameter position 8 0005%FS 7 ol
8,6 ® AVG value - parameter position 8 O'O(jé% FS ; E
8,ax ® MAX value - parameter position 8 0.005% FS 8
9w~ ® MIN value - parameter position 9 0.0(55% FS

9w ® AVG value - parameter position 9 0.0dé% FS 1

9uax ® MAX value - parameter position 9 0.0dé% s 1

10, ® MIN value - parameter position 10 0.005%FS 1

10, ® AVG value - parameter position 10 0.0dé% Fs ‘| ........

10,,,, ® MAX value - parameter position 10 0.005%FS 1

11,n © MIN value - parameter position 11 U,O(jé% FS

11,6 ® AVG value - parameter position 11 0.0dé% FS

11ax ® MAX value - parameter position 11 0.0(55% FS

12,,x ® MIN value - parameter position 12 O,Udé% FS 1

12, ® AVG value - parameter position 12 0.0dé% s ‘| """"""""

12, ® MAX value - parameter position 12 0.005%FS 1

13,y ® MIN value - parameter position 13 0.005%FS 1

13,6 ® AVG value - parameter position 13 O_Odé% FS

13,,,x ® MAX value - parameter position 13 O_Udé% FS

14, * MIN value - parameter position 14 0.0dé% FS

14, ® AVG value - parameter position 14 glg(jé% FS

14,,,, ® MAX value - parameter position 14 0.0(55% FS 1

15,y ® MIN value - parameter position 15 0.005%FS 1

15, ® AVG value - parameter position 15 0.065% s 1 ........

15,,,x ® MAX value - parameter position 15 0.0(jé% s 1 """"""

M Available only for ENH instrument version.
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Register description Value format Words
MIN/AVG/MAX RECORDING PARAMETER BLOCK - ENH VERSION

16,,, ® MIN value - parameter position 16 0.005% FS
16, ® AVG value - parameter position 16 0.005% FS
16,,,x ® MAX value - parameter position 16 0.005% FS 1
17,n ® MIN value - parameter position 17 0.005% FS 1 .........
17 46 ® AVG value - parameter position 17 0.005% FS 1 .........
17, ® MAX value - parameter position 17 0.005%FS 1
18, * MIN value - parameter position 18 0005%FS 1
18, ® AVG value - parameter position 18 0.005% FS
18,,,x ® MAX value - parameter position 18 0.005% ES
19 ® MIN value - parameter position 19 0.005% FS
19,6 ® AVG value - parameter position 19 0.005% FS 1
19ax ® MAX value - parameter position 19 0.005%FS - 1
20, ® MIN value - parameter position 20 0.005% FS 1 .........
20, ® AVG value - parameter position 20 0.005% FS ‘| .........
20,,,, ® MAX value - parameter position 20 0.005%FS 1 .........
21,,n ® MIN value - parameter position 21 0.005% FS 1 .........
21,5 ® AVG value - parameter position 21 0.005% FS 1 .........
21, * MAX value - parameter position 21 0.005%FS - 1
22,,n ® MIN value - parameter position 22 0.005% FS 1 .........
22, ® AVG value - parameter position 22 0.005% FS 1 .........
] 22w MAalu: poramcter postion 2 0005%Fs 1
" 23, * MIN value - parameter position 23 0.005% FS 1
Qg 23,,; ® AVG value - parameter position 23 0.005% FS 1 """"""
- W owsirs 1
24, * MIN value - parameter position 24 0.005% FS 1
24, ® AVG value - parameter position 24 0.005% FS 1 .........
EMAX * MAX value - parameter position 24 0.005%FS - 1 .........

M Available only for ENH instrument version.
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Register description Value format Words (IEEE)
ENERGY COUNTER RECORDING PARAMETER BLOCK - ENH VERSION

Timestamp of the record block UnixTime

0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 Wh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 VAh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh
0.1 varh

°
S
2
o
2
o
=
5
2
1]
2
=
=
=
=
S
o

7))
-
m
(=]
o
=

NN IR NN NN RN NN NN N NN NN NN RN NN NN RN IN NN N N NN NN NN NN NN NN NN NN N

M Available only for instrument with separated Inductlve and Capacitive apparent counters.
I Available only for instrument with Total apparent counters (ind+cap).
M Available only for ENH instrument version.
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Register description Value format Words (IEEE)
ENERGY COUNTER RECORDING PARAMETER BLOCK - ENH VERSION

+kvarh3-L e Phase 3 imported inductive reactive energy 0.1varh 2
—kvarh3-L J Phasé'é exported ind'tﬂ:'five reactive e'r‘{érgy """" 01 varh 2
.";k\"/é‘th—C J Syste}ﬁ imported caéégitive reactive é‘rgergy """" O’I varh 2
-kvath-C J Syste}% exported cap'égi‘tive reactive éHergy """" O‘I varh 5
.N;@grh[-L o Syste}ﬁ“ imported ind'dgﬁve reactive e"r{érgy """" 01 varh 5 |
—kvath—L J Syste}ﬁ”exported indl'J“(‘:HtHive reactive er'{é‘rgy """" 01 varh .
..‘.I;‘\'/‘S'I‘LHZBAL-C o Béténce of systen';é'épacitive reacut'f'\‘/e en. [imp-exup'J“]m 01 varh 2
““I;\'/“é}h[BAL-L o Bé‘i‘énce of systerﬁui‘rgductive react'i‘\'/‘é en. [imp-exﬁ‘]' """ 01 varh >
kvathBAL . Bala"r;;e of system réé;tive energy [éAL—C +BAL-L) O‘I varh 2

3 CONSIDERATIONS ON THE FULL SCALE VALUE CALCULATION

The full scale value calculation can change according to the instrument model (1/5A CT or Rogowski]. The
following description shows the formulas for each model.

1/5A CT instrument

The phase power full scale is the result of a multiplication between PT primary and phase X CT primary (X=1, 2
or 3). If the PT primary and secondary values are set to 1 [direct connection), the phase power full scale is the
result of a multiplication between 290V and phase X CT primary (X=1, 2 or 3).

Example: formula for phase 1 power full scale
FS = PTpm *CT1 . if PTprizPTSQCH - FS =290V * CT1

P1,51,1 pri P1,51,Q1 pri

The system power full scale is the result of a multiplication between 3 and PT primary and max phase CT
primary. If the PT primary and secondary values are set to 1 (direct connection), the system power full scale is
the result of a multiplication between 3 and 290V and max phase CT primary.

)
)
m
(=]
o
=

°
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=)
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=
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2
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=
E
=
5]
(&)

Example: formula for system power full scale

FSepspar=3 * PT, " CT if PT =PT..=1 = FSpigq=3 %290V *CT

priMAX riMAX

Rogowski instrument

The phase power full scale is the result of a multiplication between PT primary and phase X current full scale
(X=1, 2 or 3). If the PT primary and secondary values are set to 1 [direct connection], the phase power full scale
is the result of a multiplication between 290V and phase X current full scale (X=1, 2 or 3).

Forthe current full scale value to be used in the formula, consider the following values according to the selected
instrument scale:

Scale 500A - FS, = 700A
Scale 4000A - FS, = 5600A
Scale 20000A - FS, = 28000A

Example: formula for phase 1 power full scale
FS = PTpm *FS,, if PTpn:PTsec:] - FS =290V *FS,

P1,51,01° P1,51,Q1"

The system power full scale is the result of a multiplication between 3 and PT primary and max phase current
full scale. If the PT primary and secondary values are set to 1 (direct connection), the system power full scale
is the result of a multiplication between 3 and 290V and max phase current full scale.

Example: formula for system power full scale

FSepspar=3 * PT " FS if PT =PT., =1 = FSy e q=3%290V*FS

AMAX AMAX

OTMctric
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M Available only for ENH instrument version.
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