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1. INTRODUCTION

1.1 Serial Communicatio
RTP 300T= Master/Slave 2t2
M9 T2l SAS 25K RT
Modbus RTU Z2E22 bt PCY PLC S 22 XS3 ZHIY AHGH| |ASt T2E22A

o =
pa

AMEZ 26t Multi-drop2& S&3ot= RS485 SAIZEE JHEILCH
&t Modbus RTU Protocol2 XI& &tC.

T
w
(@)
(@)
o
e
e
>

]
=
i
10

Slave[RTP 300]2t Master[PC L= PLC S12te HE 2« SetupOl & CIOIH H2E 82
A

=S A =

Master/Slave Multi-drop
o UERANS ZE SAS Master/Slavel 2AloZ2 0|20 XICH.

AN 2= 22 d2= AIEGHD MOIEHCT.

® Master= S4& A
e Slave ¥Xl= Master? QA0 UAS W2 SES&= SHCL
e B2E SAIUOIEE PacketEZ 0|20 X121 & Packet2 HIOIEEZ 0120 & X§gez P4

=0

i

e Mastertl 2IoHAM M&EE Z2E Packet® Requestdt T3] Slavell 2l M&E 2 E Packet
2 Responsedt &l C}.

® Master/Slave SA&I0HA Master2 2 E GtLE2] Request)t @3 otI0 HZAE SlaveS0ll 2%
otLtBHO| ResponsestLt.

Modbus RTU Protocol
o UBIAISIIE 2IT HE Z2EZ.
e =8 HIEU S4E Modbus RTUOIS HE.
e ModiconAt2] Modbus RTU ZZ2E 20 =oHAl & H St
o [HHS 2 HEMOIH L £& MU0IHN s HEHAWES 01230 2 CIOIEHl st
HSEHQ Sd+#s IHsoHAl &t

® Modbus= MASEC HE ZZEZSZAN PLCL USHEZIOY SWHAM= SHECOIHE
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1.2 Communication
RTP 30072l ZHEEAMAEAHES 8 data bits, even parity, 1 stop bitE CIZEZ stL}t. XHAIE HIEH SAl&

3 ¢y

“RTP 300T Users Guide™ &%

RS485 S4l2 Ch==2 HIEHE HZotJl ?otH HAcet BHdsS 8. JI2H2Z 3

B Ol=ot® ZICH 247J000HKI2 BIEHE HZ2g = UL 2= X2 AZ2 RS485 HMIEHH
Ct.

ro

ot 2l

]

el[1.2km]E EX =5 o

RS485 Multi-drop Connection Diagram

Shielded Lines

.|}_

= h

RS232 to 485
Converter

RS485 S4! ctelilt PC-PCE RS232 X EQH X|R-E AHEGH)| AoHA= RS4855 RS232=2 HIH =
= ZHE[RTS/CTS XS ZES0| TI0{0F E]15 AFESHCE PC2H RTP 3002 S4&l2 RTP 3002 Ta,
Tb S8 202t HBE Sl RS485 Data(TRX) +, Data(TRX) —2 HZ5t1D HHE S RS232 ZE= AIS
XPCRF LHUZ HAHBICH RS485 SAIMS AWG 22[0.33mm?]0I&S] RAZ JiXle AcE

Twisted Paird S AFZ6HOF StCH.
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RS485 Communication Timing
Request Packetlt Response Packet AFOI2] Al2F X EIOIRIS EQICH.

[ Request From PC to Meter

at least 2msec

Response From Meter to PC

Packet Recognition Time
Az 0w 2Z HEAMOIWAM S5 = OOl Packet2 Oteiel Zooz RHECH SHLES
Packet2 HEE Ch==2 OIOIE Framel2z& REEMH FrameZt2l JHeElJt 10bits Ol S O{OF 22

Packetl Framel & QIAIEICt & Packetlt CIS PacketWXl= =4 10bit0Ol &2 Al2t0] Z 26T,

i Several Packets l

A Packet B Packet C Packet

RN AN RN @ NN NN

| L

B Packet of frames |

|
| 5 & 5 &
"~ |&[ Address | |&[ Dpata | |3 [ LastData_| D

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

Holding Time before transmitting Request Packet
PC[Master] 0l A Meter2 28 HIOIEHE 21HE ZA 1.2msec[9600bpsQIF 219 Al2H0l XILHZ0f

I_

CtS OIOIEIE 98t Request Packet2 MESGHOF &L DX0I0IE RequestE ot & SR-Meterdt

b

)

CIOIEIE #=4&l5t1) 2 HIZ Request PacketS &&ot=s H<-0 S0l =R2loi0F &
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2. MODBUS RTU PROTOCOL

2.1 Modbus RTU Protocol
RTP 300TOIA XI5l= Modbus RTUOI CHEH MIEA=S Ofelet 2Ch.

Packet Field of Modbus RTU
Modbus RTU= 4 JtXl 2E& A EIC.

® Slave Address Field
®  Function Field

e Data Field

®  Error Check Field

Slave Address Field

Modbus RTU Packet2l slave address 2&= & HI0IE2 3AJIE IJHANGH SAIS0l slave device?l
RTP 300TE XI&EGH)| I8t ID2 OI8El. 258 UHEH HEHA ID= 1 ~ 2470I0CH MEX=E ZZ2
UM CIOIEHE ==Al5t DXt ot= slave address[OIE] ID]E XIB A RequestdiOF StCH.

Function Field
Modbus RTU Packet@ function 2E= & HI0IES 3AJI2 JIXIMH AF2XIE BY Requestll ALY

E= LBt

Function[Decimal] Meaning Description

03 Read Multiple register otLl Ol&tel OiIE H=OAO0IE 2401

06 Write Single register St JHel OIE CIOIHE SEe=z &3
16 Write Multiple registers 0lef i B HIOIHE SdHatsz &3
Data Field

Modbus RTU Packetll data Z&== Jt8 3JIE JIAILCEH 0] == Request PacketOllA AP XHDF O
HOl ZdotDX ot= OOIEHE EZ&otH Response PacketllAl= HIE A AFZ2XH0IAH MEE = O
OlHE HE& st
2t 0= 2 Bytes[16 bits]2 3AJIE JIXAH 1O =M= a9 o9 “Big Endian” ZEO S JHEICH
0l ]
2 Byte OIOIE{JF 3A12 hex 2t &&=
&2 HIOIE = 3A hex

Hr
x

=
[

ot?l HIOIE =12 hex
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Error Check Field

Modbus RTU Packet2| error check 2&&= CRC-16 Z12IE2 AIE0I0 SASH LME = JAs

HMELRFE MIASCE CRC-162 2 Bytes[16 bits]2 AJIE JIXAH 1 &M= &<l &tele “Big

=
02
&
rr
[Pl
Ok
nt
fo
-
QO
o
x
o
2
@]
By,
(@]
&
9
ﬂJIﬂJ
é
a.

b Al

PN
F]O LMGIX F2 200110 22X FOY SUE 2RI L4

>

tet gt0l CRC HIOIES2H Z20EH S8

]

X0ICt. CRC-16 £els0l e Xt

=
fon
_L
02
o
>
ie}
O
o}
>
o
<
>
Qo
UJ
1
L]

.

Packet Format

Slave Address Function Data Error Check

1 byte 1 byte N X 2 bytes 2 bytes

Exception Responses

Master0il Al Slave[RTP 300]2 f&06tA Z2 CommandE EUWHU S&6HX £ Holding Register
£ 2l H20l= SlaveZ2E Exception Responselt Z240| =ICt. Exception ResponsedlA Ol2iS
LIEFLH DI fI6H A Function codell high order bitE 12 &tCF.

Exception Responsell data field= Exception error codeES & &HC}.

Exception Response

Slave Address Function Exception Code Error Check

1 byte 1 byte 1 bytes 2 bytes

Exception Code Name Description

01 llegal Function  Request PacketOld RS0tk 28 HEN

02 llegal Address Request PacketOllAl R &06tAl 28t Holding Address
03 lllegal Value Holding AddressOil Al R &6t 28 IOl &5

Broadcast Packets
Broadcast Request Packet2 Master22H ol 0 HZ= EE2 Slave[RTP 300T]IZ SAIN 22 ¥
A2 MYotH StCh. Broadcast Request Packet® Slave AddressJb 091 212 HIlotH LBHAOI

Request Packetlt = < 6tLt.

to Aesttt,. dd U Slave &X1JF S €2 6tHAl

O\l

P E Slave #Xl= Broadcast Request H&s 4

Ct.

e
rr
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2.2 Packet Communications
RTP 300T2l Modbus functiontl MISAIEE OtcHet &2 Ch.

Function 03: Read Holding Registers
HIElS Htet0lE gt2 241 f/IHAM Master= Slave &XIZ Read Holding Registers Request Packet
=2 SISl Read Holding Registers Request Packet2 &I AT Holding Register@ Starting

Address[ Al ZO EBIA ]2 Word Count[2=418 Registere JHz=]2 ™ I|&tHCH

Starting Addressi= 40000 XI0Il A & THEQI OHEAZ LIEFHCH 40001=0, 40002=1, 40101= 100,

and etc.]. CRC M4 Appendix B &=,

HIE= RequestOlA RFE Registere gt ELEol= PacketS SE 8t

Request
Slave Function Starting Address Word Count Error Check
03
1 byte 1 byte 2 bytes 2 bytes 2 bytes
ol
HE 10 RAF M [F=A 40101], S& M[F=A 40102]2 Function 03 HE2Z Polling

ot &M 8& DE= Oteet 2Lt

slave address = 1, starting address = 100, 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 = RequestOlA @78t HIOIEH2 LHEE LIEHHTE

oil]
OIE 10lA Ra Mgl= 1A1B, S& M gt=2238 £ ESEE.

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

Function

Byte Count

Data Word 1

Data Word N

Error Check

01

03

04 1A

1B

22 3B

D4 S5F

Write Single Register to Meter
Function 062 OIE2l & dIXIAEHM CIOIHE M= Request ZSHOICH.

Request
Slave Function Starting Address Data Word Error Check
06
1 byte 1 byte 2 bytes 2 bytes 2 bytes
0ol
OIEl 12 PT Ratio[Z=4 40002]0 CIOIEI[120=0x78]5 MJ| ¥
slave address = 1, starting address = 1, data word = 78, crc high =D8, crc low = 28
Slave Function Starting Address Data Word Error Check
01 06 00 01 00 78 D8 28
Response

Function 060l CHSt MIEISl SE2 RequestE Packet= IM&E&EHCH

2l Request PacketOl CHst S &= Ot 2t 2Ct.

Slave

Function

Starting Address

Data Word

Error Check

01

06

00 01

00

78

D8 28

Write Multiple Registers to Meter

Function 16[decimal]2 BIEH 2l 0121 AIXIAEHM GIOIEHE M= Request/Response ESHOICH[F2l.
&2 162 16&2=2Z 100] =CH]

Request
Slave Function Starting Address Word Count Byte Count
10
1 byte 1 byte 2 bytes 2 bytes 1 byte

Page 13




Data Word 1 --- | Data Word N Error Check
2 bytes - -—- | 2 bytes 2 bytes
Starting Address= & & OO0IEHS AlIE HEAHIAE LEHWLHLD Word Count

Byte Count = Word Count2| S BHOIC}.

0ol
Oil &

19

PT Ratio[Z=4& 40002],

[10=0xA]E MJ| ¥Y

slave address = 1, starting address = 1, word count = 2, byte count = 4, crc high = 32, crc

CT Ratio[=2 40003]0

= MNXN
— =2o

cll ol

GIOIE [120=0x78],

B2l b=,

B

low = 7D
Slave | Function Starting Address | Word Count Byte Count | Data Word1
01 10 00 01 00 02 04 00 78
Data Word2 Error Check
00 0A 32 7D
Response
Slave Function Starting Address Word Count Error Check
10
1 byte 1 byte 2 bytes 2 bytes 2 bytes
0l ]
&l 12 PT Ratio, CT Ratio0ll XJ| FE 0l e S
Slave Function Starting Address Word Count Error Check
01 10 00 01 00 02 10 08
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2.3 Modbus RTU Address Overview

RTP 300TOIA XI&ot=s &M H=clas W2 OfcHet 2L,

Memory Map Overview

Memory Map Section

Address Range

Descriptions

Basic System Setup

40001 - 40019

Wiring mode, Communication

Basic Measurement

40101 - 40250

Main metering data

Basic Digital In/Out

40501 - 40617

Digital Input, Output Status, Output Control

Basic Fault Status

40701 - 40709

Fault Phase, Fault and Pickup Status

Metering [Harmonics]

41001 - 41554

THD, Even THD, Odd THD, K-factor, Crest factor,

Harmonic component [Vr, Vs, Vi, Ir, Is, It, Vg, Ig]

User Map Values

41601 - 41800

User Map Values

User Map Addresses

41801 - 41900

User Map Addresses

Metering [Current]

42001 - 42056

Current data

Metering [Voltage]

42061 - 42146

Voltage data

Metering [Frequency]

42151 - 42156

Frequency

Metering [Temperature]

42301 - 42304

Temperature

Metering [Vector diagram]

42501 - 42532

Vector value of Vr, Vs, Vt, Vg, Ir, Is, It and Ig

Metering [Day, Time]

43001 - 43164

Day and time [Maximum, Minimum, Reset]

Metering[Waveform]

44001 - 44650

Waveform

Status

46001 - 46110

Maintenance data, Last trip data, Event record data

Capture

46201 - 46856

Event Waveform

Setup [General]

47001 - 47045

Clock, LCD, Event Recorder, Waveform Trace,

Clear Data

Setup [System]

47101 - 47144

Maintenance

Setup [DIO]

47201 - 47265

Digital Input, Digital Output

Setup [OCR]

47301 - 47356

Time OCR1, Time OCR2, Inst OCR1, Inst OCR2

Setup [OCGR]

47401 - 47456

Time OCGR1, Time OCGR2, Inst OCGR1, Inst

OCGR2

Setup [OVR]

47521 - 47555

Inst OVR1, Inst OVR2

Setup [UVR]

47621 - 47639

Inst UVR1, Inst UVR2

Setup [OVGR]

47721 - 47746

Inst OVGR1, Inst OVGR2, SGR

Setup [DIFFERENTIAL]

47801 - 47865

Percent Differential, Ground Differential

Setup [Others]

47901 - 47941

BF, Manual Close Blocking, CLP Blocking
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2.4 Modbus RTU Address Map

Basic System Setting Address

Address Attribute Value Format Descriptions
40001 R/W 0-50,000/1 UINT16 W1 Phase CT 1Xt=& &=
40002 R/W 0-50,000/1 UINT16 W1 Ground CT 1Xt& &=
40003 RIW 0-50,000/1 UINT16 W2 Phase CT 1Xt= &84
40004 RIW 0-50,000/1 UINT16 W2 Ground CT 1Xt= &3
40005 R/W 50.0 - 240.0/0.1 S1-UINT16 | PT2X= &
40006 RIW 1.0-999.99/0.01 S2-UINT16 | PT Ratio
40007 R/W 50.0 - 240.0/0.1 S1-UINT16 | GPT2Xt= & &
40008 RIW 1.0-999.9/0.01 S2-UINT16 | GPT Ratio
40009 R/W 45-65/1 UINT 16 Nominal Frequency
40010 R/W UINT 16 PT Wiring Mode
0 None
1 Wye
2 Open-Delta
40011 R/W UINT16 Communication Baud Rate
(RS485)
1[ 1200bps ]
2[ 2400bps ]
3[ 4800bps ]
4[ 9600bps ]
5[ 19200bps ] Default
6[ 38400bps ]
7[ 57600bps ]
8[ 115200bps |
40012 R/W UINT16 Communication Parity Bit
(RS485)
O[ Non Parity ]
1[ Odd Parity ]
2[ Even Parity ] Default
40013 UINT16 Communication Stop Bit

(RS485)

Page 16




o[ 1 bit ] Default

1[ 1.5 bit ]

2[ 2 bit ]

40014 RW UINT16 Communication Baud Rate

(Front Optic port)

1[ 1200bps ]

2[ 2400bps ]

3[ 4800bps ]

4[ 9600bps ]

5[ 19200bps ] Default

6[ 38400bps ]

7[ 57600bps ]

8[ 115200bps ]

40015 R/W UINT16 Communication Parity Bit
(Front Optic Port)

O[ Non Parity ]

1[ Odd Parity ]

2[ Even Parity ] Default

40016 UINT16 Communication Stop Bit
(Front Optic Port)

O[ 1 bit] Default

1[ 1.5 bit]

2[ 2 bit]
40017 R/W UINT16 S H S

0[15]

1[35-A]

2[35-B]
40018 R/W T29 UINT16 Re-Setup System
40019 R/W T29 UINT16 Clear Changed Setting Data
40020 R/W UINT16 Reserved
40021 R/W T43 UNIT16 Phase Sequence
40022 R/W T42 UNIT16 Transformer Type
40023 R/W 0.10 — 999.99/0.01 kV S2-UNIT16 | W1 Normal L-L Voltage
40024 R/W 0.10 — 999.99/0.01 kV S2-UNIT16 | W2 Normal L-L Voltage
40025 R/W 0.10 — 999.99/0.01 MVA S2-UNIT16 | Rated Load
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Basic Measurement Address

¥ 40018 X|2| Re-Setup Systems

Address | Attribute Value Format | Descriptions

40101 R 0 —999.99k FLOAT R Phase Voltage

40103 R 0 —999.99k FLOAT S Phase Voltage

40105 R 0 —999.99k FLOAT | T Phase Voltage

40107 R FLOAT Reserved

40109 R 0 —999.99k FLOAT RS Line Voltage

40111 R 0 —999.99k FLOAT ST Line Voltage

40113 R 0 —999.99k FLOAT TR Line Voltage

40115 R FLOAT Reserved

40117 R 0 — 999.99k FLOAT W1 R Phase Current

40119 R 0 —999.99k FLOAT | W1 S Phase Current

40121 R 0 —999.99k FLOAT W1 T Phase Current

40123 R 0 —999.99k FLOAT W1 Ground Current

40125 R 0 —999.99k FLOAT W2 R Phase Current

40127 R 0 — 999.99k FLOAT | W2 S Phase Current

40129 R 0 — 999.99k FLOAT W2 T Phase Current

40131 R 0 —999.99k FLOAT | W2 Ground Current

40133 R FLOAT Reserved

40135 R 0 —999.99k FLOAT R Phase Differential Current
40137 R 0 — 999.99k FLOAT S Phase Differential Current
40139 R 0 —999.99k FLOAT T Phase Differential Current
40141 R FLOAT Reserved

40143 R 0 —999.99k FLOAT R Phase Restraint Current
40145 R 0 —999.99k FLOAT | S Phase Restraint Current
40147 R 0 — 999.99k FLOAT | T Phase Restraint Current
40149 R FLOAT Reserved

40511 R FLOAT Reserved

40153 R FLOAT Reserved

40155 R 45.0 - 65.0 FLOAT Frequency Hz

40157 R FLOAT Reserved
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40159 R FLOAT Reserved
40161 R FLOAT Reserved
40163 R FLOAT Reserved
40165 R FLOAT Reserved
40167 R 0 —999.99k FLOAT Max R Phase Voltage
40169 R 0 —999.99k FLOAT Max S Phase Voltage
40171 R 0 —999.99k FLOAT Max T Phase Voltage
40173 R 0 — 999.99k FLOAT Max RS Line Voltage
40175 R 0 — 999.99k FLOAT Max ST Line Voltage
40177 R 0 — 999.99k FLOAT Max TR Line Voltage
40179 R 0 — 999.99k FLOAT Min R Phase Voltage
40181 R 0 — 999.99k FLOAT Min S Phase Voltage
40183 R 0 —999.99k FLOAT Min T Phase Voltage
40185 R 0 —999.99k FLOAT Min RS Line Voltage
40187 R 0 — 999.99k FLOAT Min ST Line Voltage
40189 R 0 —999.99k FLOAT Min TR Line Voltage
40191 R 0 —999.99k FLOAT Max R Phase Current
40193 R 0 —999.99k FLOAT Max S Phase Current
40195 R 0 —999.99k FLOAT Max T Phase Current
40197 R FLOAT Reserved

Basic Digital In/Out Address
Address | Attribute Value Format Descriptions
40501 R T3 UINT16 Digital Input Status 1
40502 R T4-1 UINT16 Digital Output Status 1
40601 R/W T4 UINT16 CB ON Relay
40602 R/W T4 UINT16 CB OFF Relay
40603 RW T4 UINT16 CB Trip Relay
40604 R/W T4 UINT16 Digital Output 1
40605 RW T4 UINT16 Digital Output 2
40606 R/W T4 UINT16 Digital Output 3
40607 RW T4 UINT16 Digital Output 4
40608 R/W T4 UINT16 Digital Output 5
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40609 R/W T4 UINT16 Digital Output 6
40610 R/W T29 UINT16 Fault Reset
40611 R/W UINT16 Reserved
40612 R T4 UINT16 Digital Output 1 Status
40613 R T4 UINT16 Digital Output 2 Status
40614 R T4 UINT16 Digital Output 3 Status
40615 R T4 UINT16 Digital Output 4 Status
40616 R T4 UINT16 Digital Output 5 Status
40617 R T4 UINT16 Digital Output 6 Status
Basic Fault Status Address
Address | Attribute Value Format Descriptions
40701 R T5 UINT16 FAULT PHASE
40702 R T6 UINT16 FAULT STATUS 1
40703 R T7 UINT16 FAULT STATUS 2
40704 R T8 UINT16 FAULT STATUS 3
40705 R UINT16 Reserved
40706 R T5 UINT16 PICKUP PHASE
40707 R T6 UINT16 PICKUP STATUS 1
40708 R T7 UINT16 PICKUP STATUS 2
40709 R T8 UINT16 PICKUP STATUS 3
40710 R UINT16 reserved
Metering [Harmonics] Address
Address | Attribute Value Format Descriptions
THD, K-Factor, Crest Factor
41001 R 0.0 -100.0 % S1-UINT16 R Phase Voltage THD
41002 R 0.0 -100.0 % S1-UINT16 R Phase Voltage EVEN THD
41003 R 0.0 -100.0 % S1-UINT16 R Phase Voltage ODD THD
41004 R 0.0 -100.0 % S1-UINT16 S Phase Voltage THD
41005 R 0.0 -100.0 % S1-UINT16 S Phase Voltage EVEN THD
41006 R 0.0 -100.0 % S1-UINT16 S Phase Voltage ODD THD
41007 R 0.0 -100.0 % S1-UINT16 T Phase Voltage THD
41008 R 0.0 -100.0 % S1-UINT16 T Phase Voltage EVEN THD
41009 R 0.0 -100.0 % S1-UINT16 T Phase Voltage ODD THD
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41010 R 0.0 -100.0 % S1-UINT16 R Phase Current THD

41011 R 0.0-100.0 % S1-UINT16 R Phase Current EVEN THD
41012 R 0.0-100.0 % S1-UINT16 R Phase Current ODD THD
41013 R 0.0 -100.0 S1-UINT16 R Phase Current K-Factor
41014 R 0.0 -100.0 S1-UINT16 R Phase Current Crest Factor
41015 R 0.0-100.0 % S1-UINT16 S Phase Current THD

41016 R 0.0-100.0 % S1-UINT16 S Phase Current EVEN THD
41017 R 0.0-100.0 % S1-UINT16 S Phase Current ODD THD
41018 R 0.0 -100.0 S1-UINT16 S Phase Current K-Factor
41019 R 0.0 -100.0 S1-UINT16 S Phase Current Crest Factor
41020 R 0.0-100.0 % S1-UINT16 T Phase Current THD

41021 R 0.0 -100.0 % S1-UINT16 T Phase Current EVEN THD
41022 R 0.0-100.0 % S1-UINT16 T Phase Current ODD THD
41023 R 0.0 -100.0 S1-UINT16 T Phase Current K-Factor
41024 R 0.0 -100.0 S1-UINT16 T Phase Current Crest Factor
41025 R 0.0-100.0 % S1-UINT16 N Phase Voltage THD

41026 R 0.0-100.0 % S1-UINT16 N Phase Voltage EVEN THD
41027 R 0.0-100.0 % S1-UINT16 N Phase Voltage ODD THD
41028 R 0.0-100.0 % S1-UINT16 N Phase Current THD

41029 R 0.0-100.0 % S1-UINT16 N Phase Current EVEN THD
41030 R 0.0 -100.0 % S1-UINT16 N Phase Current ODD THD
41031 R 0.0 -100.0 S1-UINT16 N Phase Current K-Factor
41032 R 0.0 -100.0 S1-UINT16 N Phase Current Crest Factor
HARMONICS OF VOLTAGE, CURRENT

41033 R FLOAT R Phase Voltage 1* Value
41035 R 0.0-999.9 % S1-UINT16 R Phase Voltage DC Component
41036 R 0.0-999.9% S1-UINT16 R Phase Voltage 2" Harmonic
41097 R 0.0-999.9% S1-UINT16 R Phase Voltage 63 Harmonic
41098 R 0 —999.99k FLOAT S Phase Voltage 1* Value
41100 R 0.0-999.9 % S1-UINT16 S Phase Voltage DC Component
41101 R 0.0-999.9 % S1-UINT16 S Phase Voltage 2" Harmonic
41162 R 0.0-999.9% S1-UINT16 S Phase Voltage 63" Harmonic
41163 R 0 —999.99k FLOAT T Phase Voltage 1% Value
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41165 R 0.0-999.9% S1-UINT16 T Phase Voltage DC Component
41166 R 0.0-999.9% S1-UINT16 T Phase Voltage 2" Harmonic
41227 R 0.0-999.9% S1-UINT16 T Phase Voltage 63" Harmonic
41228 R UINT16 Reserved
41229 R 0 —999.99k FLOAT R Phase Current 1% Value
41231 R 0.0-999.9% S1-UINT16 R Phase Current DC Component
41232 R 0.0-999.9% S1-UINT16 R Phase Current 2™ Harmonic
41293 R 0.0-999.9% S1-UINT16 R Phase Current 63" Harmonic
41294 R 0 — 999.99k FLOAT S Phase Current 1% Value
41296 R 0.0-999.9% S1-UINT16 S Phase Current DC Component
41297 R 0.0-999.9% S1-UINT16 S Phase Current 2™ Harmonic
41358 R 0.0-999.9% S1-UINT16 S Phase Current 63" Harmonic
41359 R 0 —999.99k FLOAT T Phase Current 1% Value
41361 R 0.0-999.9% S1-UINT16 T Phase Current DC Component
41362 R 0.0-999.9% S1-UINT16 T Phase Current 2™ Harmonic
41423 R 0.0-999.9 % S1-UINT16 T Phase Current 63" Harmonic
41424 R 0 —999.99k FLOAT N Phase Voltage 1* Value
41426 R 0.0-999.9 % S1-UINT16 N Phase Voltage DC Component
41427 R 0.0-999.9% S1-UINT16 N Phase Voltage 2" Harmonic
41488 R 0.0-999.9% S1-UINT16 N Phase Voltage 63 Harmonic
41489 R 0 —999.99k FLOAT N Phase Current 1% Value
41491 R 0.0-999.9% S1-UINT16 N Phase Current DC Component
41492 R 0.0-999.9 % S1-UINT16 N Phase Current 2" Harmonic
41553 R 0.0-999.9 % S1-UINT16 N Phase Current 63" Harmonic
Metering [Current] Address
Address | Attribute Value Format | Descriptions
42001 R 0 — 999.99k FLOAT W21Ir
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42003 R 0 —999.99k FLOAT | W1lls

42005 R 0 —999.99k FLOAT | W11t

42007 R 0 —999.99k FLOAT W1 lavg

42009 R 0—100.00 % FLOAT W1 Unbalanced Ratio

42011 R 0 —999.99k FLOAT W1lg

42013 R 0 —999.99k FLOAT W1in

42015 R 0 — 999.99k FLOAT W1 lal

42017 R 0 — 999.99k FLOAT W1 la2

42019 R 0 —999.99k FLOAT | W1la0

42021 R 0-359.9 FLOAT W1 Ir Phase Degree

42023 R 0-359.9 FLOAT W1 Is Phase Degree

42025 R 0-359.9 FLOAT W1 It Phase Degree

42027 R 0-359.9 FLOAT W1 Ig Phase Degree

42029 R 0 —999.99k FLOAT W1 Peak of Ir

42031 R 0 —999.99k FLOAT | W1 Peak of Is

42033 R 0 —999.99k FLOAT W1 Peak of It

42035 R 0 —999.99k FLOAT W2Ir

42037 R 0 —999.99k FLOAT W2Is

42039 R 0 —999.99k FLOAT | W21t

42041 R 0 —999.99k FLOAT W2 lavg

42043 R 0 —999.99k FLOAT | W2 Unbalanced Ratio

42045 R 0 —999.99k FLOAT W2 g

42047 R 0 —999.99k FLOAT W2 In

42049 R 0 —999.99k FLOAT W2 lal

42051 R 0 —999.99k FLOAT W2 la2

42053 R 0 —999.99k FLOAT W2 la0

42055 R 0-359.9 FLOAT W2 Ir Phase Degree

42057 R 0-359.9 FLOAT W2 Is Phase Degree

42059 R 0-359.9 FLOAT W2 It Phase Degree
Metering [Voltage] Address

Address | Attribute Value Format | Descriptions

42061 R 0 —999.99k FLOAT Vrs

42063 R 0 —999.99k FLOAT Vst

42065 R 0 —999.99k FLOAT Vir
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42067 R 0 —999.99k FLOAT Average of Line Voltage
42069 R 0 —999.99k FLOAT Unbalance Ratio of Vline
42071 R 0-359.9 FLOAT Phase of Vrs

42073 R 0-359.9 FLOAT Phase of Vst

42075 R 0-359.9 FLOAT Phase of Vir

42077 R 0 —999.99k FLOAT | Vr

42079 R 0 —999.99k FLOAT | Vs

42081 R 0 —999.99k FLOAT | Vit

42083 R 0 — 999.99k FLOAT | Average of Phase Voltage
42085 R 0 — 999.99k FLOAT Unbalance Ratio of Vphase
42087 R 0-359.9 FLOAT Phase of Vr

42089 R 0-359.9 FLOAT | Phase of Vs

42091 R 0-359.9 FLOAT Phase of Vt

42093 R 0 —999.99k FLOAT | Vg

42095 R 0-359.9 FLOAT Phase of Vg

42097 R 0 —999.99k FLOAT Vo

42099 R 0 — 999.99k FLOAT | Val

42101 R 0 —999.99k FLOAT Va2

42103 R 0 —999.99k FLOAT Va0

42105 R 0-359.9 FLOAT Phase of Vo

42107 R 0-359.9 FLOAT Phase of Val

42109 R 0-359.9 FLOAT Phase of Va2

42111 R 0-359.9 FLOAT Phase of Va0

42113 R 0 —999.99k FLOAT Vrsf

42115 R 0 —999.99k FLOAT Vstf

42117 R 0 —999.99k FLOAT Virf

42119 R 0 —999.99k FLOAT Vrf

42121 R 0 —999.99k FLOAT Vsf

42123 R 0 —999.99k FLOAT Vif

42125 R 0 —999.99k FLOAT Vgf

42127 R 0 —999.99k FLOAT Peak of Vline

42129 R 0 —999.99k FLOAT Peak of Vrs

42131 R 0 —999.99k FLOAT Peak of Vst

42133 R 0 —999.99k FLOAT Peak of Vitr
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42135 R 0 —999.99k FLOAT Peak of Vr

42137 R 0 —999.99k FLOAT Peak of Vs

42139 R 0 —999.99k FLOAT Peak of Vt

42141 R 0 —999.99k FLOAT Peak of Vg

42143 R 0 —999.99k FLOAT Min. of Vline

42145 R 0 —999.99k FLOAT Min. of Vphase

42147 R FLOAT Reserved

42149 R FLOAT Reserved
Metering [Frequency] Address

Address | Attribute Value Format | Descriptions

42151 R 45.000 — 65.000 FLOAT Frequency

42153 R 45.000 — 65.000 FLOAT Maximum Frequency

42155 R 45.000 — 65.000 FLOAT Minimum Frequency

42157 R FLOAT Reserved
Metering [Temperature] Address

Address | Attribute Value Format | Descriptions

42301 R -999.99k — 999.99k FLOAT | Temperature 1

42303 R -999.99k — 999.99k FLOAT | Temperature 2
Metering [Vector Diagram] Address

Address | Attribute Value Format | Descriptions

42501 R -999.99k — 999.99k FLOAT Vrx

42503 R -999.99k — 999.99k FLOAT Vry

42505 R -999.99k — 999.99k FLOAT Vsx

42507 R -999.99k — 999.99k FLOAT Vsy

42509 R -999.99k — 999.99k FLOAT | Vtx

42511 R -999.99k — 999.99k FLOAT Vty

42513 R FLOAT Reserved

42515 R FLOAT Reserved

42517 R -999.99k — 999.99k FLOAT Irx

42519 R -999.99k — 999.99k FLOAT Iry

42521 R -999.99k — 999.99k FLOAT Isx

42523 R -999.99k — 999.99k FLOAT Isy
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42525 R -999.99k — 999.99k FLOAT | Itx
42527 R -999.99k — 999.99k FLOAT | Ity
42529 R FLOAT Reserved
42531 R FLOAT Reserved
Metering [Day, Time] Address
Address | Attribute Value Format | Descriptions
TIME OF CURRENT PEAK
43001 R T2 UINT 32 | Day of Ir Peak
43003 R T1 UINT 32 | Time of Ir Peak
43005 R T2 UINT 32 | Day of Is Peak
43007 R T1 UINT 32 | Time of Is Peak
43009 R T2 UINT 32 | Day of It Peak
43011 R T1 UINT 32 | Time of It Peak
43013 R T2 UINT 32 | Day of | Peak Reset
43015 R T1 UINT 32 | Time of | Peak Reset
TIME OF VOLTAGE PEAK
43017 R T2 UINT 32 | Day of Vline Peak
43019 R T1 UINT 32 | Time of Vline Peak
43021 R T2 UINT 32 | Day of Vrs Peak
43023 R T1 UINT 32 | Time of Vrs Peak
43025 R T2 UINT 32 | Day of Vst Peak
43027 R T1 UINT 32 | Time of Vst Peak
43029 R T2 UINT 32 | Day of Vtr Peak
43031 R T1 UINT 32 | Time of Vtr Peak
43033 R T2 UINT 32 | Day of Vr Peak
45035 R T1 UINT 32 | Time of Vr Peak
43037 R T2 UINT 32 | Day of Vs Peak
43039 R T1 UINT 32 | Time of Vs Peak
43041 R T2 UINT 32 | Day of Vt Peak
43043 R T1 UINT 32 | Time of Vt Peak
43045 R T2 UINT 32 | Day of Vg Peak
43047 R T1 UINT 32 | Time of Vg Peak
43049 R T2 UINT 32 | Day of V Peak Reset
43051 R T1 UINT 32 | Time of V Peak Reset
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TIME OF VOLTAGE MIN.

43053 R T2 UINT 32 | Day of Vline Min.
43055 R T1 UINT 32 | Time of Vline Min.
43057 R T2 UINT 32 | Day of Vphase Min.
43059 R T1 UINT 32 | Time of Vphase Min.
43061 R T2 UINT 32 | Day of | Min. Reset
43063 R T1 UINT 32 | Time of | Min. Reset

FREQUENCY PEAK, MIN.

43071 R T2 UINT 32 | Day of Frequency Peak
43073 R T1 UINT 32 | Time of Frequency Peak
43075 R T2 UINT 32 | Day of Frequency Min.
43077 R T1 UINT 32 | Time of Frequency Min.
43079 R T2 UINT 32 | Day of Freq. Peak Reset
43081 R T1 UINT 32 | Time of Freq. Peak Reset

Status Address

Address | Attribute Value Format | Descriptions

MAINTENANCE

46001 R UINT 32 | Total Trip Counter

46003 R UINT 32 | Fault Trip Counter

46005 R UINT 32 | Reserved

46007 R UINT 32 | Reserved

46009 R UINT 32 | Reserved

46011 R T2 UINT 32 | Date of Maintenance Counter Reset
46013 R T1 UINT 32 | Time of Maintenance Counter Reset
46015 R UINT 32 | Reserved

46017 R UINT 32 | Reserved

46019 R UINT 32 | Reserved

LAST TRIP DATA

46021 R T2 UINT 32 | Record Date of Trip
46023 R T1 UINT 32 | Record Time of Trip
46025 R T14 UINT 32 | Record Cause of Trip
46027 R FLOAT Record W1 Ir Magnitude
46029 R FLOAT Record W1 Is Magnitude
46031 R FLOAT Record W1 It Magnitude
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46033 R FLOAT Record W1 Ig Magnitude
46035 R FLOAT Record Diff Ir Magnitude
46037 R FLOAT Record Diff Is Magnitude
46039 R FLOAT Record Diff It Magnitude
46041 R FLOAT Record W2 Ir Magnitude
46043 R FLOAT Record W2 Is Magnitude
46045 R FLOAT Record W2 It Magnitude
46047 R FLOAT Record W2 Ig Magnitude
46049 R FLOAT Record W1 3lo Magnitude
46051 R FLOAT Record W2 3lo Magnitude
46053 R FLOAT Record Vr Magnitude

46055 R FLOAT Record Vs Magnitude
46057 R FLOAT Record Vt Magnitude

46059 R FLOAT Reserved

EVENT RECORD INFOMATION

46061 R UINT 32 | Number of Event Since Clear
46063 R UINT 32 | Last Recorder Number
46065 R T2 UINT 32 | Day of Event Record Clear
46067 R T1 UINT 32 | Time of Event Record Clear
46069 R UINT 32 | Reserved

EVENT NUMBER SELECTOR

46071 R/W 0-799 UINT 16 | Selected Event Number
46072 R/W T29 UINT 16 | Request Event Data
EVENT RECORD DATA

46073 R T2 UINT 32 | Record #N Date of Event
46075 R T1 UINT 32 | Record #N Time of Event
46077 R T14 UINT 16 | Record #N Cause of Event
46078 R FLOAT Record #N W1 Ir Magnitude
46080 R FLOAT Record #N W1 Is Magnitude
46082 R FLOAT Record #N W1 It Magnitude
46084 R FLOAT Record #N W1 Ig Magnitude
46086 R FLOAT Record #N Diff Ir Magnitude
46088 R FLOAT Record #N Diff Is Magnitude
46090 R FLOAT Record #N Diff It Magnitude
46092 R FLOAT Record #N W2 Ir Magnitude
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46094 R FLOAT Record #N W2 Is Magnitude
46096 R FLOAT Record #N W2 It Magnitude
46098 R FLOAT Record #N W2 Ig Magnitude
46100 R FLOAT Record #N W1 3lo Magnitude
46102 R FLOAT Record #N W2 3lo Magnitude

Page 29



Capture [Event Waveform] Address

Address | Attribute Value Format | Descriptions

CAPTURED WAVEFORM INFORMATION

46201 R T32 UINT 16 | Last Captured Event Number

46202 R T37 UINT 16 | Updated Status of Captured
Event

46203 R T15 UINT 16 | Buffer Organization for Captured
Waveform

46204 R UINT 16 | Reserved

EVENT NUMBER SELECTOR

46205 R/W T32 UINT 16 | Selected Event Number
46206 RW T30 UNIT 16 | Selected Channel
46207 R/W T33 UNIT 16 | Selected Cycle

46208 R/W T29 UINT 16 | Request Capture Data
46209 UINT 16 | Reserved

46210 UINT 16 | Reserved

CAPTURED WAVEFORM DATA OF EVENT

46211 R T2 UINT 32 | Date of Selected Event

46213 R T1 UINT 32 | Time of Selected Event
46215 R T34 UINT 16 | Cause of Selected Event
46216 UINT 16 | Reserved

46217 R FLOAT 1* Data of Selected Cycle
46219 R FLOAT 2" Data of Selected Cycle
46853 R FLOAT | 319" Data of Selected Cycle
46855 R FLOAT | 320" Data of Selected Cycle

[Z=2l] Last Captured Event NumberZ} 30| Selected Event NumberE 3-2-1-8-7-6-5-4 =22 HfHH

Z 2 =2 =Z Captured Waveforms 22 5= Uch

Setup [General] Address

Address | Attribute Value Format | Descriptions
CLOCK

47001 R/W T2 UINT 32 | New DATE
47003 R/W T1 UINT 32 | New TIME
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47005 R/W T36 UINT 16 | Set New Day, Date and Time

LCD

47006 R/W 1-60/1min UINT 16 | LCD Idle Start Time
47007 R/W 20-2201/1 UINT 16 | LCD Contrast
47008 R/W 1-10/1 UINT 16 | Data Display Interval
47009 R/W 0 : Positive, 1 : Negative UINT 16 | Display Format
47010 R/W 0-150 UINT 16 | Brightness Control

SET EVENT RECORDER

47011 R/W T13 UINT 16 | Event Recorder Function
47012 R/W T13 UINT 16 | Record Pickup Events
47013 R/W T13 UINT 16 | Record Dropout Events
47014 R/W T13 UINT 16 | Record Trip Events

47015 R/W T13 UINT 16 | Record Alarm Events
47016 RW T13 UINT 16 | Record Control Events
47017 R/W T13 UINT 16 | Record Logic Input Events
47018 R/W T13 UINT 16 | Record DATE/TIME Events

WAVEFORM TRACE

47019 R/W T15 UINT 16 | Buffer Organization

47020 R/W 0-100/1 UINT 16 | Trigger Position

47021 R/W T13 UINT 16 | Trigger on Pickup

47022 R/W T13 UINT 16 | Trigger on Dropout

47023 R/W T13 UINT 16 | Trigger on Trip

47024 R/W T13 UINT 16 | Trigger on Alarm or Control
47025 R/W UINT 16 | Reserved

CLEAR DATA

47035 RW T19 UINT 16 | Clear Current Peak

47036 R/W T19 UINT 16 | Clear Voltage Peak

47037 R/W T19 UINT 16 | Clear Voltage Min.

47038 R/W T19 UINT 16 | Clear Frequency Min., Max.
47039 RW UINT 16 | Reserved

47040 RW UINT 16 | Reserved

47041 R/W UINT 16 | Reserved

47042 R/W UINT 16 | Reserved

47043 R/W T19 UINT 16 | Clear Event Recorder Data
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47044 RW T19 UINT 16 | Clear Maintenance Value
47045 RW T19 UINT 16 | Clear All Peak and Min. Value
47046 Reserved

Setup [DIO] Address
Address | Attribute Value Format Descriptions
INPUT Setup
47201 R/W T9 UINT 16 DI 1 Function
47202 R/W T10 UINT 16 DI 1 Combination DOUT
47203 R/W 0-600/0.01 sec S2 UINT16 DI 1 Delay Time
47204 R/W T9 UINT 16 DI 2 Function
47205 R/W T10 UINT 16 DI 2 Combination DOUT
47206 R/W 0-600/0.01 sec S2 UINT16 DI 2 Delay Time
47207 R/W T9 UINT 16 DI 3 Function
47208 R/W T10 UINT 16 DI 3 Combination DOUT
47209 R/W 0-600/0.01 sec S2 UINT16 DI 3 Delay Time
47210 R/W T9 UINT 16 DI 4 Function
47211 R/W T10 UINT 16 DI 4 Combination DOUT
47212 R/W 0 —-600/0.01 sec S2 UINT16 DI 4 Delay Time
47213 R/W T9 UINT 16 DI 5 Function
47214 R/W T10 UINT 16 DI 5 Combination DOUT
47215 R/W 0 —-600/0.01 sec S2 UINT16 DI 5 Delay Time
47216 R/W T9 UINT 16 DI 6 Function
47217 R/W T10 UINT 16 DI 6 Combination DOUT
47218 R/W 0 —-600/0.01 sec S2 UINT16 DI 6 Delay Time
47219 R/W T9 UINT 16 DI 7 Function
47220 R/W T10 UINT 16 DI 7 Combination DOUT
47221 R/W 0 —-600/0.01 sec S2 UINT16 DI 7 Delay Time
47222 R/W T9 UINT 16 DI 8 Function
47223 R/W T10 UINT 16 DI 8 Combination DOUT
47224 R/W 0 —-600/0.01 sec S2 UINT16 DI 8 Delay Time
47225 R/W T9 UINT 16 DI 9 Function
47226 R/W T10 UINT 16 DI 9 Combination DOUT
47227 R/W 0-600/0.01 sec S2 UINT16 DI 9 Delay Time
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47228 R/W T9 UINT 16 DI 10 Function

47229 R/W T10 UINT 16 DI 10 Combination DOUT
47230 R/W 0-600/0.01 sec S2 UINT16 DI 10 Delay Time
BREAKER FUNCTION

47231 R/W 0-600/0.01 sec S2 UINT16 52a Input Delay Time
47232 R/W T21 UINT 16 52b Input Channel
INPUT CONTROL

47233 RW T21 UINT 16 Local Mode

47234 R/W T21 UINT 16 Fault Reset

47235 R/W T21 UINT 16 Remote Open

47236 R/W T21 UINT 16 Remote Close

47237 R/W T21 UINT 16 Cold Load Pickup
47238 R/W T21 UINT 16 Start Demand

47239 R/W T21 UINT16 Energy Pulse

47240 R/W T21 UINT 16 Alarm Reset

47241 R/W T21 UINT 16 UVR Restoration Control
INPUT BLOCK

47242 R/W T21 UINT 16 Block CB Trip

47243 R/W T21 UINT 16 Block CB Open

47244 R/W T21 UINT 16 Block CB Close

47245 R/W T21 UINT 16 Block L/R Change
47246 R/W T21 UINT 16 Block Fault Reset

SET CB OPERATION

47247 R/W 0-10/0.01sec S2 UINT16 CB Operation Delay
47248 R/W 0-10/0.01sec S2 UINT16 TRIP Operation Delay
47249 RW 0-10/0.01sec S2 UINT16 OPEN, CLOSE Seal In Time
SET Aux. DOUT

47250 R/W T19 UINT 16 Reset Latched Aux. DOUT
47251 R/W T22 UINT 16 Aux. DO1 Relay Type
47252 R/W 0-600/0.01 sec S2 UINT16 Aux. DO1 Dwell Time
47253 R/W T22 UINT 16 Aux. DO2 Relay Type
47254 RW 0-600/0.01 sec S2 UINT16 Aux. DO2 Dwell Time
47255 R/W T22 UINT 16 Aux. DO3 Relay Type
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47256 RW 0-600/0.01 sec S2 UINT16 Aux. DO3 Dwell Time
47257 R/W T22 UINT 16 Aux. DO4 Relay Type
47258 RW 0-600/0.01 sec S2 UINT16 Aux. DO4 Dwell Time
47259 R/W T22 UINT 16 Aux. DO5 Relay Type
47260 R/W 0 -600/0.01 sec S2 UINT16 Aux. DO5 Dwell Time
47261 R/W T22 UINT 16 Aux. DO6 Relay Type
47262 RW 0-600/0.01 sec S2 UINT16 Aux. DO6 Dwell Time
47263 R/W T10 UINT 16 Alarm Output Aux. DOUT
47264 RW T10 UINT 16 Local/Remote Aux. DOUT
47265 R/W T23 UINT 16 L/R DOUT Control
Setup [OCR] Address
Address | Attribute Value Format Descriptions
TIME OCR 1
47301 R/W T9 UINT 16 Function
47302 R/W T10 UINT 16 Aux. Relay
47303 R/W 0.1-24/0.01xCT S2 UINT16 Pickup value
47304 R/W T24 UINT 16 Selected Curve
47305 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47306 R/W T11 UINT 16 Reset Method
47307 R/W UINT 16 Reserved
Reserved

TIME OCR 2
47311 R/W T9 UINT 16 Function
47312 R/W T10 UINT 16 Aux. Relay
47313 R/W 0.1-24/0.01xCT S2 UINT16 Pickup value
47314 R/W T24 UINT 16 Selected Curve
47315 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47316 R/W T11 UINT 16 Reset Method
47317 R/W UINT 16 Reserved

R/W Reserved
Inst. OCR 1
47321 R/W T9 UINT 16 Function
47322 R/W T10 UINT 16 Aux. Relay
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47323 RIW 0.1-20/0.01xCT S2 UINT16 Pickup value
47324 RIW 0.03-600/0.01 sec S2 UINT16 Delay
47325 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
47326 RW UINT 16 Reserved
R/W Reserved
Inst. OCR 2
47331 R/W T9 UINT 16 Function
47332 R/W T10 UINT 16 Aux. Relay
47333 R/W 0.1-20/0.01xCT S2 UINT16 Pickup value
47334 RIW 0.03 -600/0.01 sec S2 UINT16 Delay
47335 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
47336 R/W UINT 16 Reserved
R/W Reserved
TIME NSOCR
47341 R/W T9 UINT 16 Function
47342 R/W T10 UINT 16 Aux. Relay
47343 R/W 0.1-0.8/0.01xCT S2 UINT16 Pickup value
47344 R/W T25 UINT 16 Selected Curve
47345 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47346 R/W T11 UINT 16 Reset Method
47347 R/W UINT 16 Reserved
R/W Reserved
Inst. NSOCR
47351 R/W T9 UINT 16 Function
47352 R/W T10 UINT 16 Aux. Relay
47353 R/W 0.1-10/0.01xCT S2 UINT16 Pickup value
47354 R/W 0.03 -600/0.01 sec S2 UINT16 Delay
47355 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
47356 R/W UINT 16 Reserved
R/W Reserved
Setup [OCGR] Address
Address | Attribute Value Format Descriptions
TIME OCGR 1
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47401 R/W T9 UINT 16 Function
47402 R/W T10 UINT 16 Aux. Relay
47403 R/W 0.1-24/0.01xCT S2 UINT16 Pickup value
47404 RW T24 UINT 16 Selected Curve
47405 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47406 R/W T11 UINT 16 Reset Method
47407 R/W UINT 16 Reserved
R/W Reserved
TIME OCGR 2
47411 R/W T9 UINT 16 Function
47412 R/W T10 UINT 16 Aux. Relay
47413 R/W 0.1-24/0.01xCT S2 UINT16 Pickup value
47414 R/W T24 UINT 16 Selected Curve
47415 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47416 RW T11 UINT 16 Reset Method
47417 R/W UINT 16 Reserved
R/W Reserved
Inst. OCGR 1
47421 R/W T9 UINT 16 Function
47422 R/W T10 UINT 16 Aux. Relay
47423 R/W 0.1-20/0.01xCT S2 UINT16 Pickup value
47424 RW 0.03 - 600/ 0.01 sec S2 UINT16 Delay
47425 R/W 0 —-600/0.01 sec S2 UINT16 Reset Delay
47426 RW UINT 16 Reserved
R/W Reserved
Inst. OCGR 2
47431 R/W T9 UINT 16 Function
47432 R/W T10 UINT 16 Aux. Relay
47433 R/W 0.1-20/0.01xCT S2 UINT16 Pickup value
47434 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47435 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
47436 RW UINT 16 Reserved
R/W Reserved
TIME NOCR
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47441 R/W T9 UINT 16 Function
47442 R/W T10 UINT 16 Aux. Relay
47443 R/W 0.1-24/0.01xCT S2 UINT16 Pickup value
47444 R/W T25 UINT 16 Selected Curve
47445 R/W 0.05-10/0.01 S2 UINT16 Multiplier
47446 R/W T11 UINT 16 Reset Method
47447 R/W UINT 16 Reserved
R/W Reserved
Inst. NOCR
47451 R/W T9 UINT 16 Function
47452 R/W T10 UINT 16 Aux. Relay
47453 R/W 0.1-20/0.01xCT S2 UINT16 Pickup value
47454 R/W 0.03 -600/0.01 sec S2 UINT16 Delay
47455 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
47456 R/W UINT 16 Reserved
R/W Reserved
Setup [OVR] Address
Address | Attribute Value Format Descriptions
Inst. OVR 1
47521 R/W T9 UINT 16 Function
47522 R/W T10 UINT 16 Aux. Relay
47523 R/W 0.8-25/0.01xPT S2 UINT16 Pickup value
47524 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47525 R/W 0 —-600/0.01 sec S2 UINT16 Reset Delay
R/W Reserved
Inst. OVR 2
47531 R/W T9 UINT 16 Function
47532 R/W T10 UINT 16 Aux. Relay
47533 R/W 0.8-25/0.01 xPT S2 UINT16 Pickup value
47534 R/W 0.03 -600/0.01 sec S2 UINT16 Delay
47535 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
R/W Reserved
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Setup [UVR] Address

Address | Attribute Value Format Descriptions
Inst. UVR 1
47621 R/W T9 UINT 16 Function
47622 R/W T10 UINT 16 Aux. Relay
47623 R/W 0.2-1.0/0.01xPT S2 UINT16 Pickup value
47624 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47625 R/W 0-1.0/0.01xPT S2 UINT16 Minimum Voltage
47626 R/W T35 UINT16 CB Status
47627 R/W 0-600/0.01 [sec] S2 UINT16 Reset Time Delay
47628 R/W T38 UINT16 Operation Condition
R/W Reserved
Inst. UVR 2
47631 R/W T9 UINT 16 Function
47632 R/W T10 UINT 16 Aux. Relay
47633 R/W 0.2-1.0/0.01xPT S2 UINT16 Pickup value
47634 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47635 R/W 0-1.0/0.01xPT S2 UINT16 Minimum Voltage
47636 R/W T35 UINT16 CB Status
47637 R/W 0—600/0.01 [sec] S2 UINT16 Reset Time Delay
47638 R/W T38 UINT16 Operation Condition
R/W Reserved
Setup [OVGR] Address
Address | Attribute Value Format Descriptions
Inst. OVGR 1
47721 R/W T9 UINT 16 Function
47722 R/W T10 UINT 16 Aux. Relay
47723 R/W 0.05-1.0/0.01 xGPT S2 UINT16 Pickup value
47724 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47725 R/W 0-600/0.01 sec S2 UINT16 Reset Delay
R/W Reserved
Inst. OVGR 2
47731 R/W T9 UINT 16 Function
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47732 R/W T10 UINT 16 Aux. Relay
47733 R/W 0.05-1.0/0.01 x GPT S2 UINT16 Pickup value
47734 R/W 0.03-600/0.01 sec S2 UINT16 Delay
47735 R/W 0 -600/0.01 sec S2 UINT16 Reset Delay
R/W Reserved
SGR
47741 R/W T9 UINT 16 Function
47742 R/W T10 UINT 16 Aux. Relay
47743 R/W 0.9-10.0/0.1 mA S2 UINT16 Pickup lo
47744 R/W 0° -359° /1° UINT16 MTA
47745 R/W 0.1-1.2/0.01 xGPT S2 UINT16 Minimum Voltage
47746 R/W 0.05-600/0.01 sec S2 UINT16 Delay
Setup [DIFFERENTIAL RELAY] Address
Address | Attribute Value Format Descriptions
DOCR [Time]
47801 R/W T9 UNIT16 Function
47802 R/W T10 UNIT16 Aux. Relay
47803 R/W 0.05-1.00xCT/0.01 S2 UINT16 Pickup
47804 R/W 15-100% /1 UINT16 Slope 1
47805 R/W 1.00-20.0xCT/0.01 S2 UINT16 Kneepoint
47806 RIW 50-100%/1 UINT16 Slope 2
47807 RIW 0.05-10.0s/0.01 S2 UNIT16 Time Delay
R/W Reserved
Harmonic Inhibit
47811 R/W T13 UNIT16 Function
47812 R/W T10 UNIT16 Aux. Relay
47813 R/W T41 UINT16 Inhibit Parameters
47814 R/W T13 UINT16 Harmonic Averaging
47815 R/W 0.1-65.0%/0.1 S1 UINT16 Inhibit Level
R/W Reserved
Energization Inhibit
47821 R/W T13 UNIT16 Function
47822 R/W T10 UNIT16 Aux. Relay
47823 RW T41 UINT16 Inhibit Parameters
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47824 R/W T13 UINT16 Harmonic Averaging
47825 R/W 0.1-65.0%/0.1 S1 UINT16 Inhibit Level
47826 R/W 0.05 - 600.00s / 0.01 S2 UINT16 Inhibit Duration
47827 T13 UNIT1 Sensing by Current
47828 0.10-0.5xCT/0.01 S2 UNIT1 Minimum Current
47829 T13 UNIT1 Sensing by Voltage
47830 0.5-0.99xPT/0.01 S2 UNIT1 Minimum Voltage
47831 T13 UNIT1 Cold Load Pickup
R/W Reserved
5th Harmonic Inhibit
47841 R/W T13 UINT 16 Function
47842 R/W T10 UINT 16 Aux. Relay
47843 R/W T13 UINT16 Harmonic Averaging
47844 R/W 0.1-65.0%/0.1 S1 UINT 16 Inhibit Level
R/W Reserved
Inst. Differential Overcurrent
47851 R/W T9 UINT 16 Function
47852 R/W T10 UINT 16 Aux. Relay
47853 R/W 3.0-20.0xCT/0.01 S2 UINT16 Pickup value
R/W Reserved
Ground Differential 1
47861 R/W T9 UINT 16 Function
47862 R/W T10 UINT 16 Aux. Relay
47863 R/W 0.02-20.0xCT/0.01 S2 UINT16 Pickup value
47864 R/W 0.05 -600.0s/0.01 S2 UINT 16 Time Delay
R/W Reserved
Ground Differential 2
47871 R/W T9 UINT 16 Function
47872 R/W T10 UINT 16 Aux. Relay
47873 R/W 0.02-20.0xCT/0.01 S2 UINT16 Pickup value
47874 R/W 0.05 - 600.0s / 0.01 S2 UINT16 Time Delay
R/W Reserved
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Setup [Others] Address

Address | Attribute Value Format Descriptions
BF
47901 R/W T9 UINT 16 Function
47902 R/W T10 UINT 16 Aux. Relay
47903 R/W 0.05-10.0/0.01xCT S2 UINT16 Current Level
47904 R/W 0.03-10.0/0.01 sec S2 UINT16 Trip Delay
47905 R/W 0-10.0/0.01 sec S2 UINT16 Reset Delay
R/W Reserved
Manual Close Blocking
47911 R/W T9 UINT 16 Function
47912 R/W T10 UINT 16 Aux. Relay
47913 R/W 0-1,000/1sec UINT 16 Block Time
47914 R/W T13 UINT 16 Inst. OCR1 Blocking
47915 R/W T13 UINT 16 Inst. OCGR1 Blocking
47916 R/W T13 UINT 16 Inst. NOCR Blocking
47917 R/W T13 UINT 16 Inst NSOCR Blocking
47918 R/W 0-100/1% UINT 16 Inst. OCR1 Raised Pickup
47919 R/W 0-100/1% UINT 16 Inst. OCGR1 Raised Pickup
47920 R/W 0-100/1% UINT 16 Inst. NOCR Raised Pickup
47921 R/W 0-100/1% UINT 16 Inst NSOCR Raised Pickup
R/W Reserved
CLP Blocking
47931 R/W T9 UINT 16 Function
47932 R/W T10 UINT 16 Aux. Relay
47933 R/W 0-1,000/1 sec UINT 16 Block Time
47934 R/W T13 UINT 16 Inst. OCR1 Blocking
47935 R/W T13 UINT 16 Inst. OCGR1 Blocking
47936 R/W T13 UINT 16 Inst. NOCR Blocking
47937 R/W T13 UINT 16 Inst NSOCR Blocking
47938 R/W 0-100/1% UINT 16 Inst. OCR1 Raised Pickup
47939 R/W 0-100/1% UINT 16 Inst. OCGR1 Raised Pickup
47940 R/W 0-100/1% UINT 16 Inst. NOCR Raised Pickup
47941 R/W 0-100/1% UINT 16 Inst NSOCR Raised Pickup
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Short-formed data block Address

Address | Attribute Measurement Format Scale Descriptions
49001 R Voltage R Float

49003 R Voltage S Float

49005 R Voltage T Float

49007 R Voltage RS Float

49009 R Voltage ST Float

49011 R Voltage TR Float

49013 R Current R Float

49015 R Current S Float

49017 R Current T Float

49019 R Current G Float

49021 R Reserved Float

49023 R Reserved Float

49025 R Reserved Float

49027 R Reserved Float

49029 R Reserved Float

49031 R Reserved Float

49033 R Reserved Float

49035 R Reserved Float

49037 R Reserved Float

49039 R Reserved Float

49041 R Reserved Float

49043 R Reserved Float

49045 R Reserved INT16 x0.001
49046 R Reserved INT16 x0.001
49047 R Reserved INT16 x0.001
49048 R Reserved INT16 x0.001
49049 R Reserved UINT16 x0.01
49050 R Reserved INT32 x1
49052 R Reserved INT32 x1
49054 R Voltage R THD UINT16 x0.1
49055 R Voltage S THD UINT16 x0.1
49056 R Voltage T THD UINT16 x0.1
49057 R Current R THD UINT16 x0.1
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49058

Current S THD

UINT16

x0.1

49059

Current T THD

UINT16

x0.1

49060

Digital Input channels
Bit 0 > Channel 1
Bit 1 > Channel 2
Bit 2 > Channel 3
Bit 3 > Channel 4
Bit 4 > Channel 5
Bit 5 > Channel 6
Bit 6 > Channel 7
Bit 7 > Channel 8
Bit 8 > Channel 9
Bit 9 > Channel 10
Bit 10 > Reserved
Bit 11 - Reserved
Bit 12 - Reserved
Bit 13 - Reserved
Bit 14 - Reserved
Bit 15 - CB Status

UINT16

Bit '1'= On
Bit '0'= Off

49061

Digital Output Status
Bit 0 > DO 1 status
Bit 1 - DO 2 status
Bit 2 > DO 3 status
Bit 3 > DO 4 status
Bit 4 > DO 5 status
Bit 5 > DO 6 status
Bit 6 > Reserved
Bit 7 > Reserved
Bit 8 > Reserved
Bit 9 > Reserved
Bit 10 > Reserved
Bit 11 - Reserved
Bit 12 - Reserved
Bit 13 - Reserved
Bit 14 - Reserved
Bit 15 - Reserved

UINT16

Bit '1'= On
Bit '0'= Off

49062

Digital Output channel 1

UINT16

0x0001 = On
0x0000 = Off

49063

Digital Output channel 2

UINT16

0x0001 = On
0x0000 = Off

49064

Digital Output channel 3

UINT16

0x0001 = On
0x0000 = Off

49065

Digital Output channel 4

UINT16

0x0001 = On
0x0000 = Off

49066

Digital Output channel 5

UINT16

0x0001 = On
0x0000 = Off

49067

Digital Output channel 6

UINT16

0x0001 = On
0x0000 = Off
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49068

Digital Output channel 7

UINT16

0x0001 = On
0x0000 = Off

49069

Digital Output channel 8

UINT16

0x0001 = On
0x0000 = Off

49070

Digital Output channel 9

UINT16

0x0001 = On
0x0000 = Off

49071

=

Digital Output channel 10

UINT16

0x0001 = On
0x0000 = Off

49072

CB On(Close) Command

UINT16

0x0001 = CB On

49073

CB Off(Open) Command

UINT16

0x0001 = CB Off

49074

Reserved

UINT16

0x0001 = Reset

49075

||z

Fault Reset

UINT16

0x0001 = Reset

49076

X

Local/Remote Mode Flag

UINT16

0x0001 = Local
0x0000 = Remote

49077

Phase A Fault Status
Bit 0 = Inv. OCR

Bit 1 > Def. OCR
Bit 2 > Inst. OCR
Bit 3 > Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 > Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 = Inst. UVR
Bit 10 > Def. POR
Bit 11 > Def OVGR
Bit 12 > Inst. OVGR
Bit 13 - Def. SGR
Bit 14 - Percent Differential

Bit 15 - Instantaneous Differential

UINT16

Windingl

Bit '1'= On
Bit '0'= Off

49078

Phase B Fault Status
Bit 0 > Inv. OCR

Bit 1 > Def. OCR
Bit 2 > Inst. OCR
Bit 3 2> Inv. OCGR
Bit 4 - Def. OCGR
Bit 5 = Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 - Inst. UVR
Bit 10 - Def. POR
Bit 11 > Def. OVGR
Bit 12 - Inst. OVGR
Bit 13 > Def. SGR
Bit 14 - Percent Differential

UINT16

Windingl

Bit '1'= On
Bit '0'= Off
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Bit 15 - Instantaneous Differential

49079

Phase C Fault Status
Bit 0 = Inv. OCR

Bit 1 > Def. OCR
Bit 2 - Inst. OCR
Bit 3 > Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 2 Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 = Inst. UVR
Bit 10 > Def POR
Bit 11 > Def OVGR
Bit 12 - Inst. OVGR
Bit 13 > Def. SGR
Bit 14 > Percent Differential

Bit 15 - Instantaneous Differential

UINT16

Windingl

Bit '1'= On
Bit '0'= Off

49080

Phase G Fault Status
Bit 0 > Inv. OCR

Bit 1 > Def. OCR
Bit 2 - Inst. OCR
Bit 3 > Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 2 Inst. OCGR
Bit 6 - Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 & Inst. UVR
Bit 10 - Def. POR
Bit 11 - Def. OVGR
Bit 12 - Inst. OVGR
Bit 13 > Def. SGR
Bit 14 - Ground Differential 1

Bit 15 - Reserved

UINT16

Windingl

Bit '1'= On
Bit '0'= Off

49081

Phase A Fault Status
Bit 0 = Inv. OCR

Bit 1 > Def. OCR
Bit 2 > Inst. OCR
Bit 3 &> Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 & Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 & Inst. UVR
Bit 10 > Def. POR
Bit 11 > Def OVGR
Bit 12 - Inst. OVGR

UINT16

Winding?2

Bit '1'= On
Bit '0'= Off
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Bit 13 - Def. SGR
Bit 14 - Reserved

Bit 15 - Reserved

49082

Phase B Fault Status
Bit 0 = Inv. OCR

Bit 1 > Def. OCR
Bit 2 > Inst. OCR
Bit 3 > Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 = Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 = Inst. UVR
Bit 10 > Def. POR
Bit 11 > Def. OVGR
Bit 12 - Inst. OVGR
Bit 13 - Def. SGR
Bit 14 - Reserved

Bit 15 - Reserved

UINT16

Winding?2

Bit '1'= On
Bit '0'= Off

49083

Phase C Fault Status
Bit 0 = Inv. OCR

Bit 1 - Def. OCR
Bit 2 > Inst. OCR
Bit 3 > Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 > Inst. OCGR
Bit 6 > Def. OVR
Bit 7 > Inst. OVR
Bit 8 > Def. UVR
Bit 9 = Inst. UVR
Bit 10 > Def POR
Bit 11 > Def OVGR
Bit 12 > Inst. OVGR
Bit 13 - Def. SGR
Bit 14 - Reserved

Bit 15 - Reserved

UINT16

Winding?2

Bit '1'= On
Bit '0'= Off

49084

Phase G Fault Status
Bit 0 - Inv. OCR
Bit 1 > Def. OCR
Bit 2 = Inst. OCR
Bit 3 = Inv. OCGR
Bit 4 > Def. OCGR
Bit 5 = Inst. OCGR
Bit 6 > Def. OVR
Bit 7 = Inst. OVR
Bit 8 > Def. UVR
Bit 9 = Inst. UVR
Bit 10 > Def. POR

UINT16

Winding?2

Bit '1'= On
Bit '0'= Off
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Bit 11 > Def OVGR

Bit 12 = Inst. OVGR

Bit 13 - Def. SGR

Bit 14 > Ground Differential 2

Bit 15 - Reserved

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
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Value Type 1 : Time

Value Descriptions
Hours / Minutes (HH:MM:xx.xxx) 1% 16bits
OxFFO0O0 Hours (0=12am, 1=1am,..., 12=12pm,..., 23 = 11pm)
Ox00FF Minutes (0 to 59 in step of 1)
Seconds(xx:xx:SS.SSS) 2™ 16bits
OXFFFF (0 =00.000s, 1 = 00.001s, 59999 = 59.999s)

Note: If the time has never been set then all 32 bits will be 1.

Value Type 2 : Date

Value Descriptions
Month / Day (MM / DD / xxxx) (1% 16bits)
OxFF00 Month (1=January, 2=February,..., 12=December)
O0x00FF Day (1 to 31 in step of 1)
Year (xx/xx/YYYY) (2™ 16bits)
OXFFFF 2003 to 2102 in step of 1

Note: If the data has never been set then all 32 bits will be 1.

Value Type 3 : Digital Input Status

Bit

Attribute Descriptions

0

CIAE2s INL

o
Sl

[EnY

CIXEs IN2

o
Sl

BPNR=3=t

Je

IN3

o
Sl

to
alil

CIXE

J@

IN4

to
I

CIXEY

J@

INS

to
I

CIXEY

J@

ING

to
I

CIXEY

J@

IN7

CIXEY

J@

IN8

to
I

CIXEY

J@

IN9

© |0 | N lo bW |DN

CIXIgg= IN10

to
i

=
o

CIXIE Y= CB52a

to
Sl

11

Reserved[ Bit 11 ]

12

Reserved[ Bit 12 ]

13

Reserved[ Bit 13 ]

14

||V | V|V |PV|OVD|OVD|V|OVD|OD|DV|OD|O|D
to
gl

Reserved[ Bit 14 ]
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15

R

Reserved[ Bit 15 ]

[=~2l] Digital Input Statusoll A Bit gt0| 10/™ M E{2| siZ & &0l Off 0|1 Bitgtol 00/™ &= HA

0| OnoJct,

Value Type 4 : Digital Output Status (Word Type)

Value Descriptions

OxO00FF 2 OUOXNE &8 £ ON ZY =2 ON &
0x0000 AL OXNE EF &2 OFF BZ =2 OFF &th
Value Type 4-1 : Digital Output Status (Bit Type)

Bit Attribute Descriptions

0 R 2/ COXNE== DOUT 1

1 R 22 OXNE&d DOUT 2

2 R 2/® CIXNIE€&4 DOUT 3

3 R 2/® CIXNIE€=4 DOUT 4

4 R 2/® CIXNIE€&4 DOUT5

5 R 22 CXNE=™ DOUT6

6 R 22 CXNE=3 DOUT7

7 R ?f CXIE€== DOUT 8

8 R 2F CXIE€&E= DOUT9

9 R 22 CXIE€&= DOUT 10
10 R ?f CXIE== CBON

11 R 22 CXIE€&E3 CBOFF

12 R 2 COXNEE=H CBTrip

Value Type 5 : Fault [Pickup] Phase and Local/Remote Indicator

Value Descriptions
0x0001 Fault Phase R
0x0002 Fault Phase S
0x0004 Fault Phase T
Ox0FO00 0 : Local, 1: Remote
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Value Type 6 : Fault [Pickup] Status 1

Bit Attribute Descriptions

0 R Phase Time Overcurrent 1

1 R Phase Time Overcurrent 2

2 R Phase Instantaneous Overcurrent 1

3 R Phase Instantaneous Overcurrent 2

4 R Negative Sequence Time Overcurrent
5 R Negative Sequence Instantaneous Overcurrent
6 R Ground Time Overcurrent 1

7 R Ground Time Overcurrent 2

8 R Ground Instantaneous Overcurrent 1
9 R Ground Instantaneous Overcurrent 2
10 R Neutral Time Overcurrent

11 R Neutral Instantaneous Overcurrent
12 R Time Overvoltage 1

13 R Time Overvoltage 2

14 R Instantaneous Overvoltage 1

15 R Instantaneous Overvoltage 2

#2|] Fault [Pickup] Statusol A Bit #tol 10|™ siE E57|s50] S&F [AE]= &2o|2 Bitgtol 00|

M oS Faultvt LASHR] EASS HAL

Value Type 7 : Fault [Pickup] Status 2

Bit Attribute Descriptions

0 R Negative Sequence Instantaneous Overvoltage
1 R Phase Out Relay

2 R Time Undervoltage 1

3 R Time Undervoltage 1

4 R Instantaneous Undervoltage 1
5 R Instantaneous Undervoltage 2
6 R Time OVGR 1

7 R Time OVGR 2

8 R Instantaneous OVGR 1

9 R Instantaneous OVGR 2

10 R Selective Ground Relay(SGR)
11 R Reserved

Page 50




12 R Reserved
13 R Reserved
14 R Reserved
15 R BF

[F2l] Fault [Pickup] Statusol A Bit ztol 10|H s 27|50l S& [HE]

M s Fault7l LA StX|

Value Type 8 : Fault [Pickup] Status 3

(o)

Lo}
AA

0jo
mjo
K

-
al.

|22 Bitg{ol 00|

Bit Attribute Descriptions

0 R Manual Close Feature Blocking
1 R Cold Load Pickup Feature Blocking
2 R Percent Differential

3 R Harmonic Differential

4 R Energization Inhibit

5 R 5™ Harmonic Inhibit

6 R VT Failure

7 R Instantaneous Differential

8 R Ground Differential 1

9 R Ground Differential 2

10 R Reserved

11 R A/D Check Error

12 R Backup Memory error

13 R Time Error

14 R CB Open Operation Error

15 R CB ON Operation Error

[2l] Fault [Pickup] StatusoilA Bit gtol 10|H sl E357[50| & [HE]

M ol & FaultZ7t 24 5HX|

[2l] 11Bitoll A 15Bit 7HX|= LH&

ololte o I |
LIS AM A AO =2 AL .
A
[ R |

Value Type 9 : Relay Function

Erroroll CHSF AENZEA|ZA Bit gtol 10]™ 3i

|21 Bitgtol 00|

n

f Error 2+

0

Value Descriptions
0x0000 Disable
0x0001 Trip

0x0002 Trip & Alarm
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0x0003

Alarm

0x0004

Latched Alarm

0x0005

Control

Value Type 10 : Aux. Relay Setup

Value Descriptions
0x0000 None

0x0001 DOUT 1
0x0002 DOUT 2
0x0003 DOUT 3
0x0004 DOUT 4
0x0005 DOUT 5
0x0006 DOUT 6

Value Type 10-1 : DOUT Setup for Demand Control

Value Descriptions
0x0000 None
0x0001 DOUT 1
0x0002 DOUT 2
0x0003 DOUT 3
0x0004 DOUT 4
0x0005 DOUT 5
0x0006 DOUT 6
0x0007 CB ON
0x0008 CB OFF
0x0009 CB Trip

Value Type 11 : Reset Method

Value Descriptions
0x0000 Instantaneous
0x0001 Time Delayed
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Value Type 12 : Direction Setup

Value Descriptions
0x0000 Disable
0x0001 Forward
0x0002 Reverse

Value Type 13 : Disable/Enable

Value Descriptions
0x0000 Disable
0x0001 Enable

Value Type 14 : Event Type

Value Descriptions

0xF000 EVENT TYPE

1 General

2 Pickup

3 Trip

4 Trip & Alarm

5 Alarm

6 Latched alarm

7 Control

8 Dropout

9 Logic Input

10 Self-Test Warning

The format for the remainder of the register depends upon the event type

GENERAL EVENT TYPE

Ox00FF

EVENT CAUSES:

1

Breaker Opened

Breaker Closed

Breaker Not Connected

Reset

Open Breaker

Close Breaker

2
3
4
5
6
7

Set Time
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Set Date

9 Trigger Trace Memory

10 Clear Energy Use Data

11 Clear Maximum Demand Data

12 Reset All Peak and Minimum Value (9 — 16)
13 Reset Current Peak Value

14 Reset Voltage Peak Value

15 Reset Voltage Minimum value

16 Reset Power Peak Value

17 Reset Energy Use Data

18 Reset Frequency Peak and Minimum Value
19 Reset Power Demand Peak Value

20 Reset Current Demand Peak Value

21 Reset Trip Counter Data

22 Clear Event Recorder Data

23 Clear Waveform Trace Memory

24 Reserved

25 Reserved

26 Reserved

27 Reserved

PICKUP/TRIP/ALARM/LATCHED ALARM/DROPOUT EVENT TYPES:

PHASES:

0x0100 Phase A (0 = No Fault, 1 = Fault)
0x0200 Phase B (0 = No Fault, 1 = Fault)
0x0400 Phase C (0 = No Fault, 1 = Fault)
OxO00FF CAUSE OF EVENT

1 Phase Time Overcurrent 1

2 Phase Time Overcurrent 2

3 Phase Instantaneous Overcurrent 1

4 Phase Instantaneous Overcurrent 2

5 Negative Sequence Time Overcurrent

6 Negative Sequence Instantaneous Overcurrent

7 Ground Time Overcurrent 1
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8 Ground Time Overcurrent 2

9 Ground Instantaneous Overcurrent 1
10 Ground Instantaneous Overcurrent 2
11 Neutral Time Overcurrent

12 Neutral Instantaneous Overcurrent
13 Time Overvoltage 1

14 Time Overvoltage 2

15 Instantaneous Overvoltage 1

16 Instantaneous Overvoltage 2

17 Negative Sequence Instantaneous Overvoltage
18 Phase Out Relay

19 Time Undervoltage 1

20 Time Undervoltage 1

21 Instantaneous Undervoltage 1

22 Instantaneous Undervoltage 2

23 Time OVGR 1

24 Time OVGR 2

25 Instantaneous OVGR 1

26 Instantaneous OVGR 2

27 Selective Ground Relay(SGR)

28 Reserved

29 Reserved

30 Reserved

31 Reserved

32 BF

33 Manual Close Feature Blocking

34 Cold Load Pickup Feature Blocking
35 Reserved

36 Reserved

37 Reserved

38 Reserved

39 VT Failure

40 Reserved

41 Reserved
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42 Reserved

43 Reserved

44 Reserved

45 Reserved

46 Sag

47 Swell

48 Reserved

49 Reserved

50 Percent Differtial

51 Harmonic Inhibit

52 Energization Inhibit
53 5" Harmonic Inhibit
54 Instantaneous Differential
55 Ground Differential 1
56 Ground Differential 2

LOGIC INPUT EVENT TYPE:

0x0100 Contact State : Open
0x0200 Contact State : Closed
0x0400 Reserved
Ox00FF Input Function

1 Digital Input 1

2 Digital Input 2

3 Digital Input 3

4 Digital Input 4

5 Digital Input 5

6 Digital Input 6

7 Digital Input 7

8 Digital Input 8

9 Digital Input 9

10 Digital Input 10

11 Breaker Input

12 Local Mode
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13 Remote Mode
14 Remote Open
15 Remote Close
16 Reserved
17 Reserved
18 Reserved
19 Reserved
20 Reserved

SELF-TEST WARNING EVENT TYPE

Ox00FF EVENT CAUSE:
1 NVRAM Corrupt
2 EEPROM Corrupt
3 A/D
4 Breaker Not Opened
5 Breaker Not Closed
6 Reserved
7 Reserved
8 Reserved
9 Reserved
10 Reserved

Value Type 15 : Buffer Organization Setup

Value Descriptions

0x0000 2event x 40cycle
0x0001 4event x 20cycle
0x0002 8event x 10cycle

Value Type 16 : Data Logger Sample Rate Setup

Value

Descriptions

0x0000

1 cycle
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0x0001 1sec
0x0002 5sec
0x0003 30sec
0x0004 1min
0x0005 5min
0x0006 10min
0x0007 15min
0x0008 20min
0x0009 30min
0x0010 60min

Value Type 17 : Data Logger Mode Setup

Value Descriptions
0x0000 Continuous
0x0001 Trigger

Value Type 18 : Data Logger Buffer Organization Setup

Value Descriptions
0x0000 64event x 32sample
0x0001 32event x 64sample
0x0002 16event x 128sample
0x0003 8event x 256sample
0x0004 4devent x 512sample

Value Type 19 : NO/YES Setup

Value Descriptions
0x0000 NO
Ox00FF YES

Value Type 20 : Demand Measurement Type Setup

Value Descriptions
0x0000 Block Interval
0x0001 Rolling demand
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Value Type 21 : Digital Input Setup

Value Descriptions
0x0000 Disabled
0x0001 DIN 1
0x0002 DIN 2
0x0003 DIN 3
0x0004 DIN 4
0x0005 DIN 5
0x0006 DIN 6
0x0007 DIN 7
0x0008 DIN 8
0x0009 DIN 9
0x0010 DIN 10

Value Type 22 : DOUT relay Type Setup

Value Descriptions
0x0000 Self-resetting
0x0001 Latched
0x0002 Pulsed

Value Type 23 : L/R DOUT State Setup

Value Descriptions
0x0000 Lo : Open, Re : Close
0x0001 Lo : Close, Re : Open

Value Type 24 : OCR, OCGR Relay Curve Setup

Value Descriptions

0x0000 IEC Curve A

0x0001 IEC Curve B

0x0002 IEC Curve C

0x0003 ANSI Normal Inverse
0x0004 ANSI Very Inverse
0x0005 ANSI Extremely Inverse
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0x0006

KEPCO Normal Inverse

0x0007

KEPCO Very Inverse

Value Type 25 : IEC Relay Curve Setup

Value Descriptions
0x0000 IEC Curve A
0x0001 IEC Curve B
0x0002 IEC Curve C

Value Type 26 : Demand Control Function

Value Descriptions
0x0000 Disable

0x0001 Sync. With External
0x0002 Internal Clock

Value Type 27 : Demand Control Method Setup

Value Descriptions
0x0000 Priority
0x0001 Circular

Value Type 28: Demand Period Restart Indicator

Value Descriptions
OXO0FF Restart Indicator
0x0000 Reset by Master

Value Type 29: Command to Slave

Value Descriptions
OXO0FF Command
0x0000 Reset by Slave

Value Type 30: Waveform Channel

Value

Descriptions

0x0000

Vr
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0x0001 Vs
0x0002 Vit
0x0003 Vg
0x0004 Ir
0x0005 Is
0x0006 It
0x0007 Ig

Value Type 31: Waveform Cycle

Value Descriptions
0x0000 2.5 cycle
0x0001 5 cycle
0x0002 10 cycle
0x0003 20 cycle
0x0004 40 cycle
[F2l] ol= cycle2 MAEStHEIE 32070 ot M E dlole 7 MSECh 2.5 cycle2 MESIIE W 15

71 128 4=2 HolHE ¥E = A0 JHE s ETF FCh 40 cyclez2 HFH Aol 7| & 8 M=

2 dlole sfoll MS =X et o2l F7| Setel HEtE steler 4 ot

LS —

Value Type 32: Number of Captured Event or Selected Event Number

Selectable Value Descriptions

1 T159] 4 2event x 40cycle® A A IS 7 -

1,2,3 T159] 4 4event x 20cycleZ A A IS 7 -

1,2,3,4,56,7 T1591 4] 8event x 10cycle= 24 S 45

[F2l|] CaptureE ¢lst Buffer +=Z 2event x 40cycle2 AHM3IH Buffer= ESAH ™S 250 MEE

st X AAIZE HIOo|E{2F 40cyclee| 1 event HIO|E{e| MEH JZZte=2 o|SECt m2fA 2event x

-

40cycleZ A5t 2% 1 eventol| tiet HIO|EH{E &2 £ UCl 4event x 20cycleZ HE& st A< Buffer
=&l 2|sto{ A 3 eventoll CHSH HIO|E{E 2FS = QUCh 8event x 10cycleZ MAsH A% TAH 7
eventoll Cf st HIO|E{E g2 = RUSL} 10cycleo SHHEICE ofl Mo MLt St cycle2| MEZ2 Hlo]

B = 32740]|cCh

Value Type 33: Number of Selected Cycle in Event Captured Waveform
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Selectable Value Descriptions

1,2,3,4 T150 A 2event x 40cycle® A A S 4¢
1,2 T15914 4event x 20cycle® 24§ S 74 $-
1 T15¢ A 8eventx 10cycle® A A HAS 4-¢

[F2l] T320] AdHE viel 2ol MZE Event 7t

A5l o
T=IF Hon

X2 Event2|

ghe S x| B4 5HCh 2event x 40cycle2 A A =

Value Type 34: Event Type of Captured Waveform

Mo 1 Event & MZ& H0|E{2| Cycle =7} B,
1 Event & A% HlolE{2| Cycle =7} =fCh. 10F7[0lM 40F7| 7HX| F7|
HiolE{E SAlol ===35t= walo] ot SAlol 10 Cyclee| tlo|E{[32071]

4 10 Cycle ¥ 42| =412 S350 40cyclee| Event

Value Descriptions
0x0001 Dropout

0x0002 Trip

0x0003 Alarm or Control
0x0004 Pickup

0x0006 Sag

0x0007 Swell

Value Type 35: CB Condition of UVR & 37P Operation

Value Descriptions
0x0000 CB ON or OFF
0x0001 CB ON Only

Value Type 36: Set Day, Date and Time

Value Descriptions
Ox00FF Set Day, Date and Time
O0xOF00 Change Day of Week
0x0000 Day : No change
0x0100 Day : Monday
0x0200 Day : Tuesday
0x0300 Day : Wednesday
0x0400 Day : Thursday
0x0500 Day : Friday
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0x0600 Day : Saturday

0x0700 Day : Sunday

0x0000 Reset by Slave

Value Type 37: Updated Status of Captured Events

Value Descriptions
Ox00FF Updated Status
0x0000 Reset Status by Downloading Captured Waveform Data

5
10
wn

s g M&s Fol= 0x00Z Reset =Ct,

Value Type 38: Phase Voltage Condition of UVR & 78 Operation

ag &2l Eventoll 250 Updated® &0l A2 Ox00FF7 =[ 11 AL{A|

Value Descriptions
0x0000 3Phase OR
0x0001 3Phase AND

Value Type 39: Reference Voltage of DGR

Value Descriptions
0x0000 Vo (Zero Sequence Voltage Calculated from 3Phase Voltage)
0x0001 Vg

Value Type 40: Pickup Condition of 32P, 32Q

Value Descriptions
0x0000 Each Phase
0x0001 Average of 3Phase Power

[Z=2|] Each Phase: Zf AF HZ AASH0| sF Ao|2tE S2f=7Z10| =M SZ

ATl

Okl

Average of 3Phase Power: 34+ &2{o| Hd2 Hutsto] S2x740| HH =

Value Type 41: Harmonic Inhibit Parameters for Percent Differential Relay Function

Value Descriptions
0x0000 o
0x0001 2nd 4 gih

Value Type 42: Transformer Type

Value Descriptions
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0x0000 Y1y0
0x0001 Yly 180
0x0002 Y/d 30
0x0003 Y/d 150
0x0004 Y/d 210
0x0005 Y/d 330
0x0006 D/d 0
0x0007 D/d 60
0x0008 D/d 120
0x0009 D/d 180
0X000A D/d 240
0Xx000B D/d 300
0x000C Dly 30
0x000D Dly 150
0X000E Dly 210
0X000F Dly 330
0x0010 Y/z 30
0x0011 Y/z 150
0x0012 Yiz 210
0x0013 Y/z 330
0x0014 DIz 0
0x0015 D/z 60
0x0016 D/z 120
0Xx0017 D/z 180
0x0018 D/z 240
0x0019 D/z 300

Value Type 43: Phase Rotation

Value Descriptions
0x0000 RST
0x0001 RTS
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2.4 Calculation
2t HIOIE EHOI 2 HAHAIS Ofef et 2CH.

UINT16: 16 bit unsigned Integer
INT16: 16 bit signed Integer
S1 UINT16: 16 bit unsigned Integer, &A™ zt x 105 gt
ofl: 123.4 2}H x102 A3 12342| HIO|[HE ©S
S1 INT16: 16 bit signed Integer, & A gt x 108t gt
0f: -123.4 2lH x102 AlH -1234<9| H|O|EE NME
S2 UINT16: 16 bit unsigned Integer, &% gt x 1008t gk
of: 123.45 2IH x1002 AlH 123452| H|o|E{E ™
S2 INT16: 16 bit signed Integer, &A| gt x 1008+ 4t
0fl: -123.45 2}H x102 AlAH -123452| HIO|EHHE ©&

o>

el
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APPENDIX A CRC-16 Calculation

CRC-16 Generation

Modbus RTU Protocol2 Reverse CRC Generation 2 12I&

o
=
0
o
a

CRC Generation Procedure

XtAI8t C code= Appendix B & =.

1. Load a 16-bit 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)
(if the LSB was 1): Exclusive OR the CRC register with the polynomial value A))1
hex (1010 0000 0000 0001)

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

complete 8-bit byte will have been processed.
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CRC Table

0000

c601

cc01

0a00

dso1l

1e00

1400

d201

foo1l

3600

3c00

fa0l

2800

ee0l

e401

2200

a001

6600

6c00

aa0l

7800

be01

b401

7200

5000

9601

9c01

5a00

8801

4e00

4400

8201

cOcl

06c0

OccO

cacl

18c0

decl

d4cl

12c0

30c0

fécl

fccl

3ac0

e8cl

2ec0

24c0

e2cl

60c0

a6ecl

accl

6ac0

b8cl

7ecO

74c0

b2cl

90c1

56¢0

5cc0

9acl

48c0

8ecl

84cl

42c0

cls81

0780

0d80

cbh81

1980

dfgl

d581

1380

3180

fr81l

fdgs1l

3b80

e981

2f80

2580

e381

6180

a78l

ad81

6b80

b981

780

7580

b381

9181

5780

5d80

9b81

4980

8f81

8581

4380

0140

c741

cd41

0b40

do41

1140

1540

d341

f141

3740

3d40

fb4l

2940

ef4l

e541

2340

al4l

6740

6d40

ab41

7940

bf41

b541

7340

5140

9741

9d41

5b40

8941

4140

4540

8341

c301

0500

0fo0

c901

1b00

ddo1

d701

1100

3300

501

ffo1l

3900

eb01

2d0o

2700

el0l

6300

a501

af01l

6900

bbO1

7d00

7700

b101

9301

5500

5f00

9901

4b00

8d01

8701

4100

03c0

c5cl

cfcl

09c0

dbcl

1dc0

17c0

dicl

f3cl

35¢c0

3fco

focl

2bc0

edcl

e7cl

21c0

a3cl

65c0

6fcO

adcl

7bc0

bdcl

b7cl

71c0

53c0

95c1

9fcl

59¢0

8bcl

4dc0

47¢0

8lcl

0280

c481

ce8l

0880

da81

1c80

1680

dos1

f281

3480

3e80

f881

2a80

ec81

e681

2080

a281

6480

6e80

assl

7a80

bc81

b681

7080

5280

9481

9e81

5880

8a81

4¢80

4680

8081

c241

0440

0e40

c841

1a40

dc4l

d641

1040

3240

f441

fedl

3840

eadl

2¢40

2640

e041

6240

ad41

ae4l

6840

badl

7c¢40

7640

b041

9241

5440

5e40

9841

4a40

8c41l

8641

4040
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APPENDIX B Modbus RTU C Code Example

Data Receiving and CRC Generation& Checking

Modbus RTU Protocol2| Packet&id it M0 CHst 2+t C code WME Z0OICH

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[7]= crc_out & OxFF;

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

< CRC Hlo|& =7|3t

< RTP 300 ID =1
Starting address = 100 or 64h[40101]
Word count = 2

& CRC#4f %= 1330r 85h, CRCot?l = 212 or D4h

>

< CRC ¢i4h Zot M&

0

CRC #tel/stelHio|Ex HE

Page 68




Response Packet Checking

main module, Read Holding Registers Response Example

#define PacketLen 9

int status;

unsigned char receive_byte[PacketLen]; < receive_byte= ==4IE OI0IE{H K

status =CheckCrc(receive_byte ,PacketLen); < =4O0IH3AJI= 9 Bytes
< If( 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(ccec=0; ccc<8; cce++){
if((Data™crc) & 1 {

crc = (crc>>1) ~ Polynomial;

else{

crc >>=1;
}
Data >>= 1;

}

return( crc&OXFFFF );
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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= ((cre>>8) & Oxff)) || ( ( *buff & Oxif ) 1= (crc & Oxff )))

{ [* Error occured */
return 1,

}

else {

/* Error did not occur */

return O;
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