ACCURA 3300

High Accuracy Digital Power Meter
With full features of power measurements
Becomes a necessary solution to you.
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Accura 33002 Master/Slave 2t S4&I2 <5t Multi-dropl & S&6l= RS485 SAIE
EE JIEICH &% T2l SAIZ2 <6t Accura 33002 LBHAIZEXE 8 Modbus

RTU ZE2EES XISt

Modbus RTU Z2EZ22 28t PCY PLC St &2 Ass #UI2 HAHGH| s ZE2E2
Z A Slave[Accura 3300]2 Master[PC = PLC S]12t2 H= L AF0 st BEE &
A

EN0Z MEE = U= MEE LB ZZ2EZ0ICH

Master/Slave Multi-drop 2E
B HEAMS ZE S4&I2 Master/Slavel 2AOZ 0|2 &L

Master= S& SZH0A 2= F22 dLS Al&otl HOECH

o

[
B Slave &Xl= Master® QA0 A= W2 SEH= SO
[

PE SAlHOIEE= PacketS2 02 XD S Packet2 HIOIE=ZZ 0|20

[pal

e

il
10
Hy

Td =0

B Mastertil 2ol HSE 2= Packet® Requestdt &1 Slavelll 2ol &SE

H

rn

Packet2 Responselt EICt.
B Master/Slave S&I0A Master252 8 otLQl  Requestdt 2H  SHRI0 HZE

Slaves 0l 2% otLt2H0| ResponsestCt.

Modbus RTU Z2EE

rc

AL XIE RIS B8 Z2ES.

e
0

ol

[ ] 8 XMSHe =42 Modbus RTUOIE &,

B ModiconAt2l Modbus RTU Z=2E 20 ZoHA & H StCt

B HEH2 2 ASHO0IH £ &F Metoledol et HEdAWE 0I8ctH 2F CIoIE
CHEH B HQI Sal=8S JhsotAl 8tlt.

B Modbus= &HEHC HE ZZESz AN PLCLE XASIHEZ2J&H SUHAM I
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Accura 3300 )

Accura 33002 MESH AH

— 2o
StCt.

2 9600bps, 8 data bits, even parity, 1 stop bitE CIZEE=Z

RS485 Multi-drop 1918

Device 1 Device 2 Device 3 Device N-1
Ta Th Ta Tb Ta Tb tte Ta Tb
Q @ @ @ @ @ @

N AN A

AN
\J?l/ T 1 N N — {1
\l__l_i

i T

L= e
X
&

7 7
2 @ @ @
)| RS232 to 485

Ta Tb Ta Tb
Converter

Device N

Device N

Computer

Warning

Sttt # A8XNE T2II-8

RS485 Sl 2tellt PC[RS232 L EDH X &]

fun

HBGH)| fIoHA= RS4855 RS2322 HtH
F= HHHEI[RTS/CTS XAtEs ZEE0! & 00t

oo

H1E ALSSICH PCet OBIES S&2 HesdH

SuUe T

Ta, Tb EXAE 22 ZHES

=

RS485 Data(TRX) +, Data(TRX) -2 HZot) ZHHE S
RS232 ZE= AMEXPCY UHEE AZEH.

— =

RS485 S E°IY

Request Packetdl Response Packet AFOI2] AlZ2F X EIOIRIS EQICH.



Request Request I From PC to Device
Response From Device to PC

-— -—

at least 2ms at least 10ms

f

AT 2 ) HIEIAIOI2l &4 OIOIEl Packet® OfcHe Zoiez RHEICH SHLEQ
Packet2 A& Ch2 OIOIH Frame2Z FAHEHMH FrameZt2l Al2EH2I9t 5ms OILH It
S0 &2 Packetl Frame2z QIAMECt 8t Packetdt CtE PackethtXle =4 10msOl

a2 AlZtol ZR06tC.

J Several Packets J

A Packet B Packet C Packet

B Packet of frames |

!
| < < < <
_l # [ Address i_l #[  Data | | # [ Last Data | D

First frame within Packet Frame within Packet Idle period Idle period of 10 msec or more
is address less than Smsec separate the Packets

Holding Time before transmitting Request Packet

PC[Master]Jt HEHZEH HOIHESYS 21 %A 10msec[H, 57600bps OlAl= 13msec]

ANZtE = O3S HI0IEHE <8 Request Packet2 &&oH0F StCh. D=0I0IH RequestE
ol= Zd-Meterdl HIOIEHHE £=418t10 =2 HIZ Request Packet2 & &6ts R0 S0l

10
10
o

HOF

]

Ct.
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S PNRE: Tal[TRX+], Tb[TRX-]
A4 E EF AAFES HOIE[Pluggable]
dd 73 1.25t0 3.5 mm?[ 24 to 14 AWG], Shielded twisted pair
X AHOI=Z0| 1219m[4000ft]
o2 & Xl4=/Bus 32 U

Note

uL2919 #Aa= X
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SNEAN LED

OIEl &82 Comm LED= HIEIDH GIOIEHE d&cts R0 =MHS LEIYCEH
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Chapter 3 Modbus RTU EzEZ

Accura 33000l XI&Gt= Modbus RTUNI CHEE MIRFZA2 Ofei et &2 Ct.

Packet Field of Modbus RTU
Modbus RTU= 4 JtXl 2E2 PHELC.

®  Slave Address Field
®  Function Field

m  Data Field

m  Error Check Field

Slave Address Field
Modbus RTU Packet2l slave address 2E= & HIOIES AJIE JIXNIH S&S0l slave
device@! ACCURA 33002 XI&EotJ| ?gt IDE2 O|EE . REd HEH HEHA IDe=E 1 ~
2470ICt. AMEXt= ZE2 AN CIOIHE #4I5t10X St= slave address[OIE ID]IE XA
o M Requestoll OF StL.

Function Field
Modbus RTU Packetll function 2&= &t HI0IE2l AJIE JtXH AFEXIF Y Request

o HEUWES LIEHHDH

Function[Decimal] Meaning Description

03 Read Multiple register Oied JHQl O CIOIE €421

06 Write Single register & JHel OIIE TIOIHE EZaez 8%

16 Write Multiple registers Old JHel OIlE OIOIEHE STUSE 838
Data Field

In
rr

Modbus RTU Packet2| data Z ot 3J|1E JHEICH 0l 2 &&= Request PacketOl Al At
X0t HEH ¥YotnXt ot GIOIEE E&0tH Response PacketBiAe= BIEHMA A=
AOIH 8LEl= CIOIEE &St

2t HIOIE = 2 Bytes[16 bits]2 2AJIE JIAIH 1 =M= &<
JHEICEH

Gt12l “Big Endian” Z%S

ol ]



sHeE =AM

rr

2 Byte OIOIEJF 3A12 hex &t®H A
gl-

HtOIE = 3A hex
ot?l HIOIE =12 hex Jf ECh.

7
=]

Error Check Field
Modbus RTU Packet?l error check 2&= CRC-16 &
&tCt. CRC-162 2 Bytes[16 bits]2l 3D

= Us HELR =

£ M3

ot®l2l “Big Endian” ZOHS JHAILCE.

clES AIS

oto S&S0l &

NN 1 =M &9

ot

FAMEXN = BESLES MMl PacketOl A error check 2EE HI26t) CRC HAtE =&t}
1 ZUE error check =2 HIWGIH S6tA &£2o™ &l It YMst 240IC.
CRC-16 Z12l&0 Hst XHMISH 8™ 2 “Appendix A&B” & & =x.
Packet Format
Slave address Function Data Error check
1 byte 1 byte N X 2 bytes 2 bytes

Exception Responses
MasterOl Al Slave[Accura 330012 S| =otkl Z2 CommandE BUWHL |&E6HA &Z2
Holding RegisterS &= ZX0= Slave22H Exception Responselt 20| =L},

Exception ResponsellA Ol2{E LIEHLHDII fIGHAM Function code2l high order bitE 12

Ct.

Exception Response?| data field= Exception error codeE & &tC.

Exception Response

st

Slave address Function Exception code Error check

1 byte 1 byte 1 byte 2 bytes
Exception code Name Description

01 lllegal Function Request PacketOil A S S0l 42 FHN

02 lllegal Address Request PacketOll Al 2 &35HAl %2 Holding Address
03 lllegal Value Holding AddressOl Al S S0t &2 OO &S




Broadcast Packets

Broadcast Request Packet® Master2 2 ot HZ

&l

s

oF

Ls

2 Slave[OIEH]=Z2 SAl0 2

HH2 MYotH StCh Broadcast Request Packet® Slave AddressJt 021 X2 XM 2IotHH

Bt& 0l Request Packetdt =& GtHCE.

2 E Slave &Xl= Broadcast Request @&2 #4l6t
g2 otXl &=Ch.

AL JefLt Slave EXI0t

flo

e

010



Packet T

Accura 3300 Modbus function2 M-S AIE S 0teHet 2L

Function 03: Read Holding Registers

HIE{Q Wet0le g2 &Il /HM Master= Slave & X2 Read Holding Registers Reguest

Packet2 £ 4&I8HCH Read Holding Registers Request Packet2 £=AIHAQ!I Holding Register

9| Starting Address[AIZHEH AT Word Count[ =412 Register® =12 HDI|&tCH

Starting AddressE 40000 XI0IA ACHECI HEHAZ LIEFHTH 40001=0, 40002=1,
40101= 100, and etc.]. CRC MA2 Appendix B &=X.

HIE = RequestOllA 2= Registere gtS ZL&ol= PacketS SE8HCt.

Request

Slave Function Starting address Word count Error check
03

1 byte 1 byte 2 bytes 2 bytes 2 bytes

0l ]

BIE 101 Aah M[=A 40101], B& MA[=A 40102]2 Function 03 HE2=2 Polling

t= AR 8& ZE=&= ofefie 2L

ol

slave address = 1, starting address = 64, word count = 2, crc high = 85, crc low = D4

Slave Function Starting Address Word Count Error Check
01 03 00 64 00 02 85 D4
Response
Slave Function Byte Count Data Word 1 --- Data Word N Error Check
03 -
1 byte 1 byte 1 byte 2 bytes --- 2 bytes 2 bytes

Data Word = RequestOld 278t HIOIEHS WS2 LIEHHCTEH

0l ]
OIEl 10lA Adt &ehat= 1A1B, Ba &

1
&
Il
N
N
w
@
i
0lo
m
0




slave address = 1, byte count = 4, crc high = D4, crc low = 5F

Slave Function Byte Count Data Word 1 Data Word N Error Check
01 03 04 1A 1B 22 3B D4 5F
Function 06: Write Single Register to Meter
Function 062 OISl &t I XIAEHO HIOIEHE M= Request HECSHO|LCH.
Request
Slave Function Starting Address Data Word Error Check
06
1 byte 1 byte 2 bytes 2 bytes 2 bytes
ol ]
HIEf 12 PT Ratio[Z=4 40053]0ll CIOIEI[78hex]E MJ| HEY
slave address = 1, starting address = 34, data word = 78, crc high =C8, crc low = 26
Slave Function Starting Address Data Word Error Check
01 06 00 34 00 78 C8 26
Response
Function 060 CHst BIEH2 SE€2 RequestE Packet2 & &SHCE.
0l ]
2l Request PacketOll st S€2 Oteier ZCt.
Slave Function Starting Address Data Word Error Check
01 06 00 34 00 78 C8 26

Function 16: Write Multiple Registers to Meter

Function 16[decimall MIEHS2 O dIXAEHOW GIOIEHE M= Request/Response EOHO|

ChIZF2l. &2 162 16842 100| ECt.]
Request
Slave Function Starting Address Word Count Byte Count
10
1 byte 1 byte 2 bytes 2 bytes 1 byte
Data Word 1 --- --- --- | Data Word N Error Check




2 bytes

-—- | 2 bytes

2 bytes

Starting
o Jli=,

0l ]

Address=

N X S
=2o =2

CIOIE S AIZ HEYAE LIEHHD Word Count= &3 dIOIH
Byte Count = Word Count2| S BHO|C}.

HiEl 12 PT Ratio[Z=4 40053], CT Ratio[Z4 40054]0 CIOIE [78hex], OIOIE [0Ahex]

£ M) &¥

slave address = 1,

starting address = 34, word count = 2, byte count = 4, crc high = F1,

crc low = 56
Slave | Function Starting Address Word Count Byte Count Data Word1
01 10 00 34 00 02 04 00 78
Data Word2 Error Check
00 0A F1 56

Response
Slave Function Starting Address Word Count Error Check

10

1 byte 1 byte 2 bytes 2 bytes 2 bytes

ol ]

HIE 12 PT Ratio, CT RatioOl 0| ¥ s 3
Slave Function Starting Address Word Count Error Check
01 10 00 34 00 02 00 06

Reserved Registers

Address map section® Reserved RegisterE ZL &5t QUL Reserved RegisterES

Readdt

B Yoo gtE clEotl, SHS wirteots BR0= 1 0l HELX 2=l

Invalid Registers

Invalid RegisterS Read/Write ot2 Exception Response[Exception code 02]

o
[l




Chapter 4 Modbus RTU Map

Address Map Sections

Overview

Address

Section

Descriptions

40001 ~ 40015

System Information

Product model, basic module, extension module, version, calibration

40016 ~ 40050

Invalid

40051 ~ 40063

Configuration

Communication id, PT/CT ratio, protocol, baud rate, parity bit, stop

bit, demand time

40064 ~ 40100

Invalid

40101 ~ 40147

Measurement

Voltage, current, fundamental current, kW, kVAR, kVA, kWh, kVARh,

kVAh, PF, frequency

40148 ~ 40156

THD, k Factor

Voltage THD, current THD, current k factor

40157 ~ 40167

Extra Energy

kWh/kVARh received, kWh/kVARh delivered, kWh/kVARh total

40169 ~ 40300

Invalid

40301 ~ 40367

Demand, Maximum, Minimum

Demand, peak demand, maximum, minimum

40368 ~ 40400

Invalid

40401 ~ 40592

Harmonics

Voltage harmonics, current harmonics

40593 ~ 40606

Vector Diagram

Voltage[x, y], current[x, y]

40607 ~ 40997

Waveform

Voltage waveform, current waveform

40998 ~ 41000

Invalid

41001 ~ 41097

Demand Trend

kW demand trend

41098 ~ 41100 Invalid

41101 ~ 41107 Reset kWh reset, kVARh reset, kVAh reset, all demand reset, all peak
demand reset, max/min reset, offset reset

41108 ~ 49000 Invalid

49001 ~ 49098

Short-formed data block

Collection of measurements and controls




System information section

Address | Attribute | Measurement Format Descriptions
40001 R Product model UINT16 2500 = Accura 2500
3300 = Accura 3300
3500 = Accura 3500
3550 = Accura 3550
7500 = Accura 7500
7800 = Accura 7800
1010 = RTM 010
1050 = RTM 050
1100 = RTM 100
1200 = RTM 200
1300 = RTM 300
1301 = RTP 300
1302 = LPU 300
40002 R Serial number UINT32 HE#HS
40004 R Reserved UINT16
40005 R Reserved UINT32
40007 R Reserved UINT16
40008 R Reserved UINT32
40010 R Hardware version UINT16
40011 R Firmware version UINT16
40012 R Map version UINT16
40013 R Calibration year UINT16
40014 R Calibration month UINT16
40015 R Calibration date UINT16
oo Invalid UINT16 oo
40050 Invalid UINT16
Configuration section
Address | Afiribute | Measurement Format | Default Descriptions
40051 R/W Communication 1D UINT16 | 1 1~ 247
40052 | R/W Wiring mode[Z & 2E] | UINT16 | 3 = 3P4W 0 = TP2W[Et &2 4]
1 = TP3W[EtAI3H]
2 = 3P3W, Open delta[& &3 4]
3 = 3P4W[&t A4 M)
40053 | R/W PT H UINT16 | 10 0~ 9999
PT Bl =PT1X=/PT2XS
&Ml PTHI =PT Hl x0.1
40054 R/W CT dl UINT16 | 10 0 ~ 5000
CTH =CT1X=/CT2X=
40055 R/W Protocol UINT16 | 1 = Modbus RTU 0 = Rootech[Ml £ X £]




1 = Modbus RTU
40056 | R/W Baud rate UINT16 | 3 = 9600bps 0 = 1200bps
1 = 2400bps
2 = 4800bps
3 = 9600bps
4 = 19200bps
5 = 38400bps
6 = 57600bps
0 = None parity
40057 R/W Parity bit UINT16 | 2 = Even parity 1 = Odd parity
2 = Even parity
40058 | R/W Stop bit UINT16 | 0 = 1 stop bit 0= 1 stop bit
1 = 2 stop bits
40059 R Reserved UINT16
40060 R Reserved UINT16
40061 R Reserved UINT16
40062 |RW | 2EH2U4 method” | UINTI6 | 0 = Method 1 0 = Method 1
1 = Method 2
40063 R/W Demand time[Minute] UINT16 | 15 1 ~60
40064 R Reserved UINT16
40065 | R N=E SRS UINT16 | 0 = 60Hz 0 = 60Hz
1 = 50Hz
0 = kWh/kVARh received
3 = kWh/kVARh net — .
40066 |RW | EAmzzael UINT16 1 = kWh/kvARh delivered
2 = kWh/kVARh total
3 = kWh/kVARh net
ooe Invalid UINT16 e
40100 R Invalid UINT16

"Method0ll CH&F REAISH BE= “Accura 3300S AFEXHIH=" =X,

"4 & X242 [KWh/KVAR received]2 23IE0IA= Positive 201D, & & &2 2¢[kWh/kVARh delivered]
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Ap-_=FMAMA270| ],
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2 gEIISUHAME Positive 2t0ICH U E&& Z[kWh/KVARh net]2

1

e

&S [kWh/KVARNh total] 2 "M HS+SH A E"0IC




Measurement section

Address Attribute Measurement Format ScoleT Descriptions
40101 R Voltage a UINT16 VSA[40109]
40102 R Voltage b UINT16 VSA[40109]
40103 R Voltage ¢ UINT16 VSA[40109]
40104 R Voltage average UINT16 VSA[40109]
40105 R Line Voltage ab UINT16 VSA[40109]
40106 R Line Voltage bc UINT16 VSA[40109]
40107 R Line Voltage ca UINT16 VSA[40109]
40108 R Line Voltage average UINT16 VSA[40109]
40109 R Voltage Scale UINT16

40110 R Current a UINT16 VSB[40118]
40111 R Current b UINT16 VSB[40118]
40112 R Current ¢ UINT16 VSB[40118]
40113 R Current average UINT16 VSB[40118]
40114 R Fundamental Current a UINT16 VSB[40118]
40115 R Fundamental Current b UINT16 VSB[40118]
40116 R Fundamental Current ¢ UINT16 VSB[40118]
40117 R Fundamental Current average UINT16 VSB[40118]
40118 R Current Scale UINT16

40119 R kW a INT16 VSB[40122]
40120 R kW b INT16 VSB[40122]
40121 R kW ¢ INT16 VSB[40122]
40122 R kW Scale UINT16

40123 R Total kW INT16 VSB[40124]
40124 R Total kW Scale UINT16

40125 R kVAR a INT16 VSB[40128]
40126 R kVAR b INT16 VSB[40128]
40127 R kVAR c INT16 VSB[40128]
40128 R kVAR Scale UINT16

40129 R Total kVAR INT16 VSB[40130]
40130 R Total kVAR Scale UINT16

40131 R kVA a INT16 VSB[40134]
40132 R kVA b INT16 VSB[40134]
40133 R kVA ¢ INT16 VSB[40134]




40134 R kVA Scale UINT16

40135 R Total kVA INT16 VSB[40136]
40136 R Total kVA Scale UINT16

40137 R PF a INT16 x0.001
40138 R PF b INT16 x0.001
40139 R PF c INT16 x0.001
40140 R Total PF INT16 x0.001
40141 R Frequency UINT16 x0.01
40142 R KWh net! [kWh received — kWh delivered)] INT32 x1
40144 R kVARh netl[kVARh received — kVARh delivered] | INT32 x1
40146 R/W kVAh INT32 x1

'Yl E 212 [KWh/KVARN net] 2 “+EEB - SR T2 0|0},

SIS0 A2 Positive g8t0110, & & &Z[kWh/KVARh delivered] 2

THD, k Factor section

TAJQUHAS “HE=XIHA O EE.
=M™ &2 [KWh/KVARh received] 2 &

LEI|IZ0 A2 Positive gtOICt.

Address | Atfribute Measurement Format Scc:IeJr Descriptions
40148 R Voltage a THD UINT16 x0.1

40149 R Voltage b THD UINT16 x0.1

40150 R Voltage ¢ THD UINT16 x0.1

40151 R Current a THD UINT16 x0.1

40152 R Current b THD UINT16 x0.1

40153 R Current ¢ THD UINT16 x0.1

40154 R Current a K Factor UINT16 x0.01

40155 R Current b K Factor UINT16 x0.01

40156 R Current ¢ K Factor UINT16 x0.01

Extra energy section

TANLHAS “HETIH A

Address | Atfribute Measurement Format ScoleT Descriptions
40157 | RW kWh received’ UINT32 | x1
40159 | R/W kWh delivered” UINT32 | x1
40161 | R kWh total [kWh received + kWh delivered] UINT32 | x1
40163 | R/W KVARh received' UINT32 | x1
40165 | R/W KVARh delivered” UINT32 | x1
40167 | R KVARh total“[kVARh received + kVARh delivered] | UINT32 | x1
oo Invalid oo




40300 Invalid UINT16

TANLHMS “HEX

H & HOIKI" &=,

A & &2t 2 [KWh/KVARh received]S S£3HE0IAI= Positive 2t0ICH 225 & & 212 [kWh/kVARh

delivered]S X IJ|S0I A2 Positive 2L0ICH 28 AHE 21 2F [kWh/KVARh total] S “4 &

Demand, Maximum, Minimum section

¥

o

E SN~y

S (Al Al

0
Ju

o

£70ICt.

Address | Attribute Measurement Format Sc;alg;r Descriptions
40301 R Total kW demand INT16 VSB[40302]
40302 R Total kW demand Scale UINT16

40303 R Total kVAR demand INT16 VSB[40304]
40304 R Total kVAR demand Scale UINT16

40305 R Total kVA demand INT16 VSB[40306]
40306 R Total kVA demand Scale UINT16

40307 R Current a demand UINT16 VSB[40311]
40308 R Current b demand UINT16 VSB[40311]
40309 R Current ¢ demand UINT16 VSB[40311]
40310 R Reserved UINT16

40311 R Current demand Scale UINT16

40312 R Total kW peak demand INT16 VSB[40313]
40313 R Total kW peak demand Scale UINT16

40314 R Total kVAR peak demand INT16 VSB[40315]
40315 R Total kVAR peak demand Scale UINT16

40316 R Total kVA peak demand INT16 VSB[40317]
40317 R Total kVA peak demand Scale UINT16

40318 R Current a peak demand UINT16 VSB[40322]
40319 R Current b peak demand UINT16 VSB[40322]
40320 R Current ¢ peak demand UINT16 VSB[40322]
40321 R Reserved UINT16

40322 R Current peak demand Scale UINT16

40323 R Voltage a maximum UINT16 VSA[40331]
40324 R Voltage b maximum UINT16 VSA[40331]
40325 R Voltage ¢ maximum UINT16 VSA[40331]
40326 R Voltage average maximum UINT16 VSA[40331]
40327 R Line voltage ab maximum UINT16 VSA[40331]
40328 R Line voltage bc maximum UINT16 VSA[40331]




40329 Line voltage ca maximum UINT16 VSA[40331]
40330 Line voltage average maximum UINT16 VSA[40331]
40331 Voltage maximum Scale UINT16

40332 Current a maximum UINT16 VSB[40340]
40333 Current b maximum UINT16 VSB[40340]
40334 Current ¢ maximum UINT16 VSB[40340]
40335 Current average maximum UINT16 VSB[40340]
40336 Fundamental Current @ maximum UINT16 VSB[40340]
40337 Fundamental Current b maximum UINT16 VSB[40340]
40338 Fundamental Current ¢ maximum UINT16 VSB[40340]
40339 Fundamental Current average maximum UINT16 VSB[40340]
40340 Current maximum Scale UINT16

40341 kW a maximum INT16 VSB[40344]
40342 kW b maximum INT16 VSB[40344]
40343 kW ¢ maximum INT16 VSB[40344]
40344 kW maximum Scale UINT16

40345 Total kW maximum INT16 VSB[40346]
40346 Total kW maximum Scale UINT16

40347 kVAR a maximum INT16 VSB[40350]
40348 kVAR b maximum INT16 VSB[40350]
40349 kVAR ¢ maximum INT16 VSB[40350]
40350 kVAR maximum Scale UINT16

40351 Total kVAR maximum INT16 VSB[40352]
40352 Total kVAR maximum Scale UINT16

40353 kVA a maximum INT16 VSB[40356]
40354 kVA b maximum INT16 VSB[40356]
40355 kVA ¢ maximum INT16 VSB[40356]
40356 kVA maximum Scale UINT16

40357 Total kVA maximum INT16 VSB[40358]
40358 Total kVA maximum Scale UINT16

40359 Voltage a minimum UINT16 VSA[40367]
40360 Voltage b minimum UINT16 VSA[40367]
40361 Voltage ¢ minimum UINT16 VSA[40367]
40362 Voltage average minimum UINT16 VSA[40367]
40363 Line Voltage ab minimum UINT16 VSA[40367]




40364 R Line Voltage bc minimum UINT16 VSA[40367]
40365 R Line Voltage ca minimum UINT16 VSA[40367]
40366 R Line Voltage average minimum UINT16 VSA[40367]
40367 R Voltage minimum Scale UINT16

ooe Invalid oee
40400 Invalid UINT16

TAsiare “HSXAA HOIX" &E

Harmonic section
Address | Attribute Measurement Format Sc;alg;r Descriptions
40401 R DC voltage a[%)] UINT16 x0.1
40402 R Voltage a 15" harmonic[%) UINT16 x0.1
40403 R Voltage a 2" harmonic[%] UINT16 x0.1

oee see UINT16 x0.1 oee
40432 R Voltage a 31" harmonic[%)] UINT16 x0.1
40433 R DC voltage b[%] UINT16 x0.1
40434 R Voltage b 15" harmonic[%)] UINT16 x0.1
40435 R Voltage b 2" harmonic[%] UINT16 x0.1

oo oo UINT16 x0.1 oo
40464 R Voltage b 31 harmonic[%)] UINT16 x0.1
40465 R DC voltage c[%] UINT16 x0.1
40466 R Voltage ¢ 1% harmonic[%] UINT16 x0.1
40467 R Voltage ¢ 2" harmonic[%] UINT16 x0.1

oee see UINT16 x0.1 2L
40496 R Voltage ¢ 31 harmonic[%)] UINT16 x0.1
40497 R DC Current a[%) UINT16 x0.1
40498 R Current a 15" harmonic[%)] UINT16 x0.1
40499 R Current a 2" harmonic[%] UINT16 x0.1

oo oo UINT16 x0.1 oo
40528 R Current a 31 harmonic[%)] UINT16 x0.1
40529 R DC Current b[%)] UINT16 x0.1
40530 R Current b 15" harmonic[%] UINT16 x0.1
40531 R Current b 2" harmonic[%] UINT16 x0.1

oo oo UINT16 x0.1 oo
40560 R Current b 31¢" harmonic[%)] UINT16 x0.1
40561 R DC Current c[%] UINT16 x0.1




40562 R Current ¢ 18 harmonic[%)] UINT16 x0.1

40563 R Current ¢ 2™ harmonic[%] UINT16 x0.1
UINT16 x0.1
40592 R Current ¢ 31" harmonic[%)] UINT16 x0.1

TAdQA 2 “HSHHA HOIX" &BE.

Vector diagram section’

Address | Attribute Measurement Format S(;alei Descriptions
40593 R Voltage a x INT16 x1

40594 R Voltage a 'y INT16 x1

40595 R Voltage b x INT16 x1

40596 R Voltage b y INT16 x1

40597 R Voltage ¢ x INT16 x1

40598 R Voltage cy INT16 x1

40599 Reserved UINT16

40600 R Current a x INT16 x1

40601 R Currentay INT16 x1

40602 R Current b x INT16 x1

40603 R Currentby INT16 x1

40604 R Current ¢ x INT16 x1

40605 R Currentcy INT16 x1

40606 Reserved UINT16

TAst Mgt J|ZO® B, CA T A B, CA MBS AU x, vy HEACR LIEHHC Voltage ax, a vy,

bx, by, cx,cy 2 ZCHgt2 34700/12 Currentax,ay, bx, by, cx,cy 2 ZUW22 10000ICt.
TAYQUHAS “HEXIHA BOIKN EE.

Waveform section

Address | Aftribute Measurement Format Scc:IeJr Descriptions

40607 | /W Waveform Update Flag[IrDA port] UINT16 Write[0xFF] = Update Request
Read[0x00]= Update Done

40608 R/W Waveform Update Flag[RS$485 port] UINT16 Write[OxFF] = Update Request
Read[0x00]= Update Done

40609 R Voltage a 1* Waveform data INT16 x1

40610 R Voltage a 2" Waveform data INT16 x1

oos oee INT16 x1 oee
40672 R Voltage a 64" Waveform data INT16 x1
40673 R Reserved UINT16

60674 R Current a 1% Waveform data INT16 x1




40675 R Current a 2" Waveform data INT16 x1

oos oee INT16 x1 oee
40737 R Current a 64™ Waveform data INT16 x1
40738 R Reserved UINT16
40739 R Voltage b 15" Waveform data INT16 x1
40740 R Voltage b 2" Waveform data INT16 x1

INT16 x1
40802 R Voltage b 64" Waveform data INT16 x1
40803 R Reserved UINT16
40804 R Current b 1** Waveform data INT16 x1
40805 R Current b 2" Waveform data INT16 x1

oos oee INT16 x1 oee
40867 R Current b 64™ Waveform data INT16 x1
40868 R Reserved UINT16
40869 R Voltage ¢ 1% Waveform data INT16 x1
40870 R Voltage ¢ 2™ Waveform data INT16 x1

INT16 x1
60932 R Voltage ¢ 64" Waveform data INT16 x1
40933 R Reserved UINT16
40934 R Current ¢ 1* Waveform data INT16 x1
40935 R Current ¢ 2" Waveform data INT16 x1

oos oee INT16 x1 oee
40997 R Current ¢ 64™ Waveform data INT16 x1
40998 Invalid UINT16
40999 Invalid UINT16
41000 Invalid UINT16

TAyyare “HSXHA HOIX" FE

Demand trend section
Address | Attribute Measurement Format ScaleT Descriptions
41001 R Total kW demand trend valuel INT16 VSB[41097]
41002 R Total kW demand trend value?2 INT16 VSB[41097]

INT16 VSB[41097]
41096 R Total kW demand trend value96 INT16 VSB[41097]
41097 R Total kW demand trend value Scale UINT16
41098 Invalid UINT16




41099 Invalid UINT16
41100 Invalid UINT16
TAAare “HSXIHA HOIX" FHE.
Reset section
Address | Attribute Measurement Format Descriptions
41101 | W kWh Reset UINT16 OxOOFF = kWh Reset
41102 | W KVARh Reset UINT16 0xO0FF = kWh Reset
41103 | W kVAh Reset UINT16 0xO0FF = kVAh Reset
41104 w All Demand Reset UINT16 OxO0FF = All Demand Reset
41105 W All Peak Demand Reset UINT16 OxO0FF = All Peak Demand Reset
41106 W Max/Min Reset UINT16 OxO0FF = Max/Min Reset
41107 W Offset Reset UINT16 Ox00FF = Offset Reset
oo Invalid oo
41200 Invalid UINT16




Short-formed data block Section

Short-formed data block2 AFS XA E=x=Hol HXAHDIIZ2 HE € MHolz 24 &

Co 2HEtE HHE=dAYOICH O
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Z, dotls HOIEIFSAI 6ddd & Polling
gt floating point CIOIEHES S XI&AGIEZ AHLHAD 22 OOIH HEU0l S&00IH

ASE = UCH
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Short-formed data block® Accura 3300/3300S, 3500/3500S, 3550/3550S, 7500 1t RTM

300, RTP 300 220 s2 2522 ZMotE22, ZEE=Z SEld AIZE = ULH

Address Attribute Measurement Format ScczIeJr Descriptions
49001 R Voltage a FLOAT

49003 R Voltage b FLOAT

49005 R Voltage ¢ FLOAT

49007 R Voltage ab FLOAT

49009 R Voltage bc FLOAT

49011 R Voltage ca FLOAT

49013 R Current a FLOAT

49015 R Current b FLOAT

49017 R Current ¢ FLOAT

49019 R Reserved FLOAT

49021 R kW a FLOAT

49023 R kW b FLOAT

49025 R kW ¢ FLOAT

49027 R Total kW FLOAT

49029 R kVAR a FLOAT

49031 R kVAR b FLOAT

49033 R kVAR ¢ FLOAT

49035 R Total kVAR FLOAT

49037 R kVA a FLOAT

49039 R kVA b FLOAT

49041 R kVA ¢ FLOAT

49043 R Total kVA FLOAT

49045 R PFa INT16 x0.001
49046 R PF b INT16 x0.001
49047 R PF c INT16 x0.001




49048 Total PF INT16 x0.001
49049 Frequency UINT16 x0.01
49050 kWh INT32 x1
49052 kVARh INT32 x1
49054 Voltage a THD UINT16 x0.1
49055 Voltage b THD UINT16 x0.1
49056 Voltage ¢ THD UINT16 x0.1
49057 Current a THD UINT16 x0.1
49058 Current b THD UINT16 x0.1
49059 Current ¢ THD UINT16 x0.1
49060 Reserved UINT16

49061 Reserved UINT16

49062 Reserved UINT16

49063 Reserved UINT16

49064 Reserved UINT16

49065 Reserved UINT16

49066 Reserved UINT16

49067 Reserved UINT16

49068 Reserved UINT16

49069 Reserved UINT16

49070 Reserved UINT16

49071 Reserved UINT16

49072 Reserved UINT16

49073 Reserved UINT16

49074 kWh/kVARh Reset UINT16 0x0001 = Reset
49075 Reserved UINT16

49076 Reserved UINT16

49077 Reserved UINT16

49078 Reserved UINT16

49079 Reserved UINT16

49080 Reserved UINT16

49081 Reserved UINT16

49082 Reserved UINT16

49083 Reserved UINT16

49084 Reserved UINT16




49085 Reserved UINT16
49086 Reserved UINT16
49087 Reserved UINT16
49088 Reserved UINT16
49089 Reserved UINT16
49090 Reserved UINT16
49091 Reserved UINT16
49092 Reserved UINT16
49093 Reserved UINT16
49094 Reserved UINT16
49095 Reserved UINT16
49096 Reserved UINT16
49097 Reserved UINT16
49098 Reserved UINT16

TANLHAS “H=RIH




HOIE E%[data formats]

Accura 3300S2 0tcHel HIOIEXZESHE X & StLt.

UINT16: 16bit unsigned integer
0 ~ 655352 &Nl dRIAEG HRIE JHELCH

INT16: 16bit signed integer
-32768 ~ 327672 two’'s complement &KXl HIXAEZ HAE IFEICH

UINT32 or INT32
32bite A5 JHel 16bit dIXIAEHZ LIEDH ® BM/S M dXNAHE &9/ d

NAHE LEHWH D, 32bit CIOIEZ B Eot= S42 Oteiet 2L
AN HXAEHB = (&2 HIXAH x 65536) + ot AIXIAH

B Unsigned 32bit 3%

A9 HXNAEH ot dANAH=E 25 unsigned 16bit integerOl Ct.

o] &< dIXIAE= 10BF hex(unsigned)= 4287 011, ot dXAEH= 126F

hex(unsigned)= 4719 ¢ AL
AH AKX AE = (4287 x 65536) + 4719 = 280957551
B Signed 32bit &2
A2 HXAEBE= signed 16bit integer0ld, &t dIXIAEE  unsigned 16bit

integerO|Ct.

O] &9 dIXIAHEH= FFFF  hex(signed)= -1 0l1, &t dIXIAEH= 126F

hex(unsigned)= 4719 ¢ &L
A HIXIAEBE = (-1 x 65536) + 4719 = -60817

FLOAT: 32bit Floating point[IEEE 754]
32bit= HEE S M 16bit AXNAEHZ LHECH R BHM/S BN dXNABH= &9/5H9 d



NAEHE LIEILH LD, floating point 8t2& Hatote SAI2 0teiet ZCh.

_A\S _ .
AlHl floating pointat = ( 1) x 2 exponent 127)><(1+ mantlssa), ch s= 235(sign).

Register High Low
Bit 15114 (13|12 |11 [10]|9|8|7|6|5|4|3|2|1]|0|15(14 |13 |12 1110|9876
s Exponent Mantissa
0l ]
Register High Low
Bit 1514 (13|12 (1110|987 (6|54 |3|2|1[0|15 (1413|1211 [10]|9|8]|7]|6

r{1rjofjojof1rfojofryrfrjofojofojrfofojo|1r|1r|1jof1rjrf|o

s Exponent Mantissa

2 EO0A S, Exponent, MantissaJt
S=1
Exponent = 10001001 (binary) = 137(decimal)
Mantissa = 0.11000010001110110111001 (binary)
= Ix2 +1x22 +0x2° +0x27 4. 41x 272
= 0.75871956(decimal)
o=z,

AT floating pointat = (1 x 267 %7) » (1+-0.75871956) = ~1800.929




LEQR Y

nkISTH
x0.1, x0.01, x0.001
AR AHFU2 AXAEBH DEAANL[x0.1, x0.01, x0.001]01 S& =2

bl
i
]
o

2H A== dlNAH x DEAHL

Ol] =Tt elIXIAE[40141]= 6000, DE AN L=x0.01 2! B=L
2 Ml =Ik=== 6000 x 0.01=60.00

A
VSA[2HY RIAE)

VSAE Variable Scale Et2 AZS UEHHCH &AM HAIF2 Al A2 JHEAHNE G0
et 0.10] s& e

bl
r

StCh &, A9 dlXAH2 dold= 1, 10, 100, 1000 & oLt
o gts JH&LCH

N A== dXNAH x A9e dIAAE x 0.1

oll]
Address | Atfribute Measurement Format Scale Descriptions
40101 R Voltage a UINT16 VSA[40109]
UINT16
40109 R Voltage scale UINT16

A3 L0l VSA[40109]21 B
HEelA 401012 AN &

222, 014 401092 &g AJH=10 0IH

A AL HY=222x 10x 0.1=222.0

VSB[AHZ RN AH]
VSBE Variable Scale Et@ BE LIEFHCH AKX AH=gt2 dIXAEZ0 JHHANLY GIOIE
2 0.00101 s& ez HESCH &, AdE A XNAHS COIEHE 1, 10, 100, 1000 & ot
Ltel g2 JH&ICH.



M AFd= dINAH x AHE dIXNAH x 0.001

oll]
Address | Atfribute Measurement Format Scale Descriptions
40110 R Current UINT16 VSB[40118]
UINT16
40118 R Current scale UINT16

A0l vSB[40118]¢e H<
HEelA 401102 AY 8F=302, HEdlA 401182 &F AJHE=10 0IEH

A A4 HF=302x 10 x 0.001=3.02



APPENDIX A CRC-16 Calculation

CRC-16 Generation

Modbus RTU Protocol2 Reverse CRC Generation € 112I&S2 AIS

o
o

CRC ¥¥EA

XtAMISt C code= Appendix B & X,

1. Load a 16-Dit register with FFFF hex(all 1’s). Call this the CRC register

2. Exclusive OR the first 8-bit byte of the message with the low—order byte of the
16-bit CRC register, putting the result in the CRC register.

3. Shift the CRC register one bit to the right (toward the LSB), zero—filling the MSB.
Extract and examine the LSB.

4. (if the LSB was 0 ): Repeat Step 3(another shift)

5. (if the LSB was 1): Exclusive OR the CRC register with the polynomial value A))1
hex (1010 0000 0000 0001)

6. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a

complete 8-bit byte will have been processed.



CRC table

0000

c601

cc01

0a00

dsol

1e00

1400

d201

foo1

3600

3c00

fa01

2800

ee0l

e401

2200

a001

6600

6c00

aal0l

7800

be01

b401

7200

5000

9601

9c01

5a00

8801

4e00

4400

8201

cOcl

06c0

OccO

cacl

18c0

decl

d4cl

12¢c0

30c0

fécl

fccl

3ac0

e8cl

2ec0

24c0

e2cl

60c0

a6cl

accl

6ac0

b8cl

7ec0

74c0

b2cl

90c1

56¢0

5cc0

9acl

48c0

8ecl

84cl

42c0

cl81

0780

0d8o0

ch81

1980

dfgl

ds81

1380

3180

f781

fd81

3b80

e981

2f80

2580

e381

6180

ar8l

ad8l

6b80

b981

780

7580

b381

9181

5780

5d80

9b81

4980

8f81

8581

4380

0140

c741

cd4l

0b40

do41

1f40

1540

d341

f141

3740

3d40

fb4l

2940

ef4l

e541

2340

al4l

6740

6d40

ab4l

7940

bf41

b541

7340

5140

9741

9d41

5b40

8941

4140

4540

8341

c301

0500

0f00

c901

1b00

ddo1

d701

1100

3300

f501

ffol

3900

eb01l

2d00

2700

el01

6300

a501

af0l

6900

bb01

7d00

7700

b101

9301

5500

5f00

9901

4b00

8d01

8701

4100

03c0

c5cl

cfcl

09c0

dbcl

1dc0

17¢c0

dicl

f3cl

35c0

3fco

focl

2bc0

edcl

e7cl

21c0

a3cl

65c0

6fcO

adcl

7bc0

bdcl

b7cl

71c0

53c0

95cl

ofcl

59c0

8bcl

4dc0

47¢c0

8lcl

0280

c481

ce8l

0880

da81l

1c80

1680

dos1

f281

3480

3e80

fa81l

2a80

ec81

€681

2080

a281

6480

6e80

a881

7a80

bc81l

b681

7080

5280

9481

9e81

5880

8a81

4c80

4680

8081

c241

0440

0e40

c841

1a40

dc4l

de4l

1040

3240

f441

fedl

3840

eadl

2c40

2640

e041

6240

ad41

ae4l

6840

ba4l

7¢40

7640

b041

9241

5440

5e40

9841

4a40

8cal

8641

4040




APPENDIX B Modbus RTU C Code Example

Data Receiving and CRC Generation& Checking

Modbus RTU Protocol2| Packet& 1t X A0 CHst 2+EHst C code GIME 2 QICH.
Request Packet Generation

main module, Read Holding Registers Request Example

#define CRC_16 0xA001
unsigned int CrcTable[256];
main()
{
unsigned char send_byte[12];

unsigned short crc_out;

MakeCrcTable(CRC_16);
send_byte[0]= 0x01
send_byte[1]= 0x03
send_byte[2]= 0x00;
send_byte[3]= 0x64;
send_byte[4]= 0x00;
send_byte[5]= 0x02;

crc_out=MakeCrc(send_byte,6);

send_byte[6]= ( crc_out >> 8 )& OxFF;

send_byte[7]= crc_out & OxFF;




Response Packet Checking

main module, Read Holding Registers Response Example

#define PacketLen 9

int status; & receive_byte= =4&IE CIOIEIBIIH

unsigned char receive_byte[PacketLen]; & 2=AIHI0IE3J1= 9 Bytes

status =CheckCrc(receive_byte ,PacketLen); & |f( status ==0) “CRC Succeful”
Else “CRC Error”

CRC functions

sub functions

unsigned int GenCrc( unsigned int Data, unsigned int Polynomial, unsigned int crc )
{
unsigned int ccc;
/* Reverse CRC >> Modicon Crc */
for(ccc=0; cce<8; cee++){
if((Data™crc) & 1

crc = (cre>>1) N Polynomial;

elsef{
crc >>=1;

}

Data >>=1;

}

return( crc&OxFFFF );




void MakeCrcTable( unsigned int Polynomial )
{ unsigned int ccc;
for( ccc=0; ccc<256; ccc++)
CrcTable[ccc] = GenCrc( ccc, Polynomial, 0 );

}

unsigned int MakeCrc(unsigned char *buff, unsigned int CrcCount)
{
unsigned int crc;
crc = CRC16(buff, CrcCount);
return crc;
}
unsigned short CRC16( unsigned char *puchMsg, unsigned short usDatalLen )
{ unsigned char uchCRCHi = OxFF;
unsigned char uchCRCLo = OxFF;
unsigned ulndex;
while( usDataLen--) {
ulndex = uchCRCHi ” *puchMsg++;
uchCRCHi = uchCRCLo ” ( CrcTable[ulndex] & OxFF );
uchCRCLo = ( CrcTable[ulndex] >> 8 ) & OxFF;
}
return( (uchCRCHi << 8) | uchCRCLo );
}
unsigned int CheckCrc(unsigned char *buff, unsigned int CrcCount)
{
unsigned int crc;
CrcCount -= 2;
crc = CRC16(buff, CrcCount);
buff += CrcCount;

if(( (*buff++ & Oxff) 1= ((crc>>8) & Oxff) || ( ( *buff & Oxff ) != (crc & Oxff )))

{ /* Error occured */
return 1;

}

else { /* Error did not occur */
return O;

}
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