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ABSTRACT

Noxx}adays microcomputer relay 1s widely used in the autormatic power
system , which makes the monitoring and controlling of all kinds of running
parameter and protect acting information achieved by means of communication
network. The communication network in steel enterprises power system mainly
includes microcomputer relays , Com port transformers , communication
managers s network exchangers, twisted-pair, fibers, fiber transceivers and so
ONe .

. Compared with the traditional information transfers and displayer based on the
control-cable and signal lamp, communication network brings many advantages,
such as less workload of connection and maintenance, more convenient for analyse
of running management and malfunction.

According to the fact of autormatic power system in the steel-making
transformer substation (35kV/10 kV transformer substation) , this paper presents
mainly application of microcomputer relay in automatic power system in several
aspects , which are collocating of autormatic power system and the system
structure , design explaining , the type-choice of equipment, DNP V3.00
protocol, debugging rules, running record and analyse as well as experience of

application.

KEYWORDS: Communication with wire. autormatic power system .

microcomputer relay. protocol. communication network
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Switch

R4S Jack
Connecior
Ty~

Tx-

?P'h.f*

H‘ .

Croay- O Cabibe : )
- CRCLAN Gars
RS 3 R ey M S '
s Blug Hin * R4S Jack
Cable Wiring Connactor
1 - 3 s
2 e e B . Fas
3 R Do Tat
z .

3. SEL351 FBiTOSHRE N T #:

Tr

|5Range

Group _ |SName Seiting SCategaryName Description
SEL, LMD, DNP, MBA,

P1 PROTO DNP MBB Port Settings Port Protocot

P{ PREFIX @ i@, #.3. %8 Fort Settings LMD Prefix

P1 IADDR 1 01 - 99 Port Settings LMD Address

P1 SETTLE  [0.00 0 - 30 SECONDRS Part Settings LMD Settling Time
1300,1200,2400,4800,5600,

P1 SPEED 5800 19200,38400 Port Settings Baud Rate

P BITS 8 5,78 Port Settings Data Bits

P1 PARITY [N N, E, G {Ncne, Even, Odd}|Port Settings Parity

P1 STOP 1 1.2 Port Settings Stop Bits

P T_OUuT Wl D - 30 MINUTES Port Setlings [Time-out

P1 AUTO N ¥ Port Settings Send auto messages to port

P1 FASTOP N Y.N Port Settings Fast Operate Enable

P1 DNPADR  [XXX 0 - 65534 Line Terminal Settings  |DNP Address

P ECLASS (2 -3 Line Termina! Settings [Class for Event Data

P1 TIMERQ [0 0-32767 Line Terminal Settings [Time-Set Request Interval

P1 STIMEQ  [20.0 0.0-30.0 Line Terminal Settings  [Select/Operate Time-Qut

P1 DRETRY [3 0 - 15 Line Terminal Settings |Data Link Retries

P4 DTIMEC 1 D -5 seconds Line Terminal Settings  |Data Link Time-Out

P1 MINOLY 1005 0.0 - 1.00 seconds Line Terminal Settings  [Minimum Time from 0CD to Tx

P1 MAXDLY 10,10 Q.00 - 1.00 seconds Line Terminal Settings  [Maximum Time from DCD to Tx

P1 PREDLY j0.00 OFF, 0.00-30.00 SEC Line Terminal Settings |Settle Time from RTS on to Tx

P1 PSTDLY  {0.00 0.00 - 30.00 seconds Line Terminal Setlings _|Settie Time after Tx to RTS off

P1 ANADB 100 0 - 32767 counts Line Terminal Settings |Analog Reporting Dead Band

P1 UNSOL N Y,N Line Terminal Settings  |[Enable Unsalicited Reparting

P PUNSCL N Y, N Line Terminal Settings |Enable Unsolicited Reporting at Power-U,

P1 REFADR |3 0-65534 Line Terminal Seftings [ONF Address to Report to

P1 NUMEVE {10 1-200 Line Terminal Settings |[Number of Events to Transmit on

P1 IAGEEVE _ 0.5 0.0 - 60.0 seconds Line Terminal Settings |Age of Otdest Event ta Transmit on

(] UTIMEQ |2 0-50 Line Terminat Settings _ [Unsolicited Confirmation Timeout

P1 RBADPU |50 1 - 10000 secands Line Terminal Seflings [Seconds te Mirrored Bits Rx Bad Pickup

P1 CBADPU _ |1000 1- 10000 Line Terminal Settings [PFM Mimored Bits Channel Bad Pickup

P1 RXID i 1-4 Line Terminal Settings _[Mirrored Bits Receive Identifier

P1 [TXiD 2 1-4 Line Terminal Seftings  iMirmored Bits Transmit Idertifier
STRING OF 13,03 OR

P1 RXOPLT  ROOXXOOXX Line Terminai Settings |Mirrared Bits Receive Default State

P CLASSA 12 Port Settings Class for Analog Event Data (8-3)

P1 ICLASSB Port Settings [Class far Binary Event Data {0-3)

il CLASSC |3 Port Settings Class for Counter Event Data (0-3)

P1 DECPLA |1 Port Settings Currents Scaling Decimal Places (0-3)
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P1 DECPLY i Port Settings gltages Scaling Decimal Places {0-3)
P1 CECPLM |1 Port Settings Misc Data Scaling Decimal Places (0-3}
\Amps Reporting Dead Band Counts (D-
P1 ANADBA _ |10 Part Settings 32767)
\Volts Reporting Dead Band Counts (0-
P1 ANADBY 11D Part Settings 32767)
Misc Data Reporting Dead Band Counts
=1 ANADBM 1D Port Settings 0-32767)
02416810
1214313539
D DNPA 40 49 57
676 677 678
679 680 £04
805 806 555
D DNPB ST0 670

4. BEEEHH

1) AZEPAMF: Windows 2000

2) EURFEWRAE: SQLServer 2000 4R7EM

3) BT RIH: C+

4) HS¥E¥At: TF21-SAS3.0

5. BFERsE R

1) 0 GPS# 24 RS-232 R O5FFFAEE T ENE RS-232 £ LN S5
B E AT,

2) HEGFEHEE L 5 F & BB E) SEL-351 e B # EIA—485
#: 104 DNP V3.00 #2077 ST 3B CREERTRD)

6. ZEBEDHLRAREER

5 4 wE B HE Her 25
1 LORY SRl R R SEL-351 W04 SEL E 3

2 WKV SRRy I SEL-351 1& SEL %[

k! TRBAUERPERE SEL-351 ‘ & SEL EE

4 T E SRR E SEL-587 28 SEL *HE

5 FOHRE DE-211 4E MOXA &

é PA g R T 8BRS 12000 % AT&T ®H

7 kit I8 tmes | @
Li B 110V, SKVA = e Y




Leilg ho TR LS R

9 FTENHL Ad I B 1 & HP EMm
10 H A RERLEN T-GPS2022 S PN i E
11 EHRS S IBM b 1BM £
12 RFE Sony CPD-G320 21 ‘#f 1 e Sony 1A
13 ZAkAL Baseline 10/100 Switch 300M g b ]
14 Bl Windows 2000 | 1=
13 B R A SQLServer 2000 5 MHERR P E
16 HEFELA Ct+ 142
17 W A TF21-5A83.0 1% M fE
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F=E ETDNP V3.00 MAMBEAR

3.1 DNP V3.00 $iZ#R
DNP V3.00 7AiM MLy, XMMAAE R E ) BIERGE TG H
) IR
—LERR AN SEL-351 SRR RV Fr o M4 (DNP) V3.00 L2 A
PURey. R ERTEIEMLE, RFUoH (BREF) , BATO, FSH
fHoaas, RS, ARSHEHEMRE, BFHE4, MRFE. SEL-
351 X DNP EFEZ.
3.2 DNP V3. 00 BN

1. EE

EE -1 SBOHT DNP, ©i2E £ PROTO B E{E 4 DNP. HEK DNP
AL R EBED, (A2 DNP AERRMNBAZ T 180, THNEEEK
HTEE /-8 0T DNP #1E:

Label Description
Default
SPEED baud rate {300 - 38400} 2400
DNPADR DNP Address (0 - 65535) 0
ECLASS Class for event data (0 - 3) 2
TIMERQ Time-set request interval (0 - 32767 min.) 0
DECPL Data scaling(0 - 3 decimal places) 1
STIMEO Select/operate time-out (0.0-30 sec.) 1.0
DRETRY Data link retries (0-15) 3
DTIMEO Data link time-out (0-5 sec.) 1
MINBLY Minimum time from DCD to Tx (0.00-1 sec.)

0.05
MAXDLY Maximum time from OCD to Tx {G.G0-1 sec.}

0.10
PREDLY Settle time from RTS on to Tx (0.00-30 sec.) 0
PSTOLY Settle time after Tx to RTS off (0.00-30 sec.) 0
ANADB Analeg reporting deadband (0 - 32767 counts) 100
UNSOL Enable Unsolicited reporting {Y,N) N
PUNSOL Enable Unsolicited reporting at power-up (Y,N) N
REPADR DNP Address to report to (0-65535) 0
NUMEVE Number of events to transmit an {1-200) 10
AGEEVE Age of cldest event to transmit on (0.0-60 sec) 20
UTIMEC Unsolicited confirmation timeout (0-50 sec) 2

RTS {£ 57 LLA T8 — 4l 38, CTSE ST LMEA—4 DCD &
N, BRARASFEER. £5{004F DCD EME RS 2 DCDRE, T
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— P BETHREETURA L, — B NEEREEFL. AW ERERE
VR A SV A KRR /) 2 I BE AT E R (Bldm, MAXDLY 1 MINDLY)
H4h, SEL-351 i MU IR A4 S4B FHalcl  — 1 DCD 8K, KBRS
B A ¥ DCD (M, A1 RTS B HEF 5 E] CTS. 3 SEL-351 Ki%k
—/ DNP {5 8. B/ RTS /> PREDLY ¥ g {E T 8] 5 IR A%,

HEEEERBRBRE—AFWE, SEL-351 4480 RIS AT/ P iR
PSTDLY ZEFbI (] 4N PSTDLY M {a] @BTEMEIR /G A T AL B AR (RTS {15
FAssEy , T EAEWETE), SEL-351 K5 M PSTDLY HEIRFA AT
PREDLY #ER{EH FREME E . RTS/CTS BT U 4£IHIT% & PREDLY # &
{89 OFF SKiBH], 7EXFRIESLT, RTS B3I =PI H CTS HBH, 7
SR T R E A — A DCD $67R. TS Bl —H#, (B PREDLY Lhijgd
WE A0, TH RTS 7 PSTDLY W EEIBTERSE AR EHAE .
2« BURBEEIRAE

FEHHTHOIR R BIRER, BANAEEPIEENRE, KAt
BRI, B R A TS R . SRR (IR I ) S T
5, MA e ass F HURsEERERIA, SRR R B IERRN . R WRIEIER
EiRE, MWLM AFHERIA, iz ERFREREOR BN R . E
BRI AEE, RO RS E . FTLL, WRAEENERE
E, BRMGREONEERS . FORERIEN R TERERR T EN
() 03 R T ) i _L- A SRt (R) . S RE DNP SRR, REERC LKA A,
M SEL-351 AA%%4% , SEL-351 it CTS A (VEAFEANES) M
IR R, — B CTS ARELR BN B F1F, RoeWBIEET N
BTH, SEL-351 BS54 — Bl (B (W R85 F 46 AL HUE . XA FFFI (A
24T MINDLY Fl MAXDLY % B {82 [8] ) — ANBEALA (8], ZEIALE [A] #E R %
Wg | EA- SRR E RS 2 IR .
3 MR I 7 ik

WAL RGMEAROAE, P HBEMRENTEY DNP SRR TR
AR ESTHERNITEE TICE, BHENRIERHY], RS/ EEN
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ARG & |

Relevant SEL-351 Settings

)1 A
i,

EMAFERHA (Class 0) 3¢

% ¥ CLASS =0,
iR & UNSOL = N,

#] 19 B 4 4B.4

EMEZEMPPIRE, B

1% & CLASS = 4k 014,

A, i & UNSOL =N.
AR FIIR | MALIRE @ A E B L EH | 5 E CLASS = 4k 014,
& BE, EAUBARIE AR, E UNSOL =Y, FH4R48 4 248 L a4
#1ik ¥ NUMEVE #= AGEEVE,
ik AR IR T AAEG AETF K AR iR E CLASS = 4k 041,
4, THFEEANIE, B UNSOL =Y. JrRIEXEIRI T
%1% ¥ NUMEVE #o AGEEVE,
4 &&LHF

TR % 304 4L DNP V3.00 F25E 0 BT S0

DNP V3.00
DEVICE PROFILE DOCUMENT

Object Group Request Function Codes
Object Variation Request Qualifiers
Object Name {opticnal)

This document must be accompanied by a table having the following headings:

Response Function Codes
Response Quaiitiers

Vendor Name: Schweitzer Engineering Laboratories, Inc.

Device Name: SEL-351

Highest DNP Level Supported:
For Requests Level 2
For Responses Level 2

Device Function:
O Master M Slave

Notable objects, functions, and/or qualifiers supported in additicn to the Highest DNP
Levels Supported (the complete list is described in the attached table):

Supports enabling and disabling of unsolicited reports on a class basis

Maximum Data Link Frame Size (octets):

Maximum Application Fragment Size

& Configurable, range _0 to_15

Transmitted 292 (octets):

Received  (must be 292) Transmitted 2048 (if >2048, must
be configurable)

‘ Received 2048 (must be >= 249)

Maximum Data Link Re-tries: Maximum Application Layer Re-tries:

O None B Nene

[ Fixed at O Configurable, range to

(Fixed is not permitted)
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Requires Data Link Layer Confirmation:

O Never
1 Always
O Sometimes If 'Sometimes’, when?
# Configurable If '‘Configurable’, how? _ by settings.
Requires Application Layer Confirmation:
Never

Always (not recommended)

| & When reporting Event Data (Slave devices only)

When sending multi-fragment responses (Slave devices only)
Sometimes If 'Sometimes’, when?

Configurable If '‘Configurable’, how?
Timeouts while waiting for:
Data Link Confirm None Fixed at Variable ©
Configurable
Complete Appl. Fragment & None Fixed at Variable
Configurable
Application Confirm None Fixed at Variable ©
Configurable
Complete Appl. Response M None Fixed at Variable
Configurable
Others

Attach explanation if "Variable' or 'Configurable’ was checked for any timeout

Sends/Executes Control Operations:

WRITE Binary Outputs  Never o Always Sometimes  Configurable
SELECT/OPERATE Never B Always Sometimes  Configurable
DIRECT OPERATE Never & Always Sometimes  Configurable
DIRECT OPERATE - NO ACK  Never M Always Sometimes
Configurable

Count > 1 & Never Always Sometimes  Configurable

Pulse On Never M Always Sometimes  Configurable

Pulse Off Never o Always Sometimes  Configurable

Latch On Never M Always Sometimes  Configurable

Latch Off Never o Always Sometimes  Configurable

Queue M Never Always Sometimes  Configurable

Clear Queue ™ Never Always Sometimes  Configurable

Attach explanation if 'Sometimes’ or 'Configurable’ was checked for any operation.

FILL OUT THE FOLLOWING ITEM FOR MASTER DEVICES GNLY:

Expects Binary Input Change Events:
Either time-tagged or non-time-tagged for a single event
Both time-tagged and non-time-tagged for a single event
Configurable (attach explanation)

FILL OUT THE FOLLOWING ITEMS FOR SLAVE DEVICES ONLY

23




L NIRRT

Reports Binary Input Change Events when
no specific variation requested:

Never

Only time-tagged

Cnly non-time-tagged
Configurable to send both,
one or the other (attach explanation}

]

Reports time-tagged Binary Input Change
Events when no specific variation

requested:
0] Never :
Binary Input Change With
Time
Binary input Change With
Relative Time

Configurable (attach
explanation)

Sends Unsolicited Responses:
Never
%} Configurable (attach
explanation)
Only certain objects
Sometimes (attach
explanation)
|
UNSOLICITED

Function codes supported

ENABLE/DISABLE

Sends Static Data in Unsolicited

Responses:
] Never

When Device Restarts

When Status Flags Change

No other options are permitted.

Default Counter Object/Variation:
No Counters Reported
Configurable (attach

Counters Roll Over at:
No Counters Reported
Configurable (attach

explanation) explanation)
Default Object 20 16 Bits
Default Variation 6 32 Bits
Other Value
Point-by-paint list attached Point-by-point list attached
Sends Multi-Fragment Responses: Yes M No

ERZXAFFRFTEHRLT, —IRTREMN, Tl SEL-351 EEEE

LR
5 wtH;

ORISR AR E A S S T FHINRERET
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F#: SEL-351 M) DNP MR E

Request Response
Object (supported) (may
generate)
Func Codes (dec) | Qual Codes || Func Qual
“defavlt {hex) Codes | Codes
Obj Yar Description {dec] {hex}
1 0 | Binary Input - All Variations 1 01,678
1 1 Binary input 1 0.16,7.8 129 0,1,7.8
1 2* | Binary Input with Status 1 018678 129 0178
2 0 Binary Input Change - All Variations 1 6,7.8
2 1 Binary Input Change without Time 1 6,7.8 129 17,28
2 2" Binary Input Change with Time 1 5,7.8 12513 | 17,28
0
2 3 Binary Input Change with Relative Time 1 67,8 129 17,28
10 0 Binary Output — All Variations 1 0,1,6,7.8
10 1 Binary Output
10 2* | Binary Output Status 1 0,1,6,7,8 129 01
12 0 Control Block — All Variations
echo of
12 1 | Controf Relay Output Biock 3456 17,28 128 | request
12 2‘ Pattem Control Block
12 3 Pattern Mask
20 0 Binary Counter - All Variations 1 0,16,7,8
20 1 32-Bit Binary Counter
20 2 16-Bit Binary Counter
20 3 | 32-Bit Delta Counter
20 4 16-Bit Delta Counter
20 5 32-Bit Binary Counter without Flag 1 01,678 129 | 0,178
20 6" 16-Bit Binary Counter without Flag 1 016,78 129 0,1,7,8
20 7 32-Bit Delta Counter without Flag
20 8 | 16-Bit Delta Counter without Flag
21 0 Frozen Counter - All Variations
2t 1 32-8it Frozen Counter
21 2 16-Bit Frozen Counter
21 3 32-Bit Frozen Delta Counter
21 4 16-Bit Frozen Delta Counter
21 5 32-Bit Frozen Counter with Time of Freeze
21 5] 16-Bit Frazen Counter with Time of Freeze
21 7 | 32-Bit Frozen Delta Counter with Time of
Freeze
21 8 16-Bit Frozen Delta Counter with Time of
Freeze
21 9 | 32-Bit Frozen Counter without Flag

Fal
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Request Response
Object (supported) {may
generate)
Func Codes (dec) | Qual Codes || Func Qual
detault {hex) Codes | Codes
Obj Var Description (dec) (hex)
21 10 | t18-Bit Frozen Counter without Flag
21 11 | 32-Bit Frozen Delta Counter without Fiag
21 12 | 16-Bit Frozen Delta Counter without Flag
22 0 Counter Change Event - All Variations 1 6,7,8
22 1 32-Bit Counter Change Event without Time 1 6,7.8 129 17,28
22 2 18-Bit Counter Change Event without Time 1 6,7.8 12813 | 17,28
0
22 K] 32-Bit Delta Counter Change Event without
Time
22 4 16-Bit Delta Counter Change Event withaut
Time
22 5 32-Bit Counter Change Event with Time 1 6,7.8 129 17,28
22 6 16-Bit Counter Change Event with Time 1 6,78 129 17,28
22 7 32-Bit Delta Counter Change Event with
Time
22 <] 16-Bit Delta Counter Change Event with
Time
23 0 Frozen Counter Event - All Variations
23 1 32-Bit Frozen Counter Event without Time
23 2 16-Bit Frozen Counter Event without Time
23 3 | 32-Bit Frozen Della Counter Event without
Time
23 4 16-Bit Frozen Delta Counter Event without
Time
23 5 | 32-Bit Frozen Counter Event with Time
23 8 [ 16-Bit Frozen Counter Event with Time
23 7 32-Bit Frozen Delta Counter Event with
Time
23 8 16-Bit Frozen Delta Counter Event with
Time
30 0 Analog Input — All Variations 1 0,1,6,7.8
30 1 32-Bit Analog Input 1 016,78 129 0,178
30 2 16-Bit Analog Input 1 0,1,6,7,8 129 0,1,7.8
30 3 32-Bit Analog Input without Flag 1 0.,1.678 128 0,478
30 4* 1 18-Bit Analog Input without Flag 1 01678 129 0,178
31 0 Frozen Analog Input - All Variations
3 1 32-Bit Frozen Analog Input
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Request Response
Object (supported) (may
generate)
5 Func Codes (dec) | Qual Codes | Func Qual
cafaul {hex) Codes | Codes
Obj Var Description (dec) {hex)
31 2 | 16-Bit Frazen Analog lnput
31 3 | 32-Bit Frozen Analog Input with Time of
Froeze
31 4 16-Bit Frozen Analog Input with Time of
Freeze
31 5 32-Bit Frozen Analog Input without Flag
31 & 16-Bit Frozen Analog Input without Flag
32 0 Analog Change Event - All Variations 1 B,7.8
32 1 32-Bit Analog Change Event without Time 3 6,78 129 17,28
32 2* 16-Bit Analog Change Event without Time 1 6,78 12913 | 17,28
1]
32 3 32-Bit Analog Change Event with Time 1 87.8 129 17.28
32 4 16-Bit Analog Change Event with Time 1 6,78 129 17,28
33 1} Frozen Analog Event - All Variations
33 1 32-Bit Frozen Analog Event without Time
33 2 16-Bit Frozen Analog Event without Time
33 3 32-Bit Frozen Analog Event with Time
33 4 16-Bit Frozen Analog Event with Time
40 0 Analog Output Status - All Variations 1 0,1,6,7.8
40 1 32-Bit Analog Output Status 1 0,1,6,7.8 129 0,1,7.8
40 2* | 18-Bit Analog Output Status 1 016,78 129 0,178
41 0 | Analog Qutput Block - All Variations
41 1 32-Bit Analog Qutput Block 3456 17 28 1 echo of
4.5, . 28 | request
. echo of
41 2 | 16-Bit Analog Output Block 3458 17,28 129 | request
50 0 Time and Date - All Variations
50 1 Time and Date 2 7.8
index =0
50 2 Time and Date with Interval
51 0 Time and Date CTO - All Variations
51 1 Time and Date CTO
07,
51 2 Unsynchronized Time and Date CTO quan-
tity=1
52 o] Time Delay - All Variations
52 1 Time Delay Coarse
07,
52 2 Time Delay Fine 129 quan-
lity=1
60 0 All Classes of Data 1,20,21 6
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Request Response
Object {supported) {may
generate})
Func Codes (dec) | Qual Codes || Func Qual
“default {(hex) Codes | Codes

Obj | Var Description (dec) {hex)
60 1 | Class 0 Data 1 8

60 2 jClass 1 Data 1,20, 21 6,78

&0 3 Class 2 Data 1,20, 21 6,7.8

60 4 Class 3 Data 1,20.,21 8,78

70 1 File Identifier

80 1 | Internal Indications 2 ind%lﬂ

31 1 Storage Object

g2 1 Device Profile

83 1 Private Registration Object

83 2 Private Registration Cbject Descriptor

80 1 Application [dentifier

100 1 Short Floating Paint

100 2 l.ong Floating Point

160 3 Extended Ficaling Point

101 1 Small Packed Binary-Coded Decimal

101 2 Mediurn Packed Binary-Coded Decimal

101 3 Large Packed Binary-Coded Decimal

No object 13,1423

b ¥iEzR

AR ] SEL-351 8 F — &/ AENEE TS . THEZ SEL351 A
AEBREBGEFEFNRARERS (FID=SEL-351-Rxxx-VM-Dxxxxxx) -
F¥%: SEL-351-2% DNP #ER %

DNP
Object
Type Index Description
01,02 000 - 499 Relay Word, where 50B3 is 0 and 67P2S is 319.
01,02 500 - 999 Relay Word from the SER, encoded same as inputs 000
499 with 400
added.
01,02 1000 - 1015 Relay front panel targets, where 1015 is A, 1008 is L0,
1007 1s EN and
1000 is 81,
01,02 1016 -1019 Power factor leading for A, B, C, and 3 phase.
01,02 1020 Relay Disabled.
01,02 1021 Relay diagnostic failure,
01,02 1022 Relay diagnostic warning,
01,02 1023 New relay event available.
01,02 1024 Settings change or relay restart.
10,12 00-07 Remote bits RB1 - RBS.
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08
0%
10
11
12

-

13
14
15
16-19
20

00
01
02

00,01
02,03
04,05
06,07
08,09
10,11
12,13
14,15
16,17
18,19
20,21
22,23
24,25
26,27
28-31
32-35
36-39
40

41
4243
44,45
46,47
48,49
50,51
52,53
54,55
56,57
S8 - 63
54 - 67
68 - 71
72-75
76-79
80 - 85
86 - 89
90 - 93
94 -97
98 - 101
102 - 104
105
106
107
108
109

Pulse Open command OC.
Pulse Close command CC.
Reset demands.

Reset demand peaks.

Reset energies.

Reset breaker monitor,
Reset front panel targets.
Read next relay event.
Remote bit pairs RB1-RBS.
Open/Close pair OC & CC.

Active sellings group.
Internal breaker trips.
External breaker trips,

[A magnitude and angle,

1B magnitude and angle.

IC magnitude and angle.

IN magnitude and angle.

VA magnitude (kV) and angle.
VB magnitude (kV) and angle.
VC magnitude (kV) and angle.
VS magnitude (kV) and angle.
IG magnitude and angle,

1 magnitude and angle.

312 magnitude and angle.

3V0 magnitude (kV) and angle.
V1 magnitude (kV) and angle.
V2 magnitude (kV) and angle.
MW A, B, C, and 3 phase.
MVAR A, B, C, and 3 phase.
Power factor A, B, C, and 3 phase.
Frequency.

VDC.

A phase MWhr in and out.

B phase MWhr in and out.

C phase MWHhr in and out.

3 phase MWhr in and out.

A phase MVARNr in and out.
B phase MVARMr in and out.
C phase MVARDr in and out.

3 phase MVARNr in and out.

Demand 1A, IB, IC, IN, IG, and 312 magnitudes.

A, B, C, and 3 phase demand MW in.

A, B, C, and 3 phase demand MVAR in.
A, B, C, and 3 phase demand MW out.
A, B, C, and 3 phase demand MVAR out.
Peak demand IA, IB, IC, IN, IG, and 312 magnitudes.
A, B, C, and 3 phase peak demand MW in.
A, B, C, and 3 phase peak demand MVAR in.
A, B, C, and 3 phase peak demand MW out.
- A, B, C, and 3 phase peak demand MVAR out
Breaker contact wear percentage (A, B, C).

Fault type (see table for definition).
Fault location.

Fault current.

Fault frequency.

Fault settings group.



ety a2 v S VAR

30 110 Fault recloser shot counter.
30 111-113 Fault time in DNP format (high, middle, and low 16 bits).
40,41 00 Active settings group.

THRERAN IR 1R 2) RWEEEOREE X, TS A 0499
A1 1000-1023 KLTEIPE IR — MR THiF. XA R & EA R
6], BU&E RuEt s R T ArZef, XA R B REIR T R R I o,
FHAGEWH FEHBT . AT AR —A Tt AR5, S5FE
4 i 3R E PR GR FRAR ARG . BB P R B B R ARETH
F5. AR PMFESREE—TROEFTS HELH2) FHLERS. KHRE
I R TTA BT A 4 W 33 AT R TR S L. NRIR T FF iSOG & S|
S EI T &S], TSI 500-999 2 BIEF 4438 (SER) JER
B LR AR RS . BRI A B 5 WARRIAE 0-499 4 i
AR EER . AR ZSCERHAET SER 7R (SETR) F #1434 500-999
H ) E

MR GF% 30 #132) REFTEKRERT XHZRF. REMEML—
RIER 4 (0. BN 28-35. 42-57. 64-79. 86-104 F 106 Bift—5%
DECPLM # F &%) (Flfn, WE DECPLM J 3, a8 HR 1000) .
KU 58-63, 80-85 LUK 0-7 fl 16-21 I Em (ARSEHE) ENEEE
{6 DECPLA ¥ 2 EH 4. 8-15 A1 22-27 b () (Sl m BAR Y DECPLV BEE (B {7
4. BRI 36-41, 108 BAJE 0-27 (A PHAFHSERZ A 100, FTH
WRERH R . B B ANADB $EE P4 BB E R F e fE8—
MINFALR =L, BRI L NHEHT. AF (027 PREH
2 AUNASAE ANADB B PR B BEEE =2~ F4, BT ENH
FEX RS, BHUEA KL LA 1 MR R AR, R TRUE 105-113. £—K
A, TR AR AR AR AT R . ERE 105113 KRB &
VT E S B P E A SR, JFEAF R EHER. BUZ 105 2—4 16 b
R, AALTETE T
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Value Event Cause
1 Trigger command
2 Pulse command
4 Trip element
8 ER element
TG A 257 2 S0 F
Value Fault Type
0] Indeterminate
1 A Phase
2 B Phase
4 C Phase
8 Ground

A 7508 LA SAEAT Bk 00 (flin, 6 &—1 BC W& 92— A
HHEH ) MAERALE . WRRENIE 105 20 0, SRR BB BIEmUE L
MRMERE (106-113) FAEEF .

PE kBB G 12, 34E 1) TSR, ek e R g i
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112 28 17 \<CR>

35156 57 58 59 60 61 62 63 64 65 66 67 100 101 102 \<CR>
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==>DNP B
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==>
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