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Safety Precautions

Before using this product, please read this chapter carefully.

This chapter describes the safety precautions recommended when using the GRL100. Before
installing and using the equipment, this chapter must be thoroughly read and understood.

Explanation of symbols used
Signal words such as DANGER, WARNING, and two kinds of CAUTION, will be followed by
important safety information that must be carefully reviewed.

A DANGER Indicates an imminently hazardous situation whi¢h, will"result in death or

serious injury if you do not follow the instructions.

AWARNING| Indicates a potentially hazardous situationfwhieh could result in death or
serious injury if you do not follow the instruetions.

ACAUTION Indicates a potentially hazardous situatioft which if not avoided, may result
in minor injury or moderate injury:

CAUTION Indicates a potentially hazardeuS"situation which if not avoided, may result
in property damage.
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A DANGER

o Current transformer circuit

Never allow the current transformer (CT) secondary circuit connected to this equipment to ‘be
opened while the primary system is live. Opening the CT circuit will produce a dangerously high
voltage.

AWARNING

o Exposed terminals

Do not touch the terminals of this equipment while the power is on, as th¢'highyvoltage generated
is dangerous.

o Residual voltage

Hazardous voltage can be present in the DC circuit just after switching off the DC power supply.
It takes approximately 30 seconds for the voltage to discharge.

e Fiber optic

Invisible laser radiation
Do not view directly with optical instruments.
Class 1M laser product (Transmission distancep30kmyclass)

- the maximum output of laser radiation: 022 mW:
- the pulse duration: 79.2%ns

- the emitted wavelength(s): 1310 nm
ACAUTION

e Earth

The earthing terminal of thesequipmient must be securely earthed.

CAUTION
e Operating environment

The equipment fmustgonly used within the range of ambient temperature, humidity and dust
detailed in the spegification and in an environment free of abnormal vibration.

o Ratings

Before applyiing AC voltage and current or the DC power supply to the equipment, check that
they cenform to the equipment ratings.

e Printed circuit board

Do not attach and remove printed circuit boards when the DC power to the equipment is on, as
this'may cause the equipment to malfunction.

e External circuit

When connecting the output contacts of the equipment to an external circuit, carefully check the
supply voltage used in order to prevent the connected circuit from overheating.

e Connection cable

Carefully handle the connection cable without applying excessive force.
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e Modification
Do not modify this equipment, as this may cause the equipment to malfunction.
e Short-bar

Do not remove a short-bar which is mounted at the terminal block on the rear of the relay@
shipment, as this may cause the performance of this equipment such as withstand voltage,

reduce.

o Tripping circuit connections *

Must connect the FD (Fault Detector) output contact with A- to C-phase tri pi@ut contacts
in series in case of the model 400 and 500 series. \

e Disposal

When disposing of this equipment, do so in a safe manner according toylocal’regulations.
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1. Introduction

The GRL100 provides high-speed phase-segregated current differential protection for useawith
telecommunication systems, and ensures high reliability and security for diverse faults in¢luding
single-phase and multi-phase faults and double-faults on double-circuit lines, evolving faults
and high-impedance earth faults.

The GRL100 is used as a main protection for the following two- or three-terminal lines in EHV
or HV networks:

e Overhead lines or underground cables

e Lines with weak infeed or non-infeed terminals

e Single or parallel lines

e Lines with heavy load current

e Short- or long-distance lines

The GRL100 can be used for lines associated with one-and-ashalfybusbar arrangement as well as
single or double busbar arrangement.

Furthermore, in addition to current differential protectionjthe,GRIE100 provides overcurrent backup,
thermal overload, out-of-step and breaker failure protection:
The GRL100 actuates high-speed single-shot auteseclose or multi-shot autoreclose.

For telecommunications, dedicated optical fibres‘or 64 kbits/s multiplexed communication links can
be employed.

The GRL100 is a member of the{G-sefies family of numerical relays which utilise common
hardware modules with the comfaon features:

The GRL100 provides the following metering and recording functions.

Metering

Fault record

Event record

Fault location

- Disturbance record

The GRL100 prgvides the following menu-driven human interfaces for relay setting or viewing
of stored data.

- Relay front panel; 4 x 40 character LCD, LED display and operation keys
- Logal RC
- Remote PG

Password grotection is provided to change settings. Eight active setting groups are provided.
This allews the user to set one group for normal operating conditions while other groups may be
set to cover alternative operating conditions.

GRL100 provides either two or three serial ports, and an IRIG-B port for an external clock
connection. A local PC can be connected via the RS232C port on the front panel of the relay.
Either one or two rear ports (RS485 or fibre optic) are provided for connection to a remote PC
and for IEC60870-5-103 communication with a substation control and automation system.
Further, Ethernet LAN port (TCP/IP protocol) can be provided as option.

Further, the GRL100 provides the following functions.
- Configurable binary inputs and outputs
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- Programmable logic for I/O configuration, alarms, indications, recording, etc.
- Automatic supervision

The GRL100 has the following models:
Relay Type and Model

Relay Type:

- Type GRL100; Numerical current differential relay

Relay Model:

- For two terminal line, With No autoreclose
e Model 101; 18 binary inputs, 13 binary outputs, 6 binary outputs for tripping
e Model 102; 18 binary inputs, 23 binary outputs, 6 binary outputs for tripping

- For two terminal line, With autoreclose for single breaker scheme
e Model 201; 25 binary inputs, 19 binary outputs, 6 binary outputs for trippihg
o Model 202; 28 binary inputs, 37 binary outputs, 6 binary outputs for tripping
e Model 204; 22 binary inputs (12-independent), 19 binary outputs, 3shinary@eutputs for tripping
¢ Model 206; 25 binary inputs (12-independent), 37 binary outputsy'8 binafy outputs for tripping

- For two terminal line, With autoreclose for one-and-a-half break€fischeme
e Model 301; 25 binary inputs, 19 binary outputs, 6 binary output$ foritripping
¢ Model 302; 28 binary inputs, 37 binary outputs, 6 binary,outputsfor tripping

- For two terminal line, With autoreclose for single breaker scheme'/ With fault detector
e Model 401; 28 binary inputs, 31 binary outputs, 6 bifRary euiputs for tripping
- For two terminal line, With autoreclose for one-and=ashalf breaker scheme / With fault detector
e Model 501; 28 binary inputs, 31 binary outputs,'6 binary outputs for tripping
e Model 503; 28 binary inputs, 31 binary outputs, 6'binary outputs for tripping, TFC function
- For three terminal line, With No autoreclose
e Model 111; 18 binary inputs, 13 binary Qutputs,«#£ binary outputs for tripping
e Model 112; 18 binary inputs, 23 binary Qutputs, 6 binary outputs for tripping
- For three terminal line, With autoreelose for single breaker scheme
o Model 211; 25 binary inputs, 19 binagy outputs, 6 binary outputs for tripping
Model 212; 28 binary inputs, 87 binary outputs, 6 binary outputs for tripping
Model 214; 22 binary inputs,(12-independent), 19 binary outputs, 3 binary outputs for tripping
Model 216; 25 binary inputs (12-independent), 37 binary outputs, 3 binary outputs for tripping

- For three terminal line, With ‘autoreclose for one-and-a-half breaker scheme
e Model 311; 25 binary inputs, 19 binary outputs, 6 binary outputs for tripping
o Model 312; 28 bifary iaputs, 37 binary outputs, 6 binary outputs for tripping

- For three terminaltline;"With autoreclose for single breaker scheme / With fault detector
e Model 411; 28 binary inputs, 31 binary outputs, 6 binary outputs for tripping

- For three tefminalline, With autoreclose for one-and-a-half breaker scheme / With fault detector
o Model 511428 binary inputs, 31 binary outputs, 6 binary outputs for tripping
o Nodel§13:%28 binary inputs, 31 binary outputs, 6 binary outputs for tripping, TFC function

Médel #00 has’the minimum configuration, having only the segregated phase current differential
protection, overcurrent backup protection scheme and thermal overload protection.

Models200 through 500 have a full protection scheme including additional high-sensitivity differential
protection for high-impedance earth faults, breaker failure protection, out-of-step protection,
fault locator and autoreclose function. Models 200 and 400 have a single- and multi-shot
autoreclose function and are used for single breaker autoreclose schemes. Models 300 and 500
have only a single-shot autoreclose function and are used for one-and-a-half breaker
(two-breaker) autoreclose schemes. Models 400 and 500 have an independent fault detector in
the form of a check relay, and provide the highest security. Models 503 and 513 have a CT
saturation countermeasure against the external through fault current in one-and-a-half breaker
schemes.

— 10 —
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Table 1.1 GRL100 Models
(a) Two-terminal line application

Model | 101B | 102B | 201B, 204B | 202B, 206B | 301B | 302B | 401B | 501B |(_503B
DIF X X X X X X X X X
BU X X X X X X X X X
THM X X X X X X

ARC 1CB 1CB 2CB 2CB 1CB4/" 2CB | 2CB
FD X X X
TFC X
DIFG X X X X X X X
CCC X X X X X X X
BF X X X X X X X
OST X X X X X X X
FL X X X X X X X

(b) Three-terminal line application / Dual communication for two-terminal line application

Model | 111B 112B | 211B, 214B_| 212B, 216B | 311B [ 312B | 411B | 511B | 513B
DIF X X X X X X X X X
BU X X X X X X X X X

THM X X X X X X

ARC 1CB 1CB 2CB 2CB 1CB 2CB 2CB
FD X X X
TFC X

DIFG X X X X X X X

CccC X X X X X X X
BF X X X X X X X

oSt X X X X X X X
Fly X X X X X X X

Legend DIF: Segregated-phase current differential protection
BU: Overcurrent backup protection
THM:  Thermal overload protection
ARC:  Autoreclose
FD: Fault detector
TFC:  Through fault current countermeasure
DIFG:  Zero-phase current differential protection
CCC:  Charging current compensation
BF: Breaker failure protection
OST:  Out-of-step protection
FL: Fault locator
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2. Application Notes

GRL100 is applicable to telecommunication systems which employ dedicated optical fibre, 64 kbit/s
multiplexed communication channels or microwave links and provided with the following three
communication mode settings:

e A-MODE: applied when the remote terminal relay(s) is an old version of GRL100,
namely the following models.

GRL100-101A/102A/201A/202A/301A/302A/ 401A/501A/503 A
GRL100-111A/112A/211A/212A/311A/312A/411A/51 TAST3A
GRL100-201N

e B-MODE: standard operating model which provides relay addresg' monitoring function
and customisation of transmission data. (default)

e GPS-MODE: performs synchronised sampling using GPS™8IHis mode is suited to
applications where the differential relays communicatéyover modern switched
telecommunication networks such as Synchronous DigitalHierarchy (SDH), etc.)

Table 2.1 shows available functions of each mode. The details of Tunctions are described later.

Table 2.1 Communication Mode and\Available Function

Function Comniunication Mode [COMMODE]
A-MODE B-MODE GPS-MODE

GPS-based synchronisation X
Relay address monitoring (RYIDSV) x (The alternative of RYIDSV or MPAR)
Dual communication x X
Remote differential trip (RDIF) x x
Through fault current measure (TFC) | x (for modgel 508B, 513B)
Open terminal detection (OTD) x x (set RYIDSV to Off if applied.)
Multi-phase autoreclosing (MPAR) X x (The alternative of RYIDSV or MPAR)
Simultaneous fault signal (FG) x x x
Transfer signal 2 bit (set by PLC function) | 2 bit (set by PLC function.)

GPS-MODE canbeapplied if the relay is provided with a GPS interface.

One ofithese modes can be selected by the scheme switch [COMMODE]. The default setting is
“B-MODE2,

(RelayfTypgand Model)
(eg)GRLI100 - #£xB - 13 - 13

t 0: without GPS I/F

1: with GPS I/F (Model 503/513 are not available)
— 503/513: with through fault current measure
(available for A-MODE only)

— others: without through fault current measure

For details of relay models and their functions, see Table 1.1 and Appendix S.
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2.1 Protection Schemes

The GRL100 provides the following protection schemes (Appendix A shows block diagrams of
GRL100 series):

o Segregated-phase current differential protection O
e Zero-phase current differential protection

e Remote differential trip function ¢

e Stub protection

e Overcurrent backup protection \%

e Thermal overload protection

e Qut-of-step protection 0
o Breaker failure protection

e Transfer trip protection Q

Zero-phase current differential protection enables sen itiv@ion for high-impedance earth
faults.

Overcurrent backup protection provides both invers@time oyercurrent and definite time overcurrent

protection for phase faults and earth faults.
Out-of-step protection performs phase compari &e local and remote voltages and operates
only when the out-of-step loci cross the protectedline.

Furthermore, the GRL100 incorporates auto, e functions for one or two breaker systems,
through-current fault countermeasure W aker systems, charging current compensation for
cable or long-distance lines and 4 ocation. The autoreclose mode can be selected from

single-phase, three-phase, single- -phase and multi-phase modes.

The GRL100 can enhance securj ttaching fault detectors such as check relays with circuits that
are independent from other circui

The GRL100 utilises gvit he microwave or fibre optic digital telecommunication systems to
transmit instantaneous lues sampled synchronously at each terminal.

\
O
¥

L 4

— 13 —
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2.2 Current Differential Protection

221

222

Operation of Current Differential Protection

Current differential protection compares the currents flowing into and out of the protected ling.
The difference of the currents, that is, the differential current, is almost zero when a fault is
external or there is no fault, and is equal to the fault current when the fault is internal. The
differential protection operates when the difference of the currents exceeds a set value.

The GRL100 relay installed at each line terminal samples the local currents eveny 7.5 electrical
degrees and transmits the current data to other terminals every feur (safmples via the
telecommunication system. The GRL100 performs master/master type €urrént differential
protection using the current data from all terminals.

As synchronized sampling of all terminals is performed in the GRL100, the eurrent data are the
instantaneous values sampled simultaneously at each terminal. Thegeforejjthe differential current
can be easily calculated by summing the local and remote currentydata with the identical
sampling address. Thus, compensation of transmission delay time 1S%ot required.

The GRL100 utilises the individual three phase currentS“and ¥esidual current to perform
segregated-phase and zero-phase current differential proteetion.

Segregated-phase Current Differential Protection

The segregated-phase differential protection transmaits the three phase currents to the remote
terminal, calculates the individual differentialjcurrents and detects both phase-to-phase and
phase-to-earth faults on a per phase basis.

Figure 2.2.2.1 shows the scheme logic of thesegregated-phase current differential protection.
Output signals of differential elemients DIF-A, -B and -C can perform instantaneous tripping of
the breaker on a per phase basis‘@nd start the incorporated autoreclose function.

Note: For the symbols used gft'the seheme logic, see Appendix L.

— 41
‘| DIF-A g o
i &l & 282. DIF-A_TRIP N 2401 DIFFS-A TP
1 —C_ i &
! — ! 942 |
.| DIF-B 3 . R
. JER g |83 DIF-B TRIP . e DIF.FS.B TP
' —1. 943
| DIF-C I . o
i 84: DIF-C_TRIP| 403
; & & -3 -~ o $ DIF.FS-C_TP
; Communication ; — & |
i failure i
] 400
1585 | DIF BLOCK 10 >1
DIF.FS_TRIP
||1544 CRT BLOCK||— 10
—c{i 43C ON
TELEPROTECTION OFF—‘
(from IEC103 command)
—> |- DIF-A FS__| |

DIE FSZOP ——> |[i618] DIF-C FS ||

—> [617[DIF-B FS |}

Figure 2.2.2.1 Scheme Logic of Segregated-phase Current Differential Protection

— 14 —
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Tripping output signals can be blocked by the PLC command DIF BLOCK and CRT BLOCK.
The output signals of DIF-A, DIF-B and DIF-C are also blocked when a communication circuit
failure is detected by the data error check, sampling synchronism check or interruption of the
receive signals. For DIF-A_FS, DIF-B_FS and DIF-C_FS signals, see Section 2.2.4.

The differential elements DIF have a percentage restraining characteristic with weak resttaint it
the small current region and strong restraint in the large current region, to cope withu@T
saturation. (For details of the characteristic, see Section 2.11.)

Erroneous current data may be transmitted from the remote terminal when the remote Telay is
out-of-service for testing or other purposes. To prevent false operation in this gése,the relay sets
the receiving current data to zero in the differential current calculation upen ‘détecting that the
remote terminal is out-of-service.

If the relay is applied to a three-terminal line, the zero setting is performed only for the current
data received from an out-of-service terminal.

Figure 2.2.2.2 shows the remote terminal out-of-service detectionWlogic. The local terminal
detects that the remote terminal is out-of-service by receiving & sighal LOCAL TEST which is
transmitted when the scheme switch [L. TEST] is set to "ON" atthe terminal under test. As an
alternative means, the local terminal can detect it by usingthe @ircuit breaker and disconnector
status signal CBDS-A, B and C transmitted from the t€mote(out-of-service terminal. The signal
CBDS-A is "1" when both the circuit breaker and disconneégtor are closed. Thus, out-of-service
is detected when either the circuit breaker or disconfieetonis open in all three phases.

Zero setting of the receive current data is also perfermedat the terminal under test. If the scheme
switch [L. TEST] is set to "ON" or the signaldR. DATA ZERO is input by PLC, all the receive
current data transmitted from the in-servicgsterminal is set to zero and this facilitates the local
testing. The zero setting of the receive cutrent data is not performed by the alternative way as
mentioned above.

The out-of-service detection logic cande blocked by the scheme switch [OTD].

LOCAL_TEST1 g
623 RDATD ZERO ~ $27REM1_IN_SRV

CBDSA — | ] 208
J_21 o —21 $2%REM1_OFF_SRV

CBDS-B ] 0209
g L [T} $% e von use

CBDS-C (+)— —
"ON" REM1_IN_SRV: Remote 1 in-service
[0TD] REM1_OFF_SRV: Remote 1 out-of-service
(+)_"ON" REM1_NON_USE: Remote 1 not used

(*)'@ut-of-service detection logic for the remote 2 is same as above.

Figure 2.2.2.2 Out-of-Service Detection Logic

Noté: When a communication circuit is disconnected or communication circuit failure occurs, do
not close the circuit breaker. When closing it, make sure that the DIF element is blocked.
(Otherwise, it may cause malfunction.)

22,3, Zero-phase Current Differential Protection

The GRL100 provides sensitive protection for high-impedance earth faults by employing
zero-phase current differential protection. For more sensitive protection, residual current is
introduced through an auxiliary CT in the residual circuit instead of deriving the zero-phase
current from the three phase currents.

— 15 —
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The zero-phase current differential element has a percentage restraining characteristic with weak
restraint. For details of the characteristic, see Section 2.11.

The scheme logic is shown in Figure 2.2.3.1. The output signal of the differential element DIEG
performs time-delayed three-phase tripping of the circuit breaker with the tripping output signal
DIFG.FS_TRIP. DIFG.FS _TRIP can start the incorporated autoreclose function when the
scheme switch [ARC-DIFG] is set to "ON".

Tripping output signal can be blocked by the PLC command DIFG_BLOCK and CRT _BLOCK.
The output signal is also blocked when a communication circuit failure is detected by ddta error
check, sampling synchronism check or interruption of the receive signals. For/DIEG FS signal,
see Section 2.2.4.

Since the DIFG is used for high-impedance earth fault protection, theDIEG output signal is
blocked when zero-phase current is large as shown in the following equation:
% [ Toil >2pu or % [ To2] >2pu
where,
% [ To1| : Scalar summation of zero-phase current atJeeal tesminal relay
| To2l : Scalar summation of zero-phase curréat at rémeote terminal relay
pu: per unit value

In GPS-mode setting and backup mode (refer t9,2:2:%2), DIFG is blocked.

Tt : ™ DIFG TRIP
'| DIFG P44 WYt 0[Q85 286 §404
! & [ o ¢
! E A= & | & | DIFGFS_TRIP
i[5 [101|32PU S H : 0.00-10.00s
. >
i 5102 >2pu ] :
; i [DIFG]
iCommunication failure '+
R A A 1 "ON"
"1586|DIFG_BLOCKH— 140
43C ON

DIFG.FS_OP—>[l1619| DIFG_Fs |

Figure 242.3.1, “Scheme Logic of Zero-phase Current Differential Protection

2.2.4 Fail-safe/Function

GRL100, proyides OC1, OCD and EFD elements. These are used for fail-safe to prevent
ufinecessarypoperation caused by error data in communication failure. OC1 is phase overcurrent
element and its sensitivity can be set. OCD is phase current change detection element, and EFD
is zero-sequence current change detection element. Both of the OCD and EFD sensitivities are
fixed. The scheme logic is shown in Figure 2.2.4.1.

The outputs of DIF.FS_OP and DIFG.FS_OP signals are connected to DIF-A_FS, DIF-B_FS,
DIF-C_FS and DIFG_FS respectively by PLC function. These are connected at the default
setting.

The fail-safe functions are disabled by [DIF-FS] and [DIFG-FS] switches. In the [DIF-FS], OC1
or OCD or both elements can be selected. If these switches are set to “OFF”, the signals of
DIF.FS_OP and DIFG.FS_OP are “1” and the fail-safe is disabled.

— 16 —
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— —1§409
OC1-A & — 1| "DIF.FS-A_OP 408
— == 9410 1 — DIF-A FS
OC1-B & >1 DIF.FS-B_OP =1| DIF.FS_OP DIF-B_FS
L —1__| 2411 DIF-C_FS
Fig. 2.202:1'
oc1-C & >1[ DIF.FS-C_OP (see Fig )
L ’__
OCD-A ~ s —
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Figure 2.2.4:1  Fail-safe Logic

2.2.5 Remote Differential Trip

Note: This function is available%nly when the three-terminal protection is applied by
setting the scheme switch®{TERM] to “3-TERM”. In the case of A-MODE setting,
this function is notfavailable.

When one of the telecomimunigation channels fails, the terminal using the failed channel is
disabled from performing cusrent differential protection, as a result of the failure being detected
through by the teleconimutiication channel monitoring.

\ »
GRL100 N\ - GRL100

\ /

GRL100

Figure 2.2.5.1 Protection Disabled Terminal with Channel Failure

The remote differential trip (RDIF) function enables the disabled terminal to trip by receiving a
trip command from the sound terminal, which continues to perform current differential
protection.
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Receiving
signal from
Remote
Terminal 1

Receiving
signal from
Remote
Terminal 2

-
RDIF-A-R1

Figure 2.2.5.2(a) and (b) show the RDIF scheme logic at RDIF command sending terminal (=
sound terminal) and command receiving terminal (= disabled terminal). The sound terminal
sends the command when the tripping signals RDIF-A-S, RDIF-B-S, RDIF-C-S or RDIF-S aré
output locally and the scheme switches [RDIF] and [TERM] are set to “ON” and “3-TERM”
respectively. The RDIF command is sent to the remote terminal via the 64kb/s digital Tink
together with other data and signals.

The receiving terminal outputs a local three-phase trip signal RDIF-TRIP under the conditions
that when the command RDIF1 or RDIF2 is received from either of the remote terminals, local
differential protection does not operate, the scheme switches [RDIF] and [TERM] are set to
“ON” and “3-TERM” respectively and no communication channel failurg existsfinjthe channel
which received the RDIF command.

When the RDIF function is applied, the command sending signals and réceiving signals must be
assigned by PLC function.

DIF-A_TRIP e | 1] 390 ppIE-A-S
— — i5
DIF-B_TRIP . » { RDIF-B-S
DIF-C_TRIP N ] 3% roiF-cs
DIF-G_TRIP N > }_L‘“ RDIF-S
[RDIF] L
+
ON'

(a).Sending terminal

9456 RD.FS-A_ TRIP

6F2S0835

1 <3 RD.FS-ATP
_w [ >1 8 & >1
peind - 457 RD.FS-B_TRIP
[685] RDIF-B-R1 —1 i RD.FS-B TP
>1 >1 & & >1
-
L - RD.FS-C_TRIP
[1686] RDIF-C R 3458 = RD.FS-C TP
>1 >1 e & —l>1
— — RD.FS_TRIP
| [Ece7TROIFRT 2455 n —~
- RDIF_3PTP
[716] RDIF-A-R2 .
51
[717] RDIF-B-R2 »
>
s
[718] RDIF-C-R2 < ‘
RDIF-R2 —>] RDIF-A FS
N RDIF-B FS
DIF eleménts not'eperated
DIFFs oP—1 > RDIF-C FS
43C ON
[TERM]
&
. — .
“3-TERM"
/598 |RDIEL BLOCK o
[RDIF]
T o

(b) Receiving

Terminal

Figure 2.2.5.2 Remote Differential Trip
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2.2.6 Transmission Data

The following data are transmitted to the remote terminal via the 64kb/s digital link. The data
depends on the communication mode and whether a function is used or not. The details are
shown in Appendix N.

A-phase current

B-phase current

C-phase current

Residual current

Positive sequence voltage

A-phase differential element output signal

B-phase differential element output signal

C-phase differential element output signal

A-phase breaker and disconnector status

B-phase breaker and disconnector status

C-phase breaker and disconnector status

Scheme switch [LOCAL TEST] status

Scheme switch [TFC] status

Reclose block command

Sampling synchronization contrgl signal

Synchronized test trigger signal

User configurable data
Current and voltage data are inStantaneous values which are sampled every 30 electrical degrees

(12 times per cycle) and ¢onsist,of eleven data bits and one sign bit. This data is transmitted
every sample to the remete terminal.

Three differential,elefent outputs and the transfer trip command are related to remote terminal
tripping and are transmitted every sampling interval.

Other data is transmitted once every power cycle.
The data trafismission format and user configurable data are also shown in Appendix N.

A synchtfenizedstest trigger signal is used to test the differential protection simultaneously at all
termiinals. Fom details, see Section 6.5.3.

In additionfto the above data, cyclic redundancy check bits and fixed check bits are transmitted to
monitorithe communication channel. If a channel failure is detected at the local terminal, all the
local and remote current and voltage data at that instant are set to zero and outputs of the
différential protection and out-of-step protection are blocked, and these protections of remote
terminal are also blocked because the channel failure is also detected at the remote terminal.

2:2.7 Synchronized Sampling

The GRL100 performs synchronized simultaneous sampling at all terminals of the protected
line. Two methods are applied for the sampling synchronization; intra-system synchronization
and GPS-based synchronization. The former is applied to communication modes A-MODE and
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B-MODE, and the latter is applied to GPS-MODE.

The intra-system synchronization keeps the sampling timing error between the terminals within
+10ps or £20pus and the GPS-based system keeps it within £5us or £10us for two-for
three-terminal applications.

In both methods, the sampling synchronization is realized through timing synchronization
control and sampling address synchronization control. These controls are performed once every
two power cycles.

2.2.71 Intra-system Synchronized Sampling for A-MODE and B-MODE

The synchronized sampling is realized using sampling synchronization, cefitrol signals
transmitted to other terminals together with the power system data. Thisgyfiehronized sampling
requires neither an external reference clock nor synchronization of the internal clocks of the
relays at different terminals. The transmission delay of the channel is corre€ted automatically.

Timing synchronization

One of the terminals is selected as the time reference terminakand'set as the master terminal. The
other terminal is set as the slave terminal. The scheme switch/[SR-SYN] is used for the settings.

Note: The master and slave terminals are set only for the®eonvenience of the sampling timing
synchronization. The GRL100s at all termiinals petform identical protection functions and
operate simultaneously.

To perform timing synchronization for the slave terminal, the sampling time difference between
master and slave terminals is measured. 4Fhe measurement principle of the sampling time
difference AT is indicated in Figure 2.2.7,14The master terminal and slave terminal perform
their own sampling and send a signal that beeemes the timing reference for the other terminal.

Y Tg2
<—3A <
Master l t
terminal e
AT Sampling
timing

Slave
terminal | ® . t

H I~ 1

Td1 TF

Figure 2.2.7.1 Timing Synchronization

Eagh' terminal, measures the time Ty and T from its own sampling instant to the arrival of the
signalffromthe other terminal. As is evident from the figure, the times Tpf and T can be
obtainedby equation (1) and (2) where T4 and T are the transmission delay of the channel in

each direction. The sampling time difference AT can be obtained from the resulting equation (3).
TM=Tq) - AT (M
Tp=Tgp + AT 2)
AT = {(TF—Tnm) +(Tq1 —Tg2)i/2 3)

The slave terminal advances or retards its sampling timing based on the time AT calculated from
equation (3), thereby reducing the sampling time difference with the master terminal to zero.
This adjustment is performed by varying the interval of the sampling pulse generated by an
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oscillator in the slave terminal.

The difference of the transmission delay time Tqq (= Tq1 — Tq2) is set to zero when sending and

receiving take the same route and exhibit equal delays. When the route is separate and the
sending and receiving delays are different, T3q must be set at each terminal to be equal govthe

sending delay time minus the receiving delay time. The maximum T4 that can be set iS{10ms!

(For setting, see Section 4.2.6.7. The setting elements of transmission delay time difference are
TCDTI1 and TCDT2.)

The time Ty measured at the master terminal is sent to the slave terminal tegether with the

current data and is used to calculate the AT.
The permissible maximum transmission delay time of the channel is 10ms?

In case of the three-terminal line application, the communication port$ of the GRL100 are
interlinked with each other as shown in Figure 2.2.7.2, that is, port CHI"of one terminal and port
CH2 of the other terminal are interlinked. For the setup of the communication system, see
Section 2.12.3.

When terminal A is set as the master terminal by theyscheme switch [SP.SYN], the
synchronization control is performed between terminals A andB, and terminals B and C. The
terminal B follows the terminal A and the terminal C follows'thé terminal B. The slave terminals
perform the follow-up control at their communication port GH2.

When the master terminal is out-of-service in A-M@DE, the slave terminal that is interlinked
with port 1 of the master terminal takes the master tezminal function. In the case shown in Figure
2.2.7.2, terminal B takes the master terminal function when the master terminal A is
out-of-service. In B-MODE and GPS-MODPE)even if the master terminal is out-of-service, the
master terminal is not changed. If DE, powgr supply of the out-of-service terminal is “OFF”,
differential elements at all terminals are blocked. Therefore, the [TERM] setting change from
“3TERM” to “2TERM?” is required:

Terminal A Terminal B
CH1 CH2

GRL100 GRL100
CH2 CH1

Master Slave

Communication

port
CH1 CH2
GRL100 Slave
Terminal C

Figure 2.2.7.2 Communication Link in Three-terminal Line

Sampling address synchronization

The principle of sampling address synchronization control is indicated in Figure 2.2.7.3. After
time synchronization has been established, the slave terminal measures the time from sending its
own timing reference signal until it returns from the master terminal. The transmission delay
time T4 from slave to master terminal can be calculated from equation (4).
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Tg=(To—(T-T\)} 2+ Tg@)2  (4)

The calculated transmission delay time T4 is divided by the sampling interval T. The mantissa

is truncated and the quotient is expressed as an integer. If the integer is set to P, the reception at
the slave terminal of the signal sent from the master terminal occurs at P sampling intervalgfrfom
the transmission. Accordingly, by performing control so that the sampling address of the,slave
terminal equals integer P when the sampling address = 0 signal is received from the master
terminal, the sampling address of the slave terminal can be made the same as the master terminal.

™™ T

>4 [€—>]
Master o ¢
terminal i A
Slave :
terminal ¢ ¢ Té—% e t

TF
Tq1 ' ' Typ
To

Figure 2.2.7.3 Sampling Address,Synchronization

2.2.7.2 GPS-based Synchronized Sampling for,GPS-MODE

The relays at all terminals simultaneously_receiye the GPS clock signal once every second.
Figure 2.2.7.4 shows the GPS-based syn¢hronized sampling circuit at one terminal. The GPS
clock signal is received by the GPS re€€iver HHGP1 and input to a time difference measurement
circuit in the GRL100. The circuitdmeasures the time difference AT between the GPS clock and
the internal clock generated fzom%the crystal oscillator. The oscillator is controlled to
synchronize with the GPS clock using the measured AT and outputs 2,400 Hz (50Hz rating)
sampling signals to the current/Sampling circuit (analog to digital converter).

GPS

2 Line
- : ,
GRL100
R ... Y. v
GPS receiver | Time B Crystal _| Analog/digital
HHGP1 ld d|ﬁerence l OSC|||atOr > converter
measurement
A
AT Lead/lag control
\ 4

Synchronous control

Figure 2.2.7.4 GPS Clock-based Sampling

Timing synchronization

When the GPS signal is received normally at every line terminal, the GRL100 performs
synchronized sampling based on the received clock signal. The GRL100 can provide a backup
synchronization system if the GPS signal is interrupted at one or more terminals, and perform
synchronized sampling without any external reference clock. The backup system becomes valid
by setting the scheme switch [GPSBAK] to "ON".
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In the backup modes, the percentage restraint in the small current region can be increased from
the normal 16.7% ((1/6)Ir in Figure 2.9.10.1) in accordance with the PDTD setting which is the
probable transmission delay time difference between send and receive channels.

Backup modes, Mode 1, 2A and 2B are initialised when the backup system is set valid.

If the GPS signal interruption occurs when the backup is set invalid, the sampling runs baged on
the local clock. When the arrival time of the remote signal measured from local sampling instant
deviates from a nominal time, the protection is blocked.

Mode 0: When the GPS signal is received normally, the sampling is performéd’ synchronizing
with the received clock signal thus realizing synchronized sampling at alltermifials. Difference
of the transmission delay time for the channel in each direction and fluctuatiomef the delay time
can be permitted.

The GRL100 performs the protection based on the nominal current differential characteristics.

When the GPS signal has interrupted for more than ten seconds at anypof the terminals, the mode
changes to Mode 1 at all terminals.

Mode 1: The terminal which loses its GPS signal first finctiens’as the slave terminal. If all
terminals lose their signals simultaneously, then the s¢heme switeh [SP.SYN] setting determines
which terminal functions as the slave or master. The slave,terminal adjusts the local sampling
timing to synchronize the sampling with other{fémminal which is receiving the GPS signal
regularly or with the master terminal.

Note: When two terminals are receivifig thesGPS signal regularly, the slave terminal
synchronizes with the terminal thatds interlinked with port 2 of the slave terminal.

When the GPS signal has been restored, the mod€ shifts from Mode 1 back to Mode 0.

If, during Mode 1 operation, a faildre oceurs in the communication system, the sampling timing
adjustment is disabled and eachetermifial runs free. If the free running continues over the time
determined by the PDTD setting or'the apparent phase difference exceeds the value determined
by the PDTD setting, the modefshifis from Mode 1 to Mode 2A at all terminals.

Mode 2A: In this modefthe dintra-system synchronization described in 2.2.7.1 is applied
assuming that the transmission’ delay time for the channel in each direction is identical.
Fluctuation of the delay time can be permitted.

The current differential pretection is blocked in this mode.
When the GPS gignalghas been restored, the mode shifts from Mode 2A to Mode 0.

If the GPS gignal“interruption occurs a set period following energisation of the relay power
supplysor the mode returned to Mode 0 from Mode 1, 2A or 2B, then the transmission delay time
meagiirement Will not be completed in Mode 0, and the mode changes to Mode 2A.

When the apparent current phase difference has stayed within the value determined by the PDTD
setting;, thé scheme switch [AUTO2B] for automatic mode change is set to "ON" and [TERM] is
set to "2TERM", the mode changes from Mode 2A to Mode 2B at both terminals.

Thegmode can be changed to Mode 2B manually through a binary input signal "Mode 2B
initiation" or user interface. Before this operation, it must be checked that the transmission delay
time difference between send and receive terminals is less than the PDTD setting and the SYNC
ALARM LED is off. If these conditions are not satisfied, the operation may cause a false

tripping.
Note: The mode change with the binary input signal is performed by either way:

e I[fthe binary input contact is such as to be open when the relay is in service, set
the BI to "Inv" (inverted). The mode changes when the contact is closed more
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than 2 seconds and then open.

o Ifthe binary input contact is such as to be closed when the relay is in service, set
the BI to "Norm" (normal). The mode changes when the contact is open mor€
than 2 seconds and then closed.

For the BISW4, see Section 3.2.1.

In the three-terminal application, the mode change to Mode 2B is availableteven
when one of the three communication routes is failed.

Mode 2B: The same intra-system synchronization as in Mode 2A is applied.

When the GPS signal has been restored, the mode shifts from Mode 2B téyModé 0.

If a failure occurs in the communication system, the sampling timing adjustmentyis disabled and
each terminal runs free.

The mode shifts from Mode 2B to Mode 2A, when the apparent load éurrent phase difference
exceeds the value determined by the PDTD setting for pre-determined time.
Checking the current phase difference (For two-terminal application setting only)
The current phase difference is checked using the following equastions:
Iia - cos <0
Iia - 1B sin 6 < I1A - IiB sin Os
[ia> OCCHK
Iis> OCCHK
Where,

Iia = Positive sequence comp@nent/of load current at local terminal
IiB = Positive sequence componeit of load current at remote terminal
0 = Phase difference of [iBfrom 1A
0s = Critical phase diffegénce

= CHK® - HYS6

PDTD(us) 360°
2 4 %20000(ps)

CHK® = +8.5°

HY SO = Margifl of phase difference checking
OCCHK = Minimum current for phase difference check

If the magnitude ofidra and 1B exceed the setting and the conditions for both equations above are
establigshed} thén the sampling is regarded to be synchronized.

If thé current phase difference exceeds a set value, the "SYNC ALARM" LED on the front panel
isdit.

Checkingfthe current phase difference is enabled by setting the scheme switches [TERM] to
"2TERM" and [SRCO] to "I".

1A < f > 1A

Figure 2.2.7.5 Current Phase Difference Check
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Sampling address synchronization

The same method as described in section 2.2.7.1 is employed in Mode 0 and Mode 2A where the
sampling synchronization must be established. It is not employed in Mode 1 and 2B because the
sampling address synchronization has already been established in the previous mode.

2.2.7.3 Differential Current Calculation

Synchronized sampling allows correct calculation of differential current even in the presence of
a transmission time delay. This processing is indicated in Figure 2.2.7.6. As indicated in the
figure, sampling synchronization is established between terminals A and/B, and both the
sampling timing and sampling address match. The instantaneous currénit,data and sampling
address are both sent to the other terminal. The GRL100 refers to the sampling‘address affixed to
the received data and uses local data with the same sampling address to ¢algulate the differential
current. This allows both terminals to use data sampled at the same ifistant to perform the
differential current calculation, no matter how large the transmissign timeydelay is.

1 2 4
Terminal A 3 * ® g ® t
'A(0) 'B(1)
iB(0 TAW)
Terminal B ¢ ® ® t
0 1 2 3 4
| Sampling address number
'A(0)
B(0) Differential current calculation

Figure 2.2.7.6 Calculation of Differential Current with Transmission Delay Time

Protection in anomalous power system operation

Even when any of the terminals/ispout-of-service, the GRL100 in-service terminal can still
provide the differential proteetion fising the out-of-service detection logic. For details of the
out-of-service detection logic, s€e Section 2.2.2.

When one terminal isfoutzef-service in a two-terminal line, the other terminal continues the
current differential jorotection using the local current irrespective of whether it is a master
terminal or a slave‘tetminal.

When one terminal Jis out-of-service in a three-terminal line, synchronized sampling is
established between the remaining two terminals as follows and the differential protection is
maintained:

¢ If thewmaster terminal is out-of-service, one of the slave terminals takes over the master
terminal synchronized sampling function and enables current differential protection
between the remaining terminals to be performed.

e [fthe slave terminal is out-of-service, the master and another slave terminal maintain the
differential protection.

When two terminals are out-of-service in a three-terminal line, the remaining terminal continues
the current differential protection using the local current irrespective of whether it is a master
terminal or a slave terminal.

2.2.8 Charging Current Compensation

When differential protection is applied to underground cables or long overhead transmission
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lines, the charging current which flows as a result of the capacitance of the line (see Figure
2.2.8.1) appears to the protection relay as an erroneous differential current.

Termfnal A - ) ) T?rm‘inal B
oo HHE oo
B

— IZ —

Figure 2.2.8.1 Charging Current

The charging current can be compensated for in the setting of the relay?s diffefential protection
sensitivity but only at the expense of reduced sensitivity to internal faulgs. Tm@addition, the actual
charging current varies with the running voltage of the line and this4must b&’taken into account in
the setting.

In order to suppress the effect of the charging current while maintaining the sensitivity of the
differential protection, GRL100 is equipped with a charging%eurrent compensation function,
which continuously re-calculates the charging current according to the running line voltage and
compensates for it in its differential current calculation.{I hgyrunning line voltage is measured by
VT inputs to GRL100.

The user enters values for line charging currentiand fomthe line voltage at which that charging
current was determined in the settings [DIFIG]and [Wh], and these values are used by the relay
to calculate the capacitance of the line. Thegrelays at each line end share the line capacitance
between them, that is they divide by two for agwosterminal line, and by three for a three-terminal
line. In the case of a three-terminal Jineif thegelay at one terminal is out-of-service for testing
(see out-of-service terminal detection),ghe other two terminals are automatically re-configured
to divide the line capacitance by*two.

Each terminal continuously calgulatesits share of the charging current at the running line voltage
on a sample by sample basis as follows:

I.=Cdl/ &
where,
Ic = line chasgingscurrent
C = ling capagitance calculated from settings [DIFIC] and [Vn]
V =gmeasured line voltage

The relaythen,calculates the line current compensated for the charging current on a sample by
sample basiswas follows:

I=I'-1,
where,
I = compensated current
I’ = actual measured current

Note that since GRL100 calculates both the charging current and compensated line current on a
sample by sample basis, all necessary phase information is inherently taken into account.
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2.2.9 Blind Zone Protection

The GRL100 relay has “Out-of-Service Detection Logic” as described in Section 2.2.2. ThiS§
logic functions automatically to detect the remote CB or DS (line disconnecting switch) opened
condition as shown in Figure 2.2.9.1. If the remote CB or DS is opened, the received rf€mote
current data is set to “zero” Ampere at the local terminal, and the local relay can be operated with
only local current like a simple over current relay. Therefore, this logic function is used for blind
zone protection.

The zone between CB and CT at the remote terminal is the blind zone in Figure 2:2.9.1. If a fault
occurs within this zone, the busbar protection should operate first and trip, the CBat, the remote
terminal, but the fault remains and the fault current (If) is fed continuously £fsém the local

terminal. Since this phenomenon is an external fault for the currentfdifferential protection
scheme, the blind zone fault cannot be cleared. The fault may be clearéd by remote backup
protection following a time delay, but there is a danger of damage beinglgaused to power system
plant. Fast tripping for this type of fault is highly desirable. The Outfef-Sérvice Detection Logic
is effective for a fault where a blind zone between CT and CB omythe line exists as shown in
Figure 2.2.9.1.

If the CB and DS condition are introduced at the remote tetminabas shown in Figure 2.2.9.1, the
GRL100 relay at the local terminal can operate withienly logal current and the fault can be
cleared, because the remote current data is automatically,cancelled as explained above.

Please note the “CB Close Command” signal must be&connected to the GRL100 relay to prevent
unwanted operation for a CB close operationd(manual close and/or autoreclose). Unwanted
operation may be caused if the close timing oftthe CB auxiliary contact is delayed relative to the
CB main contact. Therefore, the CB closes@ommand signal resets forcibly the Out-of-Service
Detection Logic before the CB main contaetds closed.

CB and DS status signals are input’by PL.C. If the out-of-service detection is not used, its logic
can be blocked by the scheme switchWOTD].
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/ (Cancel circuit of remote terminahcurrentlr)
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Z Differential Current (Id)

If DS or CB signals (CBDS-A, BjC) changes to “0”, remote current data
(IR) is cancelled to zero (0)4Therefore, differential current (Id) equals to

local current (I ).

Eigure 2.2.9.1 Blind Zone Protection

2.2.10 Application to Three-termifial Lines

When current differentialprotection is applied to a three-terminal line, special attention must be
paid to the fault gurrent flowing out of the line in the case of an internal fault and CT saturation at
the outflowing téxminal in case of an external fault.

Fault ctirrentioutflow in case of internal fault

In €ase of a‘two-terminal line, fault current never flows out from the terminals for an internal
fault. But i’ case of a three-terminal line with an outer loop circuit, a partial fault current can
flow outfof one terminal and flow into another terminal depending on the fault location and
magnitude of the power source behind each terminal.

Case'1 in Figure 2.2.10.1 shows a fault current outflow in a single circuit three-terminal line with
outer loop circuit. J and F in the figure indicate the junction point and fault point. A part of the
fault current flowing in from terminal A flows out once from terminal C and flows in again from
terminal B through the outer loop.

Case 2 shows the outflow in a double-circuit three-terminal line. The outer loop is generated
when one terminal is open in the parallel line. A part of the fault current flowing in from terminal
A flows out from the fault line to the parallel line at terminal C and flows in again at terminal B
through the parallel line.
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Q L == — f<=B
av * 1 J. é T
C
Case 1 —

Case 2

Figure 2.2.10.1 Fault Current Outflow iniinternal Fault

The larger current outflows from terminal C when the faultylocation is closer to terminal B and
the power source behind terminal C is weaker. In,case,0f a double-circuit three-terminal line,
50% of the fault current flowing in from terminahA camflow out from terminal C if terminal C is
very close to the junction and has no power sodtcebehind it.

These outflows must be considered when setting the differential element.

CT saturation for an external fault condition

In case of a two-terminal line, the,magnitude of infeeding and outflowing currents to the external
fault is almost the same. If the CTsyhaverthe same characteristics at the two terminals, the CT
errors are offset in the differentialjeurrent calculation.

O pw—=> —> f<—B
r\J T Tt J é 1
C
Case 1 —
A Open B
LI

Case 2

Figure 2.2.10.2 Fault Current Distribution

But in case of a three-terminal line, the magnitude of the current varies between the terminals
and the terminal closest to the external fault has the largest magnitude of outflowing fault
current. Thus, the CT errors are not offset in the differential current calculation. Thus, it is
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necessary to check whether any fault causes CT saturation, particularly in the terminal with
outflow, and the saturation must be accommodated utilising the DIFI2 setting of the DIF
element.

2.2.11 Dual Communication Mode

Three-terminal application models have dual communication mode (GRL100-*1%). By
connecting the remote terminal with dual communication routes, even if one of the routesfails, it
is possible to continue sampling synchronization and protection by the current differential relay.
To set dual communication mode, select "Dual" in the TERM setting. Other settings are the same
as that of the two-terminal. In GPS-MODE setting, however, the dual commuaiCation mode
cannot be applied.

AV4
G ——X——]
GRL100 GRL100

@ CH2

Figure 2.2.11.1 Dual Communication Mode

2.2.12 Application to One-and-a-half Breaker Busbhar System

The GRL100 models 301, 311, 302, 501, 511,903, 513, and 513 are used for lines connected via
a one-and-a-half breaker busbar system, afdjhaverfunctions to protect against stub faults and
through fault currents.

Stub fault

If a fault occurs at F1 or F2 when lingdisconnector DS of terminal A is open as shown in Figure
2.2.12.1, the differential protegtion‘operates and trips the breakers at both terminals.

Terminal A Terminal B

Nl IS
| | | |
I/:2

71
[

Figure 2.2.12.1 Stub Fault

A scheme/switch [STUB] and stub fault detection logic as shown in Figure 2.2.12.2 are provided
to avoid unnecessary trippings of the breakers in these cases.

DS 1p & —— STUBON
[STUB]

(+)

"ON"

Figure 2.2.12.2 Measure for Stub Fault

If the switch is set to "ON" and the disconnector is open (DS = 0), the signal STUB ON is
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generated and used to reset the receiving current data from terminal B to zero. Thus, terminal A
does not need to operate unnecessarily in response to fault F2.

Terminal B detects that terminal A is out-of-service with the out-of-service detection logic and
resets the receiving current data from terminal A to zero, and so does not operate in response ‘te
fault F1.

The signal STUB ON also brings the local tripping into three-phase final tripping.

Through current for a close-up external fault

In the close-up external fault shown in Figure 2.2.12.3, a large fault current may#flow through
current transformers CT1 and CT?2 at terminal A and a small fault current flows in,at terminal B.
This large through fault current may cause an erroneous differential currentyif the,characteristics
of CT1 and CT2 are not identical.

GRL100 GRL100

CT2 CT1
o gt
<e e ....... > < ......

Terminal A Terminal B

Figure 2.2,12.3 Through Fault Current

The models 503 and 513 have individuial input terminals for CT1 and CT2 secondary current.
Thus, sufficient restraining currentiean be obtained by summing the scalar values of CT1 and
CT2 secondary currents.

In this manner, terminal Awcan_have sufficient restraining current against the erroneous
differential current mentioned above and demonstrate correct non-operation. But terminal B
cannot have a sufficient%estraining current and may operate in response to the fault incorrectly.

To cope with this, sthey GRLL100 has a scheme switch [T.F.C] and the scheme logic of the
differential protectiomshown in Figure 2.2.2.1 is switched to that of Figure 2.2.12.4. When the
[T.F.C] is set tof'ON%locally or at the remote terminal, tripping commands are output under the
condition that theydifferential protection operates at both ends.

In thisycase, ghejtripping time is delayed by the transmission time of the remote terminal
operation‘signal’
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DIF-A & DIFAT
—

DIF-B & DIFBT.
*—0

DIF-C & DIFCT
*—0

Remote Terminal

DIF-A & > 1

DIF-B 1 & >1

DIF-C —1 & >1

[T.F.C]

4+ —
“ON" | 2 1 1 p—

[T.F.C]
L
IION"

DIF.BLOCK

Figure 2.2.12.4 Schemeé Logic for Through Fault Current

Fault current outflow in case of intérnal fault

As shown in Figure 2.2.12.5, thehfaultycurrent may outflow in case of an internal fault of
double-circuit lines. The outflowpat términal A increases as the fault location F approaches
terminal B. When the fault isiclosg to terminal B, 50% of the fault current flows out to the
parallel line, though it depgnds on*the power source conditions at terminals A and B.

This outflow must be considered when setting the differential element.

Terminal A Terminal B

!

\
n
v

AN
&
3

§
=
v

Figure 2.2.12.5 Fault Current Outflow in Internal Fault

2213 Setting

The following shows the setting elements necessary for the current differential protection and
their setting ranges. The settings can be made on the LCD screen or PC screen.
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Element Range Step Default Remarks Communication Mode
A B GRS
DIF Phase current
DIFI1  0.50 — 10.00A 0.01A  5.00A Small current region X X X
(0.10 — 2.00A 0.01A  1.00A)(*1)
DIFI2 3.0 -120.0A 0.1A 15.0A Large current region X X X
(0.6 —24.0A 0.1A 3.0A)
DIFG DIFGI  0.25-—5.00A 0.01A  2.50A Residual current X X X
(0.05 - 1.00A 0.01A  0.50A)
DIFIC 0.00 — 5.00A 0.01A 0.00A Charging current compensation X X X
(0.00 — 1.00A 0.01A  0.00A)
Vn 100 - 120V 1V 110V Rated line voltage X X X
TDIFG 0.00 — 10.00s 0.01s 0.50s Delayed tripping timer. X X X
DIFSV 0.25 - 10.00A 0.01A  0.50A Differential current\(Id) menitoring X X X
(0.05 — 2.00A 0.01A  0.10A)
TIDSV 0-60s 1s 10s TimerforId defection X X X
OCCHK (*5) 0.5-5.0A 0.1A 0.5A Minimumicurrent for phase difference - X
(0.10 — 1.00A 0.01A  0.10A) check
HYS6 (*5) 1-5deg 1 deg 1deg Phase difference check margin - X
TDSV 100 - 16000 1us 6000us Jransmission delay time threshold X X X
setting for alarm (*8)
TCDT1 —10000 — 10000  1ps Ous Transmission delay time difference X X X
setting for channel 1 (*7)
TCDT2 —10000 — 10000  1us 0as Transmission delay time difference X X X
setting for channel 2 (*7)
PDTD 200 - 2000us 1us 1000us Transmission delay time difference X
between send and receive channels
(GPS synchronization only)
RYID 0-63 0 Local relay address X X
RYID1 0-63 0 Remote 1 relay address X X
RYID2 0-63 0 Remote 2 relay address X X
[DIFG] ON/OFE ON High impedance earth fault protection X X X
[STUB] ON/OFF ONor Measure for stub fault X X X
OFF(*2)
[RDIF] ON{OFF ON Remote differential protection - X X
[T.F.C] ON/OFF ON Measure for through fault current X - -
[OTD] ON/OFF OFF Open terminal detection X X X
[DIF-FS] OFF/0C/0OCD/ OFF Fail-safe function X X X
Both
[DIFG-FS] ON/OFF OFF Fail-safe function X X X
[COMMQODE] A/B/GPS B Communication mode A B GPS
[TERM] 2TERM/3TERM 3TERM For three-terminal application models X X
[Dual (*3)
[SPISYN] Master/Slave Master(*4)  Sampling synchronization X X X
[CH. CON] Normal/Exchange Normal Telecommunication port exchanger X X X
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Element Range Step Default Remarks Communication Mode
A B GRS

[T.SFT1] ON/OFF OFF Channel 1 bit shifting for multiplexer X X X

[T.SFT2] ON/OFF OFF Channel 2 bit shifting for multiplexer X X X

[B.SYN1] ON/OFF ON Channel 1 bit synchronising for X X X
multiplexer

[B.SYN2] ON/OFF ON Channel 2 bit synchronising for X X X
multiplexer

[LSSV] ON/OFF OFF Disconnector contacts discrepancy X X X
check

[GPSBAK] OFF/ON ON Backup synchronization - - X

[AUTO2B] (*6) OFF/ON OFF Automatic mode change - - X

[SRCO](*5) Disable / | I Sampling timing deviation monitoring - - X
with current

[IDSV] OFF/ALM&BLK/A OFF Id monitoring X X X

LM
[RYIDSV] OFF/ON ON Relay address monitering - X X

(*1) Current values shown in parentheses are in the case,0fibA rating. Other current values are in the
case of 5A rating.

(*2) This setting depends on the relay model.

(*3) This setting is valid for three-terminal application models of the GRL100.

(*4) In the actual setting, one terminal is sett,"Master" and other terminal(s) to "Slave".

(*5) OCCHK, [SRCHO] and HY SO are enabled,by Setting the [TERM] to "2TERM".

(*6) [AUTO2B] is enabled by setting,the’[ TERM] to "2TERM" and [SRCO] to "I".

(*7) This setting is only used when there is afixed difference between the sending and receiving
transmission delay time. Whenghe delay times are equal, the default setting of Ous must be
used.

(*8) If the channel delay timg@f,CHIyor CH2 exceeds the TDSV setting, then the alarm "Td1 over"
or "Td2 over" is givenrespectively.

CT Ratio matching

When the CT ratio is diffétent between the local terminal and the remote terminal(s), the CT

ratio matching cambe dene as follows:

The differential glementsettings are respectively set to the setting values so that the primary fault
detecting currentyis the same value at all terminals. Figure 2.2.13.1 shows an example of CT ratio
matching. THe Settings for DIFI2, DIFGI, DIFSV and DIFIC should also be set with relation to

the primary.edrrent in the same manner of the DIFI1 setting.

Primary sensitivity = 800A

Terminal-A

Terminal-B

T M

GRL100

=0.4A

CT ratio : 2000/1A

11

DIFI1=800A / CT ratio(2000/1A)

GRL100

CT ratio : 4000/1A

11

=0.2A

DIFI1=800A / CT ratio(4000/1A)

Figure 2.2.13.1 Example of CT Ratio Matching
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If the CT secondary ratings at the local and remote terminals are different, relay model suitable
for the CT secondary rating is used at each terminal and then CT ratio matching can be applied
the same as above. The differential element settings are respectively set to the setting values 56
that the primary fault detecting current is the same value at all terminals. Figure 2.2.13.2 shows
an example of CT ratio matching. The settings for DIFI2, DIFGI, DIFSV and DIFC should also
be set with relation to the primary current in the same manner of the DIFI1 setting.

Primary sensitivity = 800A

Terminal-A Terminal-B
i
T | l T 'I'
GRL100 GRL100
1A rated model 5A rated model
CT ratio : 2000/1A CT ratio : 2000/5A
DIFI1=800A / CT ratio(2000/1A) DIF11=800A / CT gatio(2000/5A)
=04A =2.0A

Figure 2.2.13.2 Example of CT Ratio Matching incase of Different CT secondary Rating

Setting of DIFI1

The setting of DIFI1 is determined from the miniffwm internal fault current to operate and the
maximum erroneous differential current (mainlytheyinternal charging current) during normal
service condition not to operate.

DIFI1 should therefore be set to satisfy the following equation:

K-Ic <DIFIl < If/K

where,
K:  Setting margin (K =12 t0%.5)
Ic: Internal charging currént

I Minimum intérnal fa@lt current

For the GRL100 providedywith the charging current compensation, the condition related to the
charging current can be neglécted.

The setting value of DIFLI must be identical at all terminals. If the terminals have different CT
ratios, then the settings for DIFI1 must be selected such that the primary settings are identical.
Setting of DIFI2
The getting,of PIFI2 is determined from the following two factors:

o AMaximum erroneous current generated by CT saturation in case of an external fault

e Maximum load current

e Maximum outflow current in case of an internal fault

In the first factor, the DIFI2 should be set as small as possible so that unwanted operation is not
caused by the maximum erroneous current generated by CT saturation on the primary side by a
through current at an external fault. It is recommended normally to set DIFI2 to 2xIn (In:
secondary rated current) for this factor.

In the second factor, the DIFI2 should be set large enough such that it does not encroach on load
current.

The third factor must be considered only when the GRL100 is applied to three-terminal
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double-circuit lines, lines with outer loop circuit, or double-circuit lines with one-and-a-half
busbar system. DIFI2 should be set larger than the possible largest value of outflow current in
case of an internal fault.

As the occurrence of current outflow depends on the power system configuration or operation;'it
is necessary to check whether it is possible for the fault current to flow out of the line. If{so, the
factor must be taken into consideration when making the setting.

In other applications, only the first and second factors need be considered.

Setting of DIFGI
The setting of DIFGI is determined from the high-impedance earth fault cusgent.

The setting value of DIFGI must be identical at all terminals. If the terminalsyhave different CT
ratios, then the settings for DIFGI must be selected such that the primary settings are identical.

Setting of DIFSV

When using the differential current monitoring function, thetsetting?of DIFSV is determined
from the maximum erroneous differential current during normal sésvice condition.

K-Ierr < DIFSV < DIFI1 /(1.5 to 2)
Ierr: maximum erroneous differential current

For the GRL100 provided with the charging cuszent®eompensation, the condition related to the
charging current can be neglected.

The setting value of DIFSV must be identical.at"all terminals. If the terminals have different CT
ratios, then the settings for DIFSV must bg sgle¢ted such that the primary settings are identical.
Setting of DIFIC

The internal charging current under the rated power system voltage is set for DIFIC. The
charging current is measured byenergizing the protected line from one terminal and opening the
other terminal.

If the measured power systém veltage differs from the rated one, the measured charging current
must be corrected.

The setting value of RIFIC must be identical at all terminals. If the terminals have different CT
ratios, then the settings for, DIFIC must be selected such that the primary settings are identical.
Setting of OCCHK

This setting i1s¢available for [COMMODE]=‘GPS-MODE" setting. The OCCHK must be set
larger than ‘any of the following three values, taking the errors due to charging current and
meaSuremenginaccuracy into consideration. If the differential current setting in the small current
regiondIFL}, differs between terminals due to different CT ratios, the larger DIFI1 is applied.

e “14'x charging current (A)
o (.5 x DIFI1 setting (A)
e 0.5A (or 0.1A in case of 1A rating)

Setting of PDTD, [COMMODE], [GPSBAK], [AUTO2B], [TERM], [SRC 6] and [RYIDSV]
The setting of these items must be identical at all terminals.

COMMODE: generally set to ‘B-MODE’ which is standard operating mode. Set to ‘A-MODE’
if the opposite terminal relay is an old version of GRL100, that is GRL100-***A,
-x#xN or -*#*Y. If the relay is applied to the GPS-based synchronization, set to
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‘GPS-MODE’. The ‘GPS-MODE’ is only available for the relay provided with a
GPS interface.

PDTD, GPSBAK, AUTO2B, SRCH : Available for [COMMODE]=‘GPS-MODE’ setting. S¢ce
Section 2.2.7.

Note: Do not set [TERM] to “Dual” in GPS-mode.

Setting of TDSV, TCDT1 and TCDT2

The TDSV is a transmission delay time threshold setting. GRL100 gives an alarm if the
transmission delay time exceeds TDSV. The alarm messages are ‘Td1 over’ for/&H1 and ‘Td2
over’ for CH2.

The TCDT1 and TCDT2 are transmission time delay difference settings fer CH1 and CH2
respectively. If there is a permanent and constant difference of more than 100us between the
send and receive channel delay times, then the TCDT setting is used%e compensate for that
difference. The setting is calculated as follows:

TCDT = (Sending delay time) — (Receiving delay time)

CH1: TCDTd,= 1000 — 1000

Example
( ple) _ ous
€H2:; TCBT2 = 3000 — 5000
=-2000us
1000us
CH1: TCDT1 = 5000 — 3000 CH1 1000ps Cre CH1: TCDT1 = 2000 - 1000
=2000ps CHz o =1000ps
CH2: TCDT2=1000-2000 [ = o i meayp | CHZ:TCDT2 - 1000 — 1000
=-1000us =0us
Setting of [SP.SYN]

One of terminals must be set te MASTER and others SLAVE.

If not, the synchronized samplirfg fails under the intra-system synchronized sampling or backup
modes of the GPS-basedsynehfonized sampling.

Note: As the simultaneous setting change at all terminals is not practical, it is not recommended to
change thesettings when the relay is in service.

Setting of [CH.CON]

In casg of(the tWo-terminal line application, the communication ports of the GRL100 are
interlinked, with*port CH1 as shown in Figure 2.2.13.3(a) and (b). In case of three-terminal
application, pert CH1 of one terminal and port CH2 of the other terminal are linked as shown in
Figure 2.2 43.3(c).

In these"normal linkages, the communication port exchange switch [CH.CON] is set to
"Normal".

Setting of [T.SFT1], [T.SFT2], [B.SYN1], and [B.SYN2]

T.SFT1: is used to synchronise the relay with multiplexer by shifting the send signal by a half-bit
when the distance from the relay to the multiplexer is long. When electrical interface
X.21,CCITT G.703-1.2.2 or -1.2.3 is applied and the distance (cable length from relay to
multiplexer) is 300m or more, the setting is set to 'ON'. (for channel 1)

T.SFT2: same as above. (for channel 2)
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B.SYNI: is set to 'ON' when the relay is linked via multiplexer, and set to 'OFF' when direct link
is applied. (for channel 1)
This setting is available for CCITT G703-1.2.1, 1.2.2, 1.2.3, X21 and optical interfag€
(short distance: 2km class). In the case of optical interface 30km and 80km class, this
setting is neglected.

B.SYN2: same as above. (for channel 2)

Setting of RYID, RYID1 and RYID2
Relay address number RYID must take a different number at each terminal.

If the relay address monitoring switch [RYIDSV] is "OFF", their settings, arg i@nored. The
RYID?2 setting is enabled by setting the [TERM] to "3TERM" or "Dual'

Two-terminal application: Set the local relay address number to RYID fand the remote relay
address number to RYID1. The RYID1 is equal to the RYID of the
remote relay. See Figure 2.2.13.3.

In “Dual” setting, the RYID2 setting must be the same as the RYID1
setting.

Three-terminal application: Set the local relay address numbeér torRYID and the remote relay 1
address number to RYID I\and theweémote relay 2 address number to
RYID2. The RYID1 is equal\tothe RYID of the remote 1 relay and
the RYID2 equal to the, R¥AD of the remote 2 relay. See Figure
2.2.13.3.
Note: The remote 1 relay is connected by CHI and th€ remote 2 relay connected by CH2

Terminal A Terminal B
RYID=0 CH1 CH1 RYID=1
RYID1=1 RYID1=0

CH2 CH2
I

Communication port

(a), wo-terminal Application

TeérminahA Terminal B
RYID=0 CH1 CH1 RYID=1
RYID1=1 RYID1=0
= RYID2=0
RYID2=1 CH2 CH2

(b) Two-terminal Application (Dual)

Terminal A Terminal B
RYID=0 CH1 CH2 RYID=1
RYID1=1 RYID1=2
RYID2=2 CH2 CH1 RYID2=0

cH1] [CH2]| | gyip=2

RYID1=0
RYID2=1

Terminal C

(c) Three-terminal Application

Figure 2.2.13.3 Communication Link in Three-terminal Line

6F2S0835
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Setting depending on communication mode
The setting depending on communication mode is shown in the following table.

Setting A-MODE B-MODE GPS-MODE Default setting Remarks
Communication COMMODE | Must select “A” of Must select “B” of | Must select “GPS” | B
mode A/BIGPS A/BIGPS of A/BIGPS
GPS backup GPSBAK On/Off On
mode
MODE2B shifted ~ AUTO2B On/Off Off
automatically
Phase difference  SRCO Disable/l Available for only
check 2TERM setting
Terminal TERM 2TERM/3TERM/ 2TERM/3TERM/ 2TERM/3TERM 2TERM For 3 terminal
application DUAL DUAL application model
Relay address RYIDSV On/Off On/Off On
monitoring
Multi-phase Autoreclose | MPAR2/MPAR3 MPAR2/MPAR3 MPAR2/MRAR3 SPAR&TPAR RYIDSV=0ff is
autoreclosing mode (except for models required

1%/211/311)
Open terminal OoTD On/Off On/Off On|Off Off
detection
Through fault TFC On/Off - On Only for models 503
current measure and 513
Zero-phase DIFG On/Off On/Off On/Off On
current differential
Out-of-step OST Trip/BO/Off Trip/BO/Off Trip/BO/Off Off
tripping
Fault locator FL On/Off On/Off On/Off On
Remote RDIF On/Off On/Off On Available for 3TERM
differential trip application
--: don’t care.

Terminal application

In A-MODE and”BsMODE, anyone of 2TERM, 3TERM or DUAL can be selected. In
GPS-MODE, however, DUAL cannot be selected.

Multi-phase/autoreclosing

To apply‘the multi-phase autoreclosing with MPAR2 or MPAR3, the relay address monitoring
RYIDSY¥ in BsMODE and GPS-MODE must be set to “OFF”. When the RYIDSV=0FF, CBLS
(CBDS) condition is sent.

If shared'with the relay address monitoring, the bits for CBLS condition can be assigned instead
of the bits for DIFG or OST/FL by PLC function when DIFG or OST/FL is not used.
Automatic open terminal detection OTD

In B-MODE and GPS-MODE, the RYIDSV=O0FF setting for relay address monitoring is
required to use the open terminal detection function (OTD=0n).

If shared with the relay address monitoring, the following methods can be applied:

(1) Only one bit with open terminal condition instead of CBLS condition can be sent by
sub-communication bit.
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(2) If DIFG or OST/FL is not used, the bits for CBLS condition can be assigned instead of the
bits for DIFG or OST/FL by PLC function.

The open terminal detection in B-MODE and GPS-MODE do not automatically change
“Master” or Slave” in SP.SYN. If the master terminal becomes out-of-service, therefore,, the
synchronization control of slave terminal follows that of the master terminal by ON/OFE at the
master terminal and the current differential protection is blocked.

When putting a terminal into out-of-service in three-terminal operation, the following setting
change method is recommended:

(Example)

When putting Terminal C into out-of-service to two-terminal operation, the following four
setting are changed.

SP.SYN:

If the terminal C has been “Master”, change the terminal A or B to “Master”. If the terminal A or
C has been “Master”, do not change the setting.

TERM:
Change both the terminal A and B to “2TERM”.
CH.CON:

It is defined that CH1 of both terminal relays is gopneeted €ach other in two-terminal application
and CH1 of local relay is connected to CH2 of Temot€ relay in three-terminal application as
shown in Figure 2.2.13.3. Therefore, the communication cable connection must be changed from
CH2 to CHI.

[CH.CON] is to change CH1 or CH2"%ignal(with CH2 or CH1 signal in the relay inside. If the
[CH.CON] is set to “Exchange”, £H2 data is dealt with as CH1 data or in reverse. In Figure
2.2.13.3, change the terminal B te,“Ex€hange”. However, note that the display or output such as
a communication failure, etc. is exptessed’as CH1 because CH2 data is dealt with as CH1 data at
the terminal B.

RYIDI:

The remote terminal "sgenfrom terminal B changes from terminal C to terminal A. Therefore,
change the remote termtinalyl relay address setting RYID1 from "2" to "0" at terminal B.

If the relay addressiumonitoring switch [RYIDSV] is "OFF", the setting is invalid and setting
change is not reg@ited.

Through fault-current measure TFC:

This funetionis available only for GRL100-503/513 and COMMODE=A-MODE setting.

If the functiomis used, set the [COMMODE] to "A-MODE" and the [TFC] to "ON".

Remotedifferential trip RDIF
This function is not available for the A-MODE setting.

When this function is used, set [RDIF] and [TERM] are set to "ON" and "3-TERM" and the
following must be configured by the PLC function.

Assign the remote DIF trip send signals RDIF-#-S to user configurable data, and the receiving
data from remote terminals to the trip command signals RDIF-#-R1 and RDIF-*-R2.

— 40 —



TOSHIBA 6F2S0835

2.3 Overcurrent Backup Protection

Inverse time and definite time overcurrent protections are provided for phase faults and earth
faults respectively.

Scheme logic

The scheme logic of the overcurrent backup protection is shown in Figure 2.3.1. The overcurrent
protection issues single-phase tripping signals in the operation of OC and OCI, and igsues a
three-phase tripping signal BU-TRIP in the operation of EF or EFI element. Three-phase
tripping of OC and OClI is available by PLC signals OC_3PTP and OCI_3RTP{ Lripping by each
element can be disabled by the scheme switches [OCBT], [OCIBT], [EFBThandsfEFIBT]. The
EF element issues an alarm for the backup trip for earth fault. The alarmfcan be'disabled by the
scheme switch [EFBTAL].

The overcurrent backup protection can be blocked by the binary,inpufysignal BUT BLOCK.
Tripping by each protection can be blocked by PLC signals, OCGBLOCK, OCI BLOCK,
EF BLOCK and EFI BLOCK. The OC and EF can trip instantaneously by PLC signals
OC_INST_TP and EF_INST TP.

TOC
265 t 0 — 9459 QC-ATRIP —
OC-A [7es —Z & ¢ 1 OC-ATP
ocB _X—\_ t 0 [ BTRIP [ —
occ [ 7 & 3260 °C 1 OC-B TP
J_\_ t 0 1 9461 OC-CTRIP | |— et
? & 2 >1 -
[1633]OC_INST_TP ]Ho_oo T 500s — - ji
[OCBT] P OC_TRIP
+ ~ON" 3
[f’589] OC_BLOCK ] o [e501 oC 3PTP ]
168 — 2462 OCI-ATRIP  —— OCLATP
ockA ¢ N .
ociB o 9463 OCI-B TRIP [ —
70 ¢ OCI-B TP
ocl-C & -
) g 9464 OCI-C TRIP [ |— ocLe TP
[OCBIT] 2 ¢ g )
o [
L ow & T ™ OCI_TRIP
>1
[1590] OCI_BLOCK] n
TEF 1651 | OCI_3PTP
E & t|_7ﬂ_o| & jus EFTRIP o1 L 318 BU-TRIP
[h634EF_INST_TP4——> .0.00 — 10.00s ) -
[EFBT]
h _
&Y & "ON & — 9116 EFBT (Alarm)
+ ,__ &
W N =
[f(591] EF_BLOGK ] .o -
1 372 — 9117 EFITRIP
[EFBTAL] — &
+ “ON" &
501 ] EF_ BLOCK | o

[i550] BUT_BLOCK]

*

Figure 2.3.1 Overcurrent Backup Protection
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2.31 Inverse Time Overcurrent Protection

In a system in which the fault current is mostly determined by the fault location, without being
greatly affected by changes in the power source impedance, it is advantageous to use the inverse
definite minimum time (IDMT) overcurrent protection. Reasonably fast tripping should be
obtained even at a terminal close to the power supply by using the inverse time characteristics. In
the IDMT overcurrent protection function, one of the following three IEC-standard-compliant
inverse time characteristics and one long time inverse characteristic is available.

e standard inverse IEC 60255-3
e very inverse IEC 60255-3
e extremely inverse  [EC 60255-3

The IDMT element has a reset feature with definite time reset.

If the reset time is set to instantaneous, then no intentional delay 1syaddeéd. As soon as the
energising current falls below the reset threshold, the element retufas to itS reset condition.

If the reset time is set to some value in seconds, then an intentionalydelay is added to the reset
period. If the energising current exceeds the setting for a_tramsient period without causing
tripping, then resetting is delayed for a user-definable period /When the energising current falls
below the reset threshold, the integral state (the pointitowards operation that it has travelled) of
the timing function (IDMT) is held for that period.

This does not apply following a trip operation, in which*ase resetting is always instantaneous.

Setting

The following table shows the setting elements hecessary for the inverse time overcurrent
protection and their setting ranges.

Element Range Step Default Remarks
ocCl 05-25.0A 0.7A 10.0A
(0.10-5.00A 0.04,A 2.00A) (%
TOCI 0.05-1.00 0.04 0.50 OCl time setting
TOCIR 00-10.0s 01s 00s OCI definite time reset delay
[MOCI] Long/Std/Very/Ext Std OCl inverse characteristic selection
[OCIBT] ON/OFFE ON OCI backup protection
EFI 0.5-50A 0.1A 50A Earth fault EF setting
(0.40%,1.00A 0.01A 1.00 A) (*)
TEFI 0.05-4.00 0.01 0.50 EFI time setting
TEFIR 00-100s 0.1s 00s EFI definite time reset delay
[MEFI] Long/Std/Very/Ext Std EFl inverse characteristic selection
[EFIBTY QN/OFF ON EFI backup protection

(*)pCurrent values shown in the parentheses are in the case of 1 A rating. Other current values are in
the'case of 5 A rating.

The scheme switches [MOCI] and [MEFI] are used to select one of the four inverse time
characteristics.

Current setting

In Figure 2.3.1.1, the current setting at terminal A is set lower than the minimum fault current in
the event of a fault at remote end F1. Furthermore, when considering also backup protection of a
fault within the adjacent lines, it is set lower than the minimum fault current in the event of a fault
at remote end F3. For grading of the current settings, the terminal furthest from the power source
is set to the lowest value and the terminals closer to the power source are set to a higher value.
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The minimum setting is restricted so as not to operate on false zero-sequence currents caused by
an unbalance in the load current, errors in the current transformer circuits or zero-sequence
mutual coupling of parallel lines.

S, 5A éiBé élc

F1 F2 F3

Figure 2.3.1.1 Current Settings in Radial System

Time setting

Time setting is performed to provide selectivity in relation with the relays on/the adjacent lines.
Suppose a minimum source impedance when the current flowing in“the relay becomes the
maximum. In Figure 2.3.1.1, in the event of a fault at near end F2y0of the adjacent line, the
operating time is set so that terminal A may operate by time grading¥lc behind terminal B. The
current flowing in the relays may sometimes be greater when.,the®temote end of the adjacent line
is open. At this time, time coordination must also be kept.

The reason why the operating time is set when the fault‘eurrent reaches the maximum is that if
time coordination is obtained for large fault currentsthenitimeé coordination can also be obtained
for small fault current as long as relays with the same operating characteristic are used for each
terminal.

The grading margin Tc of terminal A and terminal B is given by the following expression for a
fault at point F2 in Figure 2.3.1.1.

Tc=Tl1+T2+M
where,T1: circuit breaker clearance time at B
T2: relay teset time at A
M: margin

When single-phase autoreclose fis JuSed, the minimum time of the earth fault overcurrent
protection must be set longer than the time from fault occurrence to reclosing of the circuit
breaker. This is to préventithreg-phase final tripping from being executed by the overcurrent
protection during a single<phase autoreclose cycle.

2.3.2 Definite Time'@vercurrent Protection

In a system in,whieh fault current does not change greatly with the position of the fault, the
advantages(ofgthé IDMT characteristics are not fully realised. In this case, the definite time
overcurrent pretection is applied. The operating time can be set irrespective of the magnitude of
thefault curient.

Theydefinite time overcurrent protection consists of instantaneous overcurrent elements and
on-delaygtimers started by them.

Identical current values can be set for terminals, but graded settings are better than identical
settings in order to provide a margin for current sensitivity. The farther from the power source
the terminal is located, the higher sensitivity (i.e. the lower setting) is required.

The operating time of the overcurrent element of each terminal is constant irrespective of the
magnitude of the fault current and selective protection is implemented by graded settings of the
on-delay timer. As a result, the circuit breaker of the terminal most remote from the power source
is tripped in the shortest time.

When setting the on-delay timers, time grading margin Tc is obtained in the same way as
explained in Section 2.3.1.
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Setting

The setting elements necessary for the definite time overcurrent protection and their settin
ranges are shown below. c

Element Range Step Default Remarks
0oC 0.5-100.0A 0.1A 10.0A Phase overcurrent 0
(0.1-20.0A 0.1A 2.0A) ()
TOC 0.00-10.00s 0.01s 3.00s OC delayed tripping
OCBT ON/OFF ON OC backup protection ¢
EF 05-50A 0.1A 50A Residual overcurr
(0.10-1.00A 0.01A 1.00 A) () \
TEF 0.00-10.00's 0.01s 3.00s EF delayed trippin
[EFBT] ON/OFF ON EF backup@n
ri rm

[EFBTAL] ON/OFF ON EF bacl
(*) Current values shown in the parentheses are in the case of 1 A rating. Other current values are in

the case of 5 A rating. Q
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2.4 Transfer Trip Function

The GRL100 provides the transfer trip function which receives a trip signal from the remgfe
terminal and outputs a trip command. Two transfer trip commands are provided. The scheme
logic is shown in Figure 2.4.1. When the scheme switch [TTSW#] is set to “TRIP”, the/binagy
output for tripping is driven. When set to “BO”, the binary output for tripping is not driven and
only user-configurable binary output is driven.

Transfer Trip Command 1

(] 1 ] 419
1688| TR1-A-R1 || TR1-A TP
From |21 & >1
Remote ] 420
Terminal 1| [(689 TR1-B-R1 7 2 TR1-B TP
>1 & .+ 1>1
-—
— 421
1690 TR1-C-R1 1 3 TR1-C TP
-
s
720] TR1-A-R2 TR1 TRIP
From
Remote 721] TR1-B-R2
Terminal 2
. 3§42 INTER TRIP1-A
A,
|
2 424 INTER TRIP1-B
] . 3425 INTER TRIP1-C
[TTSWA1] "TRIP| . | —| 422
pp—— T 2114 INTER TRIP1
+___—"BO" | S
595]TR1_BLOCK
Transfer Trip Command 2
/‘ —
h692] TR2-A-R1_|| ezl TR2-A TP
From [ >1 & >1
Remote g — 428
Terminal 1| |[1693] TR2-B-R1 1 A $ ETRZ-B TP
> JE
-
1694] TR2-C-R1 — N 42 TR2-C TP
A
~
724] TR2-A-R2 TR2 TRIP
From
Remote 725] TR2-B-R2
Terminal 2
431 INTER TRIP2-A
q &
|
N §432 INTER TRIP2-B
] . 3433 INTER TRIP2-C
[TTSW2] "TRIP | {21 5430
o | T >11-§ INTER TRIP2
+_—"BO" | e

Figure 2.4.1  Transfer Trip Scheme Logic

The, seénding signal is configured by PLC function. If the sending signal is assigned on a per
phase'basis by PLC, a single-phase tripping is available.

Figure 2.4.2 shows an example of the assigning signal.
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GRL100 (Send) GRL100 (Receive)
(+) ) User configurable User configurable

Transfer trip Blm command command data (send) command data (receive) 1688:TR1-A-R1
(A-phase) f i T

Bim Sequence hd Sequence
Transfer trip BIn command logic logic 1689:TR1-
Goresa : byPLC > $ by PLC |

n
Transfer trip Blo command 1690:TR1-C-R1
(C-phase) i f
* < ¢ =
Blo| J g /)
hd YT
Configured by PLC Configured by PLC

Figure 2.4.2 Example of Signal Assign @
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2.5 Out-of-step Protection

The GRL100 out-of-step protection (OST) operates only when the out-of-step loci cross
protected line and provides optimal power system separation in case of power system step o

The OST compares the phase of the local and remote positive sequence voltages and detects t
out-of-step when the difference in the phase angle exceeds 180°. The OST can detect any e
out-of-steps with slow or fast slip cycles.

Figure 2.5.1 show the loci of the voltage vectors measured at terminals A and B when an
out-of-step occurs on the power system. P and Q are equivalent power sourceflocations. Loci 1
and 2 are the cases when the locus crosses the protected line, and passes\ e protected

line, respectively.
X Q @
B 0
VB3 VB4
3 B2
2 0
Vag Locus 1

R

3
<\§ 2' 1
~._VB2 Locus 2
0

P
(b) External

Figure 2.5.1 Out-of-step Loci

Voltage phase angle differs by 0 between terminals A and B. In case of Locus 1, 0 gets larger as
the voltage locus approaches the protected line and becomes 180° when the locus crosses the
line. In case of Locus 2, 0 becomes 0° when the locus crosses the power system impedance
outside the protected line.
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At terminal A, the terminal voltage V p is taken as a reference voltage. Then, the phase angle of
the remote terminal voltage Vg changes as shown in Figure 2.5.2. Out-of-step is detected when
Vg moves from the second quadrant to the third quadrant or vice versa.

90°
VB3 VB3
V| VRo'
180°——B2 B2 5 V4
VB1 VB1'
270°

Figure 2.5.2 Voltage Phase Comparison

In the case of a three-terminal line, this phase comparison,is performed between each pair of
terminals. All the terminals can detect any out-of=Step,provided its locus crosses the protected
line.

Figure 2.5.3 shows a scheme logic for the gut-ofSstep protection. The output signal of the
out-of-step element OST1 performs three-phaseyfinal tripping. The output signal is blocked
when the scheme switch [OST] is set to (!OFE!%or binary signal OST BLOCK is input. The
tripping signal of the out-of-step proteetion,can be separated from other protection tripping
signals by the switch [OST]. In thi§ case, the switch [OST] is set to "BO" and the tripping signal
OST-BO is assigned to a desiredybinaty, output number (for details, see Section 4.2.6.9). When
the tripping signal of the out-of-stepyprotection is not separated from other protection tripping
signals, the switch [OST] is set'to/™Brip".

The voltage of the out-of-séfvicereérminal is set to zero at the receiving terminal and the OST
does not function withythe ‘out-of-service terminal.

T & ostT
>1
— —
=1 [O&F & OST-TP
(+) —

"Trip"

2119

[OST] &
*) i

CRTNON"BLOCK "BO”

(887 ]OST BLOCK |

OST2: Element for remote 2 terminal in three-terminal application.

OST-BO

Figure 2.5.3 Scheme Logic for Out-of-step Protection

Setting

The OST measuring element has no setting items. Only the scheme switch [OST] setting is
necessary for the out-of-step protection.

Element Range Step Default
[0ST] OFF/Trip/BO OFF
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2.6 Thermal Overload Protection

The temperature of electrical plant rises according to an I’t function and the thermal overload
protection in GRL100 provides a good protection against damage caused by sustained
overloading. The protection simulates the changing thermal state in the plant using a thermal
model.

The thermal state of the electrical system can be shown by equation (1).

2 _
6 = 21 (1—e%)><100% @8
LaoL

where:

0 = thermal state of the system as a percentage of allowable thermal ¢apacity,
I = applied load current,

IaoL = allowable overload current of the system,

T = thermal time constant of the system.

The thermal state 0% represents the cold state and 100% represents the thermal limit, which is
the point at which no further temperature rise can be safely télerated and the system should be
disconnected. The thermal limit for any given system is\fixed by the thermal setting I5or. The
relay gives a trip output when 0 = 100%.

The thermal overload protection measures thelargesgof the three phase currents and operates
according to the characteristics defined in BEC60255-8. (Refer to Appendix P for the
implementation of the thermal model for IEC60255-8.)

Time to trip depends not only on theflevel of‘everload, but also on the level of load current prior
to the overload - that is, on whethégthefoverload was applied from ‘cold’ or from ‘hot’.

Independent thresholds for trip andtalarmvare available.

The characteristic of the thermal ovetload element is defined by equation (2) and equation (3) for
‘cold’ and ‘hot’. The cold cumve s a'special case of the hot curve where prior load current Ip is
zero, catering to the situation where a cold system is switched on to an immediate overload.

F o e
t=1Ln|——%_ )
| PR30
o
& o
1 —TioL |
whete:

t Ztime to trip for constant overload current I (seconds)
I'=yoverload current (largest phase current) (amps)
IaoL = allowable overload current (amps)
Ip = previous load current (amps)
7 = thermal time constant (seconds)
Ln = natural logarithm

Figure 2.6.1 illustrates the IEC60255-8 curves for a range of time constant settings. The
left-hand chart shows the ‘cold’ condition where an overload has been switched onto a
previously un-loaded system. The right-hand chart shows the ‘hot” condition where an overload
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is switched onto a system that has previously been loaded to 90% of its capacity.
Thermal Curves (Cold Curve - no Thermal Curves (Hot Curve - 90%
prior load) prior load)
1000 1000
100 | \\ 1001\
m —_
° w10 \\\
g . \ 3OO
= c N
AN E \\k
.g \ T GE, 1 ".\ \ \\\\ \\
= N =
2 1 \ N100| | & \\ N !
5 o
5 50 |5 \\ 100
o NG o 01 N_ Y 50
W N 20
0.1 4 N 10 NG NG 10
N s 0.01 | Q N5
h N 2
N
0.01 1 N
1 10 0.001
Overload Current (Multiple of I,,) ! 10
Overload Current (Multiple of I5o,)

Figure2.6.1 /' Thermal Curves

Scheme Logic

Figure 2.6.2 shows the scheme logic 6f the thermal overload protection.

The thermal overload element THM! has independent thresholds for alarm and trip, and outputs
alarm signal THM ALARM andytrip signal THM TRIP. The alarming threshold level is set as a
percentage of the tripping theeshold.

The alarming and tripping €an be disabled by the scheme switches [THMAL] and [THMT]
respectively or binary input signals THMA BLOCK and THM BLOCK.

e ] 416
A & ? § THM ALARM
THMF] - — il .
/ & ? $ THM TRIP
[THMAL] —
+
TON
[THMT]
+
VIONVI
[r593TH MA_BLOCK]

[i594 [THM BLOCK |}—|T|o—

Figure 2.6.2 Thermal Overload Protection Scheme Logic
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Setting

The table below shows the setting elements necessary for the thermal overload protection an
their setting ranges.

Element Range Step Default Remarks G ,
THM 2.0-100A 0.1A 50A Thermal overload setting.

(0.40-2.00 A)(*) (0.01A) (1.00 A) (THM = laoL: allowable overload current)
THMIP 0.0-5.0A 01A 0.0A Previous load current

(0.00-1.00A)*)  (0.01A) (0.00 A)

TTHM 0.5-300.0 min 0.1 min 10.0min  Thermal time cons \%
THMA 50-99 % 1% 80 % Thermal alarm s
(Percentage of g.)

[THMT] Off/ On Off Thermal O en

[THMAL] Off / On Off Ther
(*) Current values shown in the parenthesis are in the case rating. Other current

values are in the case of a 5 A rating.

used by the thermal element,
majority of applications, THMIP
case the previous load current, Ip, is
iding memory of conditions occurring

Note: THMIP sets a minimum level of previous loa
and is typically used when testing the element.
should be set to its default value of zero, i

calculated internally by the thermal modél,
before an overload. K
L 4

N
>
$

Q
o
&

L 4
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2.7 Breaker Failure Protection

When a fault remains uncleared due to a breaker failure, the breaker failure protection (BEP)
clears the fault by backtripping the adjacent breakers.

If the current continues to flow following the output of a trip command, the BFP judges it as‘a
breaker failure. The existence of the current is detected by an overcurrent element providedsfor
each phase. For high-speed operation of the BFP, a high-speed reset overcurrent element is used.

In order to prevent the BFP from starting by accident during maintenance work and testing and
thus tripping the adjacent breakers, the BFP has the function of retripping theforiginal breaker.
To confirm that the breaker has failed, a trip command is issued to the otiginal breaker again
before tripping the adjacent breakers to prevent unnecessary tripping of the,adjacent breakers in
case of erroneous initiation of the BFP. It is possible to choose not to uge ettipping at all, or to
use retripping with a backtrip command plus delayed pick-up timer, ongetripping with a backtrip
command plus overcurrent detection plus delayed pick-up timer.

Tripping by the BFP is three-phase final tripping and autorecloge ig,blocked.

An overcurrent element and on-delay timer are provided fog,ea€h phase and they also operate
correctly on the breaker failure in the event of an evolving fault)

Scheme logic

The BFP is performed on an individual phase basis. Figure2.7.1 shows the scheme logic for one
phase. The BFP is initiated by a trip signal EXT@BFIN from the external line protection or an
internal trip signal TRIP. Starting with an external trip signal can be disabled by the scheme
switch [BFEXT]. These trip signals must be"present exist as long as the fault persists.

TBF2
354 7 —1 |t 0 — 992
+ — CBF-TRIP
A loss & — & —ZH >1
OCBF|B —3—| L I Fa—
?ii‘ & & [ 124
| 1’—_ t 0
& & |—ZH
el [BR2 1 50_500ms
.
"ON" TBF1
] —1_Jt 0 ] 988 :
N 1 & 7 g 38 _RETRIP-A
1 1|t 0 1 289
& =L 7 1 42 RETRIP-B
I L 39 RETRIP-C
& & 2 >1 ¢
A I '—_ 0——_ n o L |
TRIP-AC | L
21 & 2 ] 91
— [t 0 21
TRIP-BO L CBFDET
>1 — & tHﬂ—|0
TRIP-CO g _& -t
- *—
— S L1 50-500
556 [EXT cernAlle —{ Z77H BRI, oo ms
| |ITI
[i557 [EXT_CBFIN-BJ| N + —
1558 [EXT_CBFIN-CJ| N
[BFEXT] _—
+
o
|h588 [CBF BLOCK |

Figure 2.7.1 BFP Scheme Logic
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The backtrip signal to the adjacent breakers CBF-TRIP is output if the overcurrent element
OCBF operates continuously for the setting time of the delayed pick-up timer TBF2 after the
start-up. Tripping of the adjacent breakers can be blocked with the scheme switch [BF2].

There are two kinds of mode of the retrip signal to the original breaker RETRIP: the mode‘in
which RETRIP is controlled by the overcurrent element OCBF, and the direct trip mode ih
which RETRIP is not controlled. The retrip mode together with the trip block can be seleeted
with the scheme switch [BF1].

Figure 2.7.2 shows a sequence diagram of the BFP when a retrip and backtrip are used” If the
breaker trips normally, the OCBEF is reset before timer TBF1 or TBF2 is picked up,and the BFP
is reset.

If the OCBF continues operating, a retrip command is given to the original breaker after the
setting time of TBF1. Unless the breaker fails, the OCBF is reset by theiretrip."The TBF2 is not
picked up and the BFP is reset. This may happen when the BFP ‘i§ystarted by mistake and
unnecessary tripping of the original breaker is unavoidable.

If the original breaker fails, retrip has no effect and the OCBF cOntinues operating and the TBF2
is picked up finally. A trip command CBF-TRIP is issued to the adjacent breakers and the BFP is
completed.

Fault  Start BFP
Trip

H' Open

T]RP — 1) |

Adjacent
breakers Closed

Original
breaker Closed

. !

[}
= 5 8
OCBF —J i <St-—-- Sho--- |
' ! Toc Toc
| L TBF1
TBF1 : :
| [}
b |
RETRIP ; :
| I
! |
: L TBF2
TBF2 : ; =
o
| I
CBF i i
TRIR ; !
! |

Tcb: operating time of the original breaker
Toc: reset time of the overcurrent element OCBF

Figure 2.7.2 Sequence Diagram
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Setting

The setting elements necessary for the breaker failure protection and its setting ranges are a

follows: O

Element Range Step Default Remarks

OCBF 0.5—10.0A 0.1A 4.0A Overcurrent setting O
(0.1—-2.0A 0.1A 0.8A) () .

TBF1 50 — 500ms 1ms 150ms Retrip timer

TBF2 50 — 500ms 1ms 200ms Adjacent break@

[BFEXT] ON/OFF OFF External start

[BF1] T/TOC/OFF OFF Retrip mo

[BF2] ON/OFF OFF Adjacentbreakeptrip

(*)  Current values shown in parentheses are in the case of @ Other current values are in

the case of 5A rating.
The overcurrent element OCBF checks that the b @opened and the current has
disappeared. Therefore, since it is allowed to res to the 16ad current, it can be set from 10 to
200% of the rated current.

The settings of TBF1 and TBF2 are determine ening time of the original breaker (Tcb
in Figure 2.7.2) and the reset time of the ove ent element (Toc in Figure 2.7.2). The timer
setting example when using retrip can be s follows.

Setting of TBF1 = + OCBF reset time + Margin

Setting of TBF2

Il
£
=
-
—
[¢)]
)
<
Q
=
a
=
£,
=]
aQ
=
=
o
+
w
=
[¢]
o
=
¢}
=
Q
=
Q
B.
=
(4]
=
=
[¢]
+

L 4 \
140ms

If retrip is not u@&tﬁng of TBF2 can be the same as that of TBF1.

Q>®

+ 10ms + 40ms + 10ms + 10ms
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2.8 Tripping Output
Figure 2.8.1 shows the tripping logic. Segregated-phase differential protection outputs
per-phase-based tripping signals such as DIF.FS-A TP, DIF.FS-B_TP and DIF.FS-C_TP, etc.
Zero-phase differential protection, thermal overload protection, earth fault backup protection
and out-of-step protection output three-phase tripping signals DIFG.FS_TRIP, THM-T,
BU-TRIP and OSTT.
[TPMODE]
~—.
"1PH" >1 &
[ARC-M] |
+ TRIP-A0
EXT1P" o T M P i TRIP-BO
] J TRIP-CO
iy Tripping output
relay
DIF.FS-A_TP 0 t 999 I A-phase
RD.FS-A_TP =1 — 3y L tip
OC-A_TP 60ms by PLC
OCI-A_TP =1 me TP-A1
TR1-A_TP
TR2-A TP
DIF.FS-B_TP > 1 0 t 2100 [ B-phase
RD.FS-B_TP -  — e trip
OC-B_ TP >1 60ms byPLJ TP-B1
OCI-B_TP
TR1-B_TP
TR2-R TP
oo A2 o oo
. = _ tr.
OC-C_TP 21 60ms by PLC TP-C1 P
OCI-C_TP N
TR1-C_TP 2102 — A-phase
TR2-C TP : - .
trip
TP-A2
>1
>1 2103 — B-phase |(x)
b T
p
[TPMODE] — TP-B2
+ &
3Py > 1 2104 | C-phase
. [ARC-M] L trip )
" " TP-C2
EXT3P
[1663 [3P_TRIP )
DIFG.FS_TRIP TRIP-A
BU-TRIR TRIP-B
THM-T
STUB ON & STUB
M-TRIPA
RETRIP-A (*): Models 204,206, 214 and 216 are
not provided with these contacts.
RETRIP-B
RETRIP-C
Figure 2.8.1 Tripping Logic
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In the following cases, per-phase-based tripping is converted to three-phase tripping.

e When autoreclose is prohibited by a binary input signal (ARC-BLK = 1)

e When the tripping mode selection switch [TPMODE] is set to "3PH"
(This applies to the GRL100 model 100s which does not have autoreclose.)

When the autoreclose mode selection switch [ARC-M] is set to "EXT3P"

When the measure for stub fault is enabled (STUB ON = 1)
(This applies to the one-and-a-half busbar system.)

e PLC command “3P_TRIP” is established.

In the following cases, two-phase tripping is converted to three-phase tripping.

e When the switch [TPMODE] is set to "1PH"

e  When the switch [ARC-M] is set to "EXT1P"
For the following trips, the logic level of M-TRIPA becomesal, afid per-phase-based tripping is
converted to three-phase tripping. M-TRIPA is a logic Signal|in the autoreclose circuit (see
Figure 2.10.2.1).

e Tripping within the reclaim time

e Tripping when reclosing and the mode seleetion switch [ARC-M] is set to "Disable" or

"TPAR"

Signals RETRIP-A, RETRIP-B and RETRIP-Clare the retripping signals of the breaker failure
protection.

Tripping signals drive the highsspeed tripping output relays. Two sets of output relays are
provided for each phase and each relay has one normally open contact.

The tripping output relays resef60ms(@*) after the tripping signal disappears by clearing the fault.
The tripping circuit must besopenedwith the auxiliary contact of the breaker prior to reset of the
tripping relay to prevent the tripping relay from directly interrupting the tripping current of the
breaker.

(*) Reset timewsradjustable by PLC function. Default setting is 60ms.

A tripping outpuftelayi§user configurable for the adjacent breakers tripping signal CBF-TRIP
in the breaker failure protection. For the default setting, see Appendix D. The relay is assigned to
the signal number 92 with signal name CBF-TRIP.

The signals TRIP-A, TRIP-B and TRIP-C are used to start the autoreclose.
The sigfial TRIP-A0, TRIP-BO and TRIP-CO are used to start the breaker failure protection.

Setting

The setting element necessary for the tripping output circuit and its setting range is as follows:
Element Range Step Default
[TPMODE] 1PH/3PH/MPH 3PH : Model 100s

1PH : Other models

The switch [TPMODE] is used to enable the use of external autoreclose equipment with the
GRL100. So it is valid in model 100s which is not provided with autoreclose.
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When the external autoreclose is set to the single-phase or single- or three-phase mode, set the
switch to "1PH". The GRL100 outputs a single-phase tripping command for a single-phase fault
and three-phase trip command for a multi-phase fault.

When the external autoreclose is set in the three-phase mode, set the switch to "3PH"
GRL100 outputs a three-phase tripping command for a single- and multi-phase fault.

When the external autoreclose is set in the multi-phase mode, set the switch "MPH". The
GRL100 outputs a tripping command on a per faulted phase basis.

) 4
When the external autoreclose is not applied, set the scheme switch [TPMODE] to "3PH" to

enable three-phase final tripping. \
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2.9 Fault Detector

GRL100 model 400s and 500s are provided with a fault detector (FD) which functions as a che¢k
relay and enhances security, or prevents false tripping due to a single failure in the protection
system.

The FD is an independent module and incorporates the following six fault detection elements.
The FD output signal is an ORing of the elements output signals shown in Figure 2.9.1.

e Current change detection element (OCDF)

e Multi-level overcurrent element (OCMF)

o Earth fault overcurrent element (EFF)

o Undervoltage element for earth fault detection (UVGF)

e Undervoltage element for phase fault detection (UVSF)

e Undervoltage change detection element (UVDF)

OCDF

FD1

- ]

FD2  |oom
(

- ]

J2:3-4

i

Rigure)2.9.1 Fault Detector Logic

The FD output signal drives,twosets of high-speed checking output relays. The checking output
relay resets 60ms(*) after'the fault detection elements are reset by clearing the fault.

(*) Reset time'igtadjustable by PLC function. Default setting is 60ms.

The OCDF operates in response to load current if it is a steeply fluctuating one. When the relay
is used for a line with such a load current, the OCDF can be disabled by short-circuiting
dedicated pdired pins on the module with a receptacle.

All the FD, clemeénts have fixed operating threshold levels. But if the earth fault current due to
unbalanee 1m'the network is significant, the EFF can be desensitized in the same way as described
aboyef

Note: To give high independency to the module, the human machine interface on the front panel or
PC has no access to the FD module except for the user configurable binary output relays
mounted on it.

When it is desirable to disable the OCMF, disable the OCDF or desensitize the EFF, take the
following steps:

o Pull out the FD module. For a description of how the module is removed, refer to Section
6.7.3.

e Four pairs of pins J1 and J2 are arranged lengthwise on the front at the top of the module
as shown in Figure 2.9.2.
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Figure 2.9.2 FD Module

e Short-circuit the pins 1-2 (located topmost) fofithe J1(to disable the OCMF.
Short-circuit the pins 3-4 (located second fiom the top) for the J1 to disable the OCDF.

e Short-circuit the pins 3-4 for the J2 to émergize the output auxiliary relay FD2 only by
the OCMEF.

o Short-circuit the pins 5-6 (located seeend fiom the bottom) and open-circuit the pins 7-8
(located bottom) to change the EFFopérating threshold level to 15% of the rated current.

Short-circuit pins 7-8 and gpen-circuit®pins 5-6 to change the EFF operating threshold
level to 20% of rated current:

In other cases, the nominal operating threshold level (10% of the rated current) is kept.
Short-circuit both of the{pinsys.-'6 and 7 - 8§ to disable the EFF.

e The pins 1-2 for the #2%s used to set the rated frequency. It is fixed before shipping.
Caution: Dongt change the pins 1-2 for the J2.

Element Setting Pairs of pins for J1 Pairs of pins for J2
1-2 3-4 5-6 7-8 1-2 3-4
OGME Enabled Open
Disabled Short
QCDF Enabled Open
Disabled Short
EFF Disabled Short Short
10% of rated current Open Open
15% of rated current Short Open
20% of rated current Open Short
FD 50Hz rating Open
60Hz rating Short
FD2 Normal Open
Only OCMF Short

All the FD elements retain the nominal operating threshold when none of the paired pins are
short-circuited.
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Figure 2.9.3 shows the tripping output circuit when the FD is in service. The checking output
contact is connected with A- to C-phase tripping output contacts in series. They are connected

outside the relay as shown by the broken line.
Checking output relay

FD o ! D1 ; C)
60ms Tripping output relay
(|)_|t TP-A1 Ir A-phase trip L 4
Tripping 60ms by PLC
logic ?_"f TP.R1
60ms by PLC
(|)_’|c TP-C1

60ms by PLC Q
Figure 2.9.3 Tripping 0%

Setting

All the fault detection elements have fixed sett a lows:
Element Setting Remarks
OCMF L1:0.1In, L2:0.16In, L3:0.261n, In, In: Rated current

L5:0.661In, L6:1.05I .68l

OCDF 0.1In
EFF 0.1In, 0.15 In, 0.
UVGF 46V 0.8 x 100VA/3
UVSF 80V 0.8 x 100V

UVDF 0.%Vr ‘ ’ Vr: Pre-fault voltage

Q>®




TOSHIBA 6F2S0835

2.10 Autoreclose
2.10.1 Application

Most faults that occur on high-voltage or extra-high-voltage overhead lines are transient faults
caused by lightning. If a transient fault occurs, the circuit breaker is tripped to isolate the fault
and then reclosed following a time delay to ensure that the hot gases caused by the fault arc have
de-ionized. This makes it possible to recover power transmission.

The time between clearing the fault and reclosing the circuit breaker, that is, the dead time,
should be made as short as possible to keep the power system stable. Fromfthesviewpoint of
de-ionization of the fault arc, the fault arc is de-ionized more thoroughly¥as the period of this
dead time is extended. The de-ionization commences when the circuit breakersifor all terminals
of the line are tripped. Therefore, the dead time can be set at its minimum legveluf all terminals of
the line are tripped at the same time.

Autoreclose of the GRL100 is started by the current differential protection that ensures
high-speed protection of all terminals.

The GRLI100 provides two autoreclose systems, singlesshotyautoreclose and multi-shot
autoreclose.

Single-shot autoreclose

Four types of single-shot autoreclose mode areyprovided: single-phase autoreclose, three-phase
autoreclose, single- and three-phase autorecloses and multi-phase autoreclose. An optimal mode
is selected by the autoreclose mode selectionyswitch [ARC-M]. In any case, autoreclose is
performed only once. If the fault state still gbfitinues after reclosing, three-phase final tripping is
activated.

Single-phase autoreclose:

In this mode, only the faulty phaselis tripped, and then reclosed if a single-phase earth fault
occurs. In the case of a multisphase, fault, three phases are tripped, but reclosing is not made.
Since power can be transmittgd through healthy phases even during the dead time, this mode
is convenient for maintaininggpower system stability. On the other hand, the capacitive
coupling effect between the healthy phase and faulty phase may cause a longer
de-ionization time,when€dmpared to a three-phase autoreclose. As a result, a longer dead
time is required.,

It is essential %o, correctly determine the faulty phase. The GRL100 provides
phase-segrégatedicurrent differential protection to correctly determine the faulty phase(s).

For single®phase autoreclose, each phase of the circuit breaker must be segregated.
Thisyeclosing mode is simply expressed as "SPAR" in the following descriptions.
Thiee-phase autoreclose:

Inythi$ autoreclose mode, three phases are tripped, and then reclosed regardless of the fault
mode, whether single-phase fault or multi-phase fault. A shorter dead time can be set in this
mode when compared to the single-phase autoreclose. For the three-phase autoreclose,
synchronism check and voltage check between the busbar and the line are required.

This reclosing mode is simply expressed as "TPAR" in the following descriptions.
Single- and three-phase autoreclose:

In this autoreclose mode, single-phase tripping and reclosing are performed if a
single-phase fault occurs, while three-phase tripping and reclosing are performed if a
multi-phase fault occurs.

— 61 —
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This reclosing mode is simply expressed as "SPAR & TPAR" in the following descriptions.

Multi-phase autoreclose:

This autoreclose mode can be applied to double-circuit lines. In this mode, only the faulted
phases are tripped and reclosed when the terminals of double-circuit lin€s arg
interconnected during the dead time through at least two or three different phases.

This mode realizes high-speed reclosing for multi-phase faults without synchronism and
voltage check and minimizes the possibility of outages in the case of double faults on
double-circuit lines.

If the interlinking condition is not satisfied, all the phases are tripped*and reelosing is not
started.

This reclosing mode is simply expressed as "MPAR2" for two-phasg interconnection and
"MPARS3" for three-phase interconnection in the following descriptiens.

For the detailed performance of the multi-phase autoreclosgmsee Appendix M.
In B-mode and GPS-mode, the multi-phase autoreclose“eéan be applied if the RYIDSV

function is not applied.

Single-shot autoreclose can be applied to one-breaker reclasing and two-breaker reclosing in the
one-and-a-half breaker busbar system.

Multi-shot autoreclose

In the multi-shot autoreclose, any of two- tofour<shot reclosing can be selected. In any case, the
first shot is selected from four types of autoreclese mode as described in the above single-shot
autoreclose. All successive shots (upftothree times), which are applied if the first shot fails, are
three-phase tripping and reclosingg

Multi-shot autoreclose cannot be appliedyto two-breaker reclosing in the one-and-a-half breaker
busbar system.

The autoreclose can alsogbe activated from an external line protection. At this time, all
autoreclose modes deseribed abave are effective.

If a fault occurs undgl’ theafollowing conditions, three-phase final tripping is performed and
autoreclose is blocked:

e Reclosing bloek signal is received from an external unit locally or remotely.

e Throughout'the reclaim time.

For eyolving faults that occur during the dead time between single-phase tripping and reclosing,
"SPAR & TPAR" functions are as follows.

For&volving faults that occur within the period of time set from the first fault, the reclosing
mode enters the three-phase autoreclose mode. At this time, the total dead time becomes the dead
time for three-phase autoreclose added to the dead time for single-phase autoreclose which has
expired up to the point at which the evolving fault occurs.

For evolving faults that occurred after the set time, three-phase final tripping is performed, and
reclosing is not performed.

If an evolving fault occurs when "SPAR" is selected, three-phase final tripping is performed, and
reclosing is not performed.

If an evolving fault occurs when "MPAR2" or "MPAR3" is selected, the dead time is recounted
provided the network conditions defined for linked circuits are satisfied.
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2.10.2 Scheme Logic

2.10.2.1 One-breaker Autoreclose

Figure 2.10.2.1 shows the simplified scheme logic for the single-shot autoreclose. Autoreclose
for a further fault incident is available when the circuit breaker is closed and ready for
autoreclose (CB-RDY=1), the reclosing mode selection switch [ARC-M] is set to "SPARZ,
"TPAR", "SPAR & TPAR", "MPAR2" or "MPAR3" and the on-delay timer TRDY1 is picked
up. TRDY 1 is used to determine the reclaim time.

If the autoreclose is ready, the internal tripping signal TRIP-A, B, C or external'tripping signal
EXT TRIP-A, B, C for each phase of the breaker activates the autorecloSe. Wiiether or not the
external trip signals are used to activate the reclosing is selected by the, sCheme switch
[ARC-EXT].

Once this autoreclose is activated, it is kept by the flip-flop circuit until on€ reclosing cycle is
completed.

Autoreclose is not activated in the following conditions and“all the phases are tripped
(M-TRIPA=1).

e When tripping is performed by the high-impedance(earth fault protection (DIFGT=1) and
the autoreclose selection switch [ARC-DIFG] 18 set to*OFF".

e When tripping is performed by the backup pretection (BU-TRIP=1) and the autoreclose
selection switch [ARC-BU] is set to "OREX.

e When tripping is performed by the out-of-stép protection (OSTT=1), breaker failure
protection (RETRIP=1) or stub faultproteetion (STUB=1).

e When an autoreclose prohibiting binary input signal is applied at either the local or
remote terminal (ARC BLQCK=1).

If autoreclosing is not ready, a thiree-phase tripping command M-TRIPA is output for all tripping
modes. At this time, autoreclose is not activated.

Autoreclose for single-phase fault

If the switch [ARC-MY is set to 'SPAR", "SPAR & TPAR" or "MPAR?2", single-phase tripping
is performed. If it is setrtoWMPAR3", single-phase tripping is performed only when the adjacent
parallel line is healthy:

The dead time counter ' BESPR or TMPR for single-phase reclosing is started by any of the tripping
signals TRIP-Afto C.JAfter the dead time has elapsed, reclosing command ARC is output. The
voltage checksgendifion can be configured by the PLC function, if the voltage check and others
are required for the reclosing condition.

If [ARC-Mi,is set to "TPAR", three-phase tripping is performed and the dead time counter
TAPR ¥for three-phase reclosing is started. After the dead time has elapsed, reclosing command
ARGCis oufput based on the operating conditions of the voltage and synchronism check elements
output signal SYN-OP. (The SYN-OP is assigned by the PLC as a default setting.)

If [ARC-M] is set to "Disable", three-phase tripping is performed and autoreclose is not started.
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.
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(For Leader CB)
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Figure 2.10.2.1 Autoreclose Scheme

Autoreclose for multi-phase fault

If [ARC-M] is set to "MPAR2" or "MPAR3", only the faulted phases are tripped and the dead
time counter TMPR is started by any of the tripping signals TRIP-A to C. After the dead time has
elapsed, reclosing command ARC is output, based on the status of the linked circuits check
output signal LINK. The voltage check condition can be configured by the PLC function, if the
voltage check and others are required for the reclosing condition.

In other reclosing modes, three-phase tripping is performed and all of TRIP-A to C are activated.
If[ARC-M]is set to "TPAR" or "SPAR & TPAR", the dead time counter TTPR1 for three-phase
reclosing is started. After the dead time has elapsed, reclosing command ARC is output based on
the status of the voltage and synchronism check elements output signal SYN-OP. (The SYN-OP
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is assigned by the PLC as a default setting.)
If [ARC-M] is set to "SPAR" or "Disable", autoreclose is not activated.

In "SPAR & TPAR" or "TPAR?", if the operating conditions of the voltage and synchronism
check elements assigned by the PLC as default are not satisfied during three-phase reclosing, the
TRR is then picked up and reclosing is reset. In "MPAR2" or "MPAR3", if the operating
condition of interlinking is not satisfied, autoreclosing is not activated and three-phase final
tripping is performed in case of setting [MA-NOLK] to “FT”. In case of setting [MA-NOLK] to
"S" or "S+T", it is shifted to other reclose modes and three-phase final tripping is not performed.

Autoreclose for an evolving fault

Figure 2.10.2.2 shows the sequence diagram of autoreclose for an evolvingifaultiwhen "SPAR &
TPAR" is selected. If single-phase tripping (1¢trip) is performed, the evglving fault detection
timer TEVLV is started at the same as the TSPR is started. If he, evelving faults occur,
single-phase reclosing is performed when the TSPR is picked up.

First fault Evolving fault

Fault B B

Trip _‘ 1¢ trip —‘ 3¢ trip 14 reclosing _I 30 reclosing
TSPR e
TSPR
eV ey
TEVLV
TTPR1

TTPR1

Figure 2.10.2.2 Autoreclose for Evolving Fault

As shown i the figure, if an evolving fault occurs before the TEVLYV is picked up, three-phase
tripping @ otripyds performed. If this occurs, the TSPR and TEVLYV are reset, and the TTPR1 is
now stagted:

Aftenfthe FTPR1 is picked up, three-phase reclosing is performed based on the status of the
voltageand synchronism check elements output signal SYN-OP. If an evolving fault occurs after
the TEVLYV has picked up, autoreclose is reset and reclosing is not performed.

In"MPAR2" or "MPAR3", an evolving fault only resets and restarts the dead time counter TSPR
provided the network conditions defined for linked circuits are satisfied, though not shown in
Figure 2.10.2.1.
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Voltage and synchronism check

There are four voltage modes as shown below when all three phases of the circuit breaker afe
open. The voltage and synchronism check is applicable to voltage modes 1 to 3 and controls the
energizing process of the lines and busbars in the three-phase autoreclose mode.

Voltage Mode 1 2 3 4
Busbar voltage (Vp) live live dead dead
Line voltage (V| ) live dead live dead

The synchronism check is performed for voltage mode 1 while the voltdgeieheck is performed
for voltage modes 2 and 3.

[VCHK]
N
O
"o
"
"
"y
— TLBD1
o 3% 1, ] LBDL Eli
L 001 -Ts 51 319 syn-op
58 — TDBL1
uve |3 ] DBLL & |
&

0.01 -Hs

60 T
OVL1 1350 | | pi 108
j 3PLL

261 0.01-1s  “Fhrée phase live line)
UVLA1
TSYN1
SYN1 |- §%° A
0.01-10s

Figure 2.10.2.3 Energizing Control Scheme

Figure 2.10.2.3 shows, the energizing control scheme. The voltage and synchronism check
output signal SYIN-OR is generated when the following conditions have been established:

e Synchrostisnr check element SYN1 operates and on-delay timer TSYNI1 is picked up.

e Busbag, ovesvoltage detector OVB and line undervoltage detector UVL1 operate, and
on-delaytimer TLBDI is picked up. (This detects the live bus and dead line condition.)

e Busbagfundervoltage detector UVB and line overvoltage detector OVL1 operate, and
on-delay timer TDBLI is picked up. (This detects the dead bus and live line condition.)

Using the scheme switch [VCHK], the energizing direction can be selected.

Setting of [VCHK] Energizing control

LB Reclosed under the "live bus and dead line" condition or with synchronism check.
DB Reclosed under the "dead bus and live line" condition or with synchronism check.
SYN Reclosed with synchronism check only.

OFF Reclosed without voltage and synchronism check.
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When [VCHK] is set to "LB", the line is energized in the direction from the busbar to line under
the "live bus and dead line" condition. When [VCHK] is set to "DB", the lines are energized in
the direction from the line to busbar under the "dead bus and live line" condition.

When the synchronism check output exists, autoreclose is executed regardless of the position‘of
the scheme switch.

When [VCHK] is set to "SYN", three-phase autoreclose is performed only with the synchronism
check.

When [VCHK] is set to "OFF", three-phase autoreclose is performed withoutthe voltage and
synchronism check.

The voltage and synchronism check requires a single-phase reference voltage ftom the busbar or
line. If three-phase voltages used by the current differential protection are sypplied from the line
voltage transformer, the reference voltage will need to be supplied, from the busbar voltage
transformer. On the contrary, if three-phase voltages used by the currentyditferential protection
are supplied from the busbar voltage transformer, the reference voltage will need to be supplied
from the line voltage transformer.

Additionally, it is not necessary to fix the phase of the refepenee valtage.

To match the busbar voltage and line voltage for théyvoltage /and synchronism check option
described above, the GRL100 has the following three switehes as shown in Figure 2.10.2.4:

[VTPSEL]: This switch is used to matech theyyoltage phases. If the A-phase voltage or
A-phase to B-phase voltage 1§used as a reference voltage, "A" is selected.

[VT-RATE]: This switch is used toimateh the magnitude and phase angle. "PH/G" is
selected when the feférémnce voltage is a single-phase voltage while
"PH/PH" is sel¢cted when'it is a phase-to-phase voltage.

[3PH-VT]: "Bus" is selectedéwhen the three-phase voltages are busbar voltages while
"Line" is selectedwhen they are line voltages.

Busbarorline Vg
voltages

Voltage check
&
Synchronism check

Line or busbar
reference voltage

[VTPSEL]

npn
ngh

"o

[VT - RATE]
"PH/PH"
+ "PHIG"

[3PH - VT]

"Bus"

"Ling"

Figure 2.10.2.4 Matching of Busbar Voltage and Line Voltage

The signal 3PLL shown in Figure 2.10.2.3 is output when all three phase voltages are live, and it
is available by the [3PH-VT] = LINE setting.
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Autoreclosing requirement

Using PLC function, various reclose requirements can be designed. In Figure 2.10.2.1, a reclose
requirement for "SPAR", "TPAR", "SPAR&TPAR" or "MPAR" can be respectively assigned(to
the following signals by PLC:

"SPAR": [SPR.L-REQ]
"TPAR": [TPR.L-REQ]
"SPAR&TPAR":  [SPR.L-REQ], [TPR.L-REQ]
"MPAR": [MPR.L-REQ]

The default setting is as follows:

Reclose requirement  Default setting Remarks

"SPAR" [SPR.L-REQ] = CONSTANT _1 No condition

"TPAR" [TPR.L-REQ] = SYP-ON Voltage and synchronism check
"MPAR" [MPR.L-REQ] = CONSTANT _1 Ne, condition

The setting example is shown in Appendix S.

Interconnection check for multi-phase autoreclose

MPAR is performed when the terminals of doublesciteuit lines remain interconnected during the
dead time through two or three different phasess Tnterconnection is checked as follows.

Figure 2.10.2.5 shows the interconnection checkseheme in a two-terminal line application. Each
terminal originates a local interconnection/€heckysignals CBDS-A, -B and -C when disconnector
DS and the circuit breaker for each pliase, CB1A; CB1B and CB1C are closed. These signals are
transmitted to the remote terminalgtas well as used locally.

Interconnection signal LINK-A;%B "og, -C is established when both the local and remote
interconnection check signals aresestablished for their respective phases.

Interconnection through two or'thireg different phases is checked employing signals LINK-A, -B
or —C of the line and the pafalleldine. When [ARC-M] is set to "MPAR?2", interconnection signal
LINK is output if any twosef LINK-A, -B and -C are established. When [ARC-M] is set to
"MPAR3", LINK is odtputif all of LINK-A, -B and -C are established.

The interconnectionigignals LINK-A, -B or -C for parallel line are assigned to the binary output
relays as showngfi’Appendix D.

In the three-terminaldline application, the interconnection check is performed with two remote
terminals independently.

Wheft theWinterconnection check signal CBDS-A, -B, or -C is established at both the local
tesminal’and rémote terminal 1, interconnection signal LINK-AT1, -B1, -C1 is established. When
it 1stestablished at both the local and remote terminal 2, interconnection signal LINK-A2, -B2 or
-C2 is“established. Those signals are assigned to the binary output relays and output to the
parallel line.

Note: In the three-terminal line application, remote terminal 1 and 2 are designated automatically
through the communication circuit setup. The remote terminal 1 is a terminal to which the
local communication port 1 is linked and remote terminal 2 is the terminal to which local
communication port 2 is linked.

When the interconnection with either of the two remote terminals is confirmed employing the
interconnection signals from the line and the parallel line, multi-phase autoreclose can be
performed.
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In case the interconnection condition LINK is not satisfied, the following operations can be
selected by the scheme switch [MA-NOLK] setting.

Setting of [MA-NOLK] Operation O
FT Final Trip c)
T Three-phase autoreclose

S+T Single- and Three-phase autoreclose

L 4

If “FT” is selected and the LINK is not satisfied, the final trip FT is perform ” selected,
the three-phase autoreclose is performed. If “S+T” selected, the single& ree-phase

autoreclose is performed depending on the faulted phase(s). @

External CB close signal ]—
ARC—] =1
D
To Remote Terminal
CB1A — & 21 48 I.LINK-A
4

— 44

CB1B 1 & >1 I.LINK-B

—

cBi1C — & 1 §445 I.LINK-C

CB2A & & S

HHEEER

cB2B — & & 1

CB2C &

)

[ARC-CCB]

"MPAR"

Added in two-breaker autoreclo

From Remote Terminal To Parallel Line

146
I.LINK-A & $ LINK-A
147
I.LINK-B N i LINK-B
1.LINK- & 3148 LINK-C

ine

—1 >1 & >1 ]
- J — & o1 18152 Link
— &
>1 &
= & 2
[ARC-M]
.

o
oy

Figure 2.10.2.5 Interconnection Check Scheme
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Permanent fault

When reclose-onto-a-fault is activated when a permanent fault exists, three-phase final
tripping is performed. However, this operation is performed only in the single-shot
autoreclose mode. In the multi-shot autoreclose mode, reclosing is retried as shown below,
for multi-shot autoreclosing.

Multi-shot autoreclose

In a multi-shot autoreclose, low-speed autoreclose is executed up to three timés after
high-speed autoreclose fails. The first shot is high-speed autoreclose thatfunctions in the
same manner as described for single-shot autoreclose. Figure 2.10.2.6;shows the simplified
scheme logic for the low-speed autoreclose of the second to fourth shot.

[ARC-SM] - STEP COUNTER
- 1 }3 CLR — SP1
* o 57 R FT F/F L sp2
MSARC —L—1 —— s |_ CLOCK | oo
ARCt & ) T _ ol
MSARC FIF =221 g
FT » 5-300s
sp2 =x o7
5-300s - 18
P B TS3
SP1 o It 0l
MSARC2 FIF =2 &
T 5-300s J
} 29 1S3RY MSARC2
5-300s
E 1S4
SP2 o L1501
MSARC FIF LA &
FT 5- 300s <
7 >Ry MSARC3
5-300s
SYN-OP
[ARC-SM] W
"s2" ] g [ FT1 >1
spi [ FT2 FT
L | 0.5s
—_— i
BN L.
P2 —H |
SP3 —| [P

Rigure 2.10.2.6 Scheme Logic for Multi-Shot Autoreclose

Thie multi-shot mode, two shots to four shots, is set with the scheme switch [ARC-SM].

In lowsspeed autoreclose, the dead time counter TS2 for the second shot is activated if
high-speed autoreclose is performed (ARC = 1), but tripping occurs again (TP = 1). Second shot
autoreclose is performed only when the voltage and synchronism check element operates
(SYN-OP = 1) after the period of time set on TS2 has elapsed. At this time, outputs of the step
counter are: SP1 =1, SP2 =0, and SP3 = 0.

Autoreclose is completed at this step if the two-shot mode is selected for the multi-shot mode.
Therefore, the tripping following the "reclose-onto-a-fault" becomes the final tripping (FT = 1).

If the voltage and synchronism check element does not operate within the period of time set on
the timer TS2R which is started at the same time as TS2 is started, the multi-shot autoreclose is
cancelled (FT =1).
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When the three-shot mode is selected for the multi-shot mode, autoreclose is retried again after
the above tripping occurs. At this time, the TS3 and TS3R are started. The third shot autoreclose
is performed only when the voltage and synchronism check element operates after the period of
time set on the TS3 has elapsed. At this time, outputs of the step counter are: SP1 =0, SP2 =11,
and SP3 =0.

The three-shot mode of autoreclose is then completed. Therefore, the tripping followinguthc
““reclose-onto-a-fault”” becomes the final tripping (FT = 1).

9999

If the voltage and synchronism check element does not function within the period of tim€ set on
the TS3R, the multi-shot autoreclose is cancelled.

When the four-shot autoreclose is selected, low-speed autoreclose is retfied em€e again for
tripping that occurs after the "reclose-onto-a-fault". This functions in th€%sameémanner as the
three-shot autoreclose.

Use of external automatic reclosing equipment

To use external automatic reclosing equipment instead of the built-imautoreclose function of the
GRL100, the autoreclose mode switch [ARC-M] is set to "EXTHP", "EXT3P" or "EXTMP".

When "EXT1P" is selected, the GRL100 performs single-phase teipping for a single-phase fault
and three-phase tripping for a multi-phase fault. When"EXT3R¥1s selected, three-phase tripping
is performed for all faults. When "EXTMP" is selected, faultbphase tripping is performed for all
faults.

One binary signal for each individual phase is ofitput as‘an autoreclose start signal.

2.10.2.2 Two-breaker autoreclose

As shown in Figure 2.10.2.7, in thé one-and-a-half breaker busbar arrangement, two circuit
breakers, the busbar breaker and the center breaker, must be reclosed. The GRL100 series 300s
and 500s are provided with the tWo-breaker autoreclose scheme.

Busbar Protected line

breaker

% VB
Center
breaker
Vi1
Vi2

Adjacent line

Figure 2.10.2.7 One-and-a-Half Breaker Busbar Arrangement

Multi-shot autoreclose is not applicable to two-breaker autoreclose; the scheme switch
[ARC-SM] is set to "OFF" for a default setting.
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Autoreclose is not activated when an autoreclose prohibiting binary input signal is applied at the
local or remote terminal.

e ARC BLOCK signal common for leader and follower CB
e ARC_BLOCKI1 signal for leader CB
¢ ARC BLOCK?2 signal for follower CB

The autoreclose scheme is different depending on the reclosing mode.

Single-phase autoreclose and single- and three-phase autoreclose

The breaker(s) to be reclosed and the reclosing order can be set by the scheme'switch [ARC-CB]
as follows:

Setting of [ARC-CB]  Autoreclose mode

ONE (Set when applied to a one-breaker system)
01 Only the busbar breaker is reclosed and the center breaker is subjected to final tripping.
02 Only the center breaker is reclosed and the busbar breaker is subjected to final tripping.
L1 Single-phase autoreclose: Both breakersyare reclosed simultaneously. (*1)

Three-phase autoreclose: The husbar breakeris reclosed first. If successful, then the
center breaker is reclosed.

L2 Single-phase autoreclose: Both breakers are reclosed simultaneously. (1)

Three-phase autoreclose: The eenter breaker is reclosed first. If successful, then the
busbar breaker is reclosed.

Note : "ONE" is set only when thegrelay, is applied to a one-breaker system. Trip and reclose
commands are output only,for £B1(bus CB).

(*1): Sequential autoreclosetean bgapplied by changing of the dead timer setting or the PLC
setting.

(*2): When [ARC-M] — MPAR is selected, the autoreclose mode depends on the [ARC-CCB]
setting and the [ ARE-CBJgs not applied.

The autoreclose scheme,logic for the two circuit breakers is independent of each other and are
almost the same. The @utoteclose scheme logic of the circuit breaker to be reclosed first (lead
breaker) is the sathesasthat shown in Figure 2.10.2.1. The scheme logic of the circuit breaker to
be reclosed later (follewer breaker) is shown in Figure 2.10.2.8.

The start of theidead time counter can be configured by the PLC. In the default setting, the
single-phasg/@titercclose is started instantaneously after tripping, and the three-phase autoreclose
is started after'the/ ARC-SET condition is satisfied.

Thef*ARC-SET” is a scheme signal whose logical level becomes 1 when a leader breaker’s
adtoreélosecommand is output.

In defaulf setting, therefore, the dead time of the follower breaker is as follows:

e Three-phase autoreclose: equal to the sum of the dead time setting of the two breakers.
(TTPR1 + TTPR2)

¢ Single-phase autoreclose: TSPR2

However, the dead time can be set that of the leader breaker by the PLC setting “RF.ST-REQ”.
The shortening of the dead time can be also applied when the leader breaker is final-tripped
because it is no ready.
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Autoreclose start requirement

Using PLC function, various autoreclose start requirements can be designed. In Figure 2.10.2.8,
a reclose start requirement for "SPAR", "TPAR", "SPAR&TPAR" or "MPAR" can fbe
respectively assigned to the following signals by PLC:

"SPAR": [SPR.F-ST.REQ]
"TPAR": [TPR.F-ST.REQ]
"SPAR&TPAR":  [SPR.F-ST.REQ], [TPR.F-ST.REQ]
"MPAR": [MPR.F-ST.REQ]

The default setting for the follower CB autoreclose start requirement is as follews:

Reclose start  Default setting Remarks

requirement

"SPAR" [SPR.F-ST.REQ] = CONSTANT _1 No condition

"TPAR" [TPR.F-ST.REQ] = ARC-SET or CCB-SET =~ ARCSET begemes “1” when the leader CB is
reclosed

CCB-SET becomes “1” when [ARC-M]=M2 or
M3‘and [ARC-CCB]=TPAR setting.

"MPAR" [MPR.F-ST.REQ] = CONSTANT_1 No condition

Autoreclose requirement

The autoreclose requirement can be desigded by assigning a reclose requirement to the signals
[SPR.F- REQ], [TPR.F-REQ] and [MPR.F- REQ] same as above.

The default setting for the followet:CBautoreclose requirement is as follows:

Reclose requirement  Defaulf,setting Remarks
"SPAR" [SPRIF:REQ] = CONSTANT_1 No condition
"TPAR" [TPRF-REQ] = SYP-ON Voltage and synchronism check
"MPAR" [MPR.F-REQ] = CONSTANT _1 No condition
Others

If the autoreclose™startwr€quirement is designed such as starting the follower CB in no-ready
condition of thelleader CB, it is assigned to the signal [R.F-ST.REQ].

By assigning the @utoreclose start requirement to the signal [R.F-ST.REQ], both the leader CB
and the¥ollowen CB are set the same dead time. The reclose requirement is assigned to the
signals [SPReF2-ST.REQ], [TPR.F2-ST.REQ] and [MPR.F2-ST.REQ].

Theydetaulg'setting for the follower CB is as follows:

Requirement Default setting

Reclose requirement [R.F-ST.REQ] = CONSTANT_O (No used)

Reclose start requirement

"SPAR" [SPR.F2-ST.REQ] = CONSTANT_0  (No used)
"TPAR" [TPR.F2-ST.REQ] = CONSTANT_O0  (No used)
"MPAR" [MPR.F2-ST.REQ] = CONSTANT_0  (No used)
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[ARC-M] ARC2 READY TSPR2 TW2

+—
"SPAR", "TPAR", "SPAR & TPAR", a

"MPAR2", "MPAR3"

52A ———
52B - &

52C —,_

||1572|CBZ_READY }]I_

1

TP
( From Figure 2.10.2.1.)

Single-phase trip

b —
"SPAR", "SPAR & TPAR"

"Default CONST
TSPR1

[No-Link & Single-phase trip
[ARC-M]

+—
"MPAR2", "MPAR3"

1830 [ SPR.F-ST.REQ
"Default =CONSTANT 1"

"Default =CONSTANT 0"
TTPR2

Multi-phase trip

+—_—
"MPAR2", "MPAR3"

"Default =CONSTANT 1"

(No-Link & Multi-phase trip
[ARC-M]

b
"MPAR?2", "MPAR3"

TIPR1

1831| TPR.F-ST.REQ

"Default ="ARC-SET" or CCB-SET"

FT
(For Follower CB) =1
()ARC

)(For Follower CB)

TMPR2
G
LINK E ﬂ
[ARC-M]
"MPARZ", "MPAR3"
' "Defatll =CONSTANT 1"
[ARC-CCB] TMPR1
"TPAR"
[ARC-M] L]
* MPARZZMPARS"

0.01-10s

1832 MPR.F-ST.REQ

"Défault 300NSTANT 1" ||1 839 MPR.F2-ST.REQ|
1836[R.F-ST.REQ "Default =CONSTANT 0"
"Default =CONSTANT 0" —

DIFG.FS—TRIP——— &
[ARC-DIFG]
PRGOSl [& >1
..OFF..

1579 JARC_BLOCK2

BU-TRIP ]

IARG-BUI ﬂ
T OFFE"
[LINK condition for MPAR is not satisfi 4.]

[Trip when ARC2 READY not operated. |—

[Multi phase trip in SPAR. ]—
TEVLV

Single-phase trip t 2 0 I

Multi-phase trip 0.01-10s

[ARC-M]
L TRR
"SPAR & TPAR" [t o]
[PH]
0.01-100s

(For Follower CB)
[ARC-SUC]
"ON"

Figure 2.10.2.8 Autoreclose Scheme for Follower Breaker
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s(For Follower CB)

ARC(™

M-TRIPA
(For Follower CB)

—-— FT
(For Follower CB)
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Figure 2.10.2.9 shows the energizing control scheme of the two circuit breakers in the
three-phase autoreclose. OVB and UVB are the overvoltage and undervoltage detectors of
busbar voltage Vg in Figure 2.10.2.7. OVLI and UVL1 are likewise the overvoltage and

undervoltage detectors of line voltage V| j.

OVL2 and UVL2 are likewise the overvoltage and undervoltage detectors of line voltage,V 2.
V12 in the center breaker is equivalent to the busbar voltage Vg in the busbar breaker.

SYNI1 and SYN2 are the synchronism check elements to check synchronization betweenthe two
sides of the busbar and center breakers, respectively. SYN-OP is a voltage afid_synchronism
check output.

[VCHK]

ovs | 3% [ ] |TLBl| —
& |—¢—| & A 1
L1 oo1-1s A &
— TDBL1 — L o
uve |28 . _ 118159
& AR, & — ] SYN
— 0.01-1s >1 & -OP
o TSYN1 2
SYNT Ld P S — &
0.01-10s —>1
P 60 T3PLL L L
¢ 498
[Falge~m
Soi—d 3PLL
261 P11 (Thréégphaselive line)
UVL1
- TLBD2
ovl2 |- 3%2 & A/l T
¢ L | gooTeast | =
— TDBL?
e —
uvie |-§88 R L | & |
L=, 001-1s |
o TSYN2
syn2 Ld P T
0.01-10s |
[ARC-CB]
5
“ONE"
"1
. ;
"oo7
. AN |
ARC-SET E'D_"u"
P

Note : [ARC-CB] is set to "ONE" only when the relay is applied to one-breaker system. Trip and reclose
commands are output only for CB1(bus CB).

Figure 2.10.2.9 Energizing Control Scheme for Two Circuit Breakers
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The voltage and synchronism check is performed as shown below according to the [ARC-CB]

settings:

Setting of [ARC-CB]  Voltage and synchronism check

ONE or O1 A voltage and synchronism check is performed using voltages Vg and V| 1.

02 A voltage and synchronism check is performed using voltages V| 1 and V| 5.

L1 Since the logical level of ARC-SET is 0, a voltage and synchronism check is
performed for the busbar breaker using voltages Vg and V| 4. Then, the logical level
of ARC-SET becomes 1 and a voltage and synchronism check(is peffarmed for the
center breaker using voltages V| 4 and V| 9 and a reclosing'eommand'is output to
the center breaker.

L2 A voltage and synchronism check is performed for the centér breaker using voltages

V|1 and V| 2. Then, the logical level of ARC-SET becomes™and a voltage and
synchronism check is performed for the busbar breaker using voltages Vg and V| 1.

Note : "ONE" is set only when the relay is applied to one-breaker system. Trip and reclose
commands are output only for CB1(bus CB).

The energizing control for the two circuit breakers can be set\by the scheme switch [VCHK] as

follows:

Setting of [VCHK]  Energizing control

LB1 The lead breaker is reclosed underifie "live bus and dead line" condition or with
synchronism check, and.the follower breaker is reclosed with synchronism check only.

LB2 The leader breaker istreclosed’under the "live bus and dead line" condition or with
synchronism gheck; and'theffollower breaker is reclosed under the "dead bus and live
line" conditiom,or with synchronism check.

DB Both breakers,are‘feclosed under the "dead bus and live line" condition or with
synchronism,cheek.

SYN Both breakers are reclosed with synchronism check only.

OFF Both breakers are reclosed without voltage and synchronism check.

Multi-phase autoreclose

The scheme switch, [ ARC-M] is set to "MPAR2" or "MPAR3", then the busbar breaker is always
reclosed in the multi-phase autoreclose mode.

The center bteaker can select three-phase autoreclose, multi-phase autoreclose or three-phase
final trippingdy setting the scheme switch [ARC-CCB] shown in Figure 2.10.2.5.

Whén [ARG:CCB] is set to "TPAR", the logic level of CCB-SET signal becomes 1 and the
céntergbreaker is reclosed in the three-phase autoreclose mode only after the busbar breaker is
successfully reclosed. If the voltage check condition is configured by the PLC, the energizing
control for the center breaker is dependent on the setting of the scheme switch [VCHK] as

follows.
Setting of [VCHK] Energizing control
LB Reclosed under the "live bus and dead line" condition or with synchronism check.
DB Reclosed under the "dead bus and live line" condition or with synchronism check.
SYN Reclosed with synchronism check only.
OFF Reclosed without voltage and synchronism check.
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Note: As this three-phase autoreclose is applied only to the center breaker, the settings of the
[VCHK] is the same as that of one-breaker autoreclose.

When [ARC-CCB] is set to "MPAR", the center breaker is also reclosed in the multi-phase
autoreclose mode at the time of the TMPR?2 setting.

When [ARC-CCB] is set to "OFF", autoreclose does not start for the center breaker.

The scheme switch [ARC-CCB] used in single-phase autoreclose and single- and three-phase
autoreclose is invalid when multi-phase autoreclose is selected as a reclose mode.

The interlinking check scheme for two-breaker autoreclose is shown in Figute 2610.2.5. Local
interlink check signals CBDS-A, -B and —C are originated by ORing théybusbat and center
breaker conditions.

The scheme switch [ARC-SUC] is used to check the autoreclose succeedsfIfall three phase CB
contacts have been closed within TSUC time after ARC shot outputy, it is judged that the
autoreclose has succeeded (AS). If not, it is judged that the autoreelose has failed (AF), and
becomes the final tripping (FT).

The relay provides the user configurable switch [UARCSW jswiththree-positions (P1, P2, P3) to
be programmed by using PLC function. Any position,can(be/selécted. If this switch is not used
for the PLC setting, it is invalid. The setting example 1§ Showmsin Appendix S.

2.10.2.3 Setting

The setting elements necessary for the autoreclose'and their setting ranges are shown in the table

below.
Element Range Step Default Remarks
VT 1-20000 1 2000 VT ratio for line differential protection
VTs1 1-20000 1 2000 VT ratio for voltage and synchronism check
TSPR1 0.01-10.00s 0.01s 0.80s Dead time for single-phase autoreclose and
multi-phase autoreclose
TTPR1 0.01-100.00s 0.01s 0.60s Dead time for three-phase autoreclose
TMPR1 0.01-100.00s 0.01s 0.80s Dead time for multi-phase autoreclose
TRR 0.01 —-00.00s 0.01s 2.00s Autoreclose reset time
TEVLV 0.017=0.00s 0.01s 0.30s Dead time reset for evolving fault
TRDY1 5 — 300s 1s 60s Reclaim time
SYN1 Synchronism check
SY1 5= 75° 1° 30°
Syquv 10 - 150V 1V 83V
SY10¥ 10 - 150V 1V 51V
ovB 10 - 150V i\ 51V Live bus check
UvB 10 - 150V 1V 13V Dead bus check
ovL1 10 - 150V i\ 51V Live line check
UVL1 10 - 150V 1V 13V Dead line check
TSYN1 0.01-10.00s 0.01s 1.00s Synchronism check time
TLBD1 0.01-1.00s 0.01s 0.05s Voltage check time
TDBL1 0.01-1.00s 0.01s 0.05s Voltage check time
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T3PLL
TW1

TS2

TS3

TS4
TS2R
TS3R
TS4R
TSUC
[ARC - M]

[ARCDIFG]
[ARC-BU]
[ARC-EXT]
[ARC - SM]
[ARC-SUC]
[MA-NOLK]
[VCHK]
[VTPHSEL]
[VT - RATE]
[3PH - VT]
[UARCSW]

0.01-1.00s
0.1-10.0s

5.0 -300.0s
5.0 -300.0s
5.0 -300.0s
5.0 -300.0s
5.0 -300.0s
5.0 -300.0s
0.1-10.0s

Disabled/SPAR/TPAR/
SPAR & TPAR/MPAR2/MPAR3/
EXT1P/EXT3P/EXTMP

OFF/ON
OFF/ON
OFF/ON
OFF/S2/S3/54
OFF/ON
FTIT/S+T
OFF/LB/DB/SYN
A/BIC

PH/G / PH/PH
BUS/LINE
P1/P2/P3

0.01s
0.1s
0.1s
0.1s
0.1s
0.1s
0.1s
0.1s
0.1s

0.05s
0.2s
20.0s
20.0s
20.0s
30.0s
30.0s
30.0s
3.0s
SPAR

OFF
OFF
OFF
OFF
OFF
FT
'8
A
PHIG
LINE

(P1)(

& TPAR

)

Line three voltage check time
Reclosing signal output time
Second shot dead time

Third shot dead time

Fourth shot dead time

Second shot reset time

Third shot reset timg

Fourth shot réset time
Autoreclose sugcessigheck time

Autoreclose’ mode

High-resistance fault autoreclose
Backup trip autoreclose

External start

Multi — shot autoreclose mode
Autoreclose success checking
Control under NON-LINK in MPAR
Energizing direction

Phase of reference voltage

VT rating

Location of three — phase VTs
User ARC switch for PLC

(*) If this switch is not used for PLC setting, it is invalid.

“VT” is VT ratio setting,ofddistance protection, and “VTs1” is VT ratio setting of a reference
voltage input for voltage and,synchronism check element as shown in Figure 2.6.3.1.

In a voltage setting,'set “SY1UV”, “SY10V”, “OVB”, “UVB”, “OVL1” and “UVL1” based on
the VT rating for'voltagé and synchronism check. (When a voltage rating between line VT and
busbar VT is different/as shown in Figure 2.10.2.10, the voltage input from “VT” is matched to
the rating of *“VTsI” using the setting of “VT” and “VTs1”.)

Busbar

CB

Line VT

Busbar VT

o Line

| I—

—

VT setting

>
———>
VL

VTs1 setting

3 &

VB

P Reference voltage

GRL100

For line differential
protection

for voltage and
synchronism check

Figure 2.10.2.10 VT and VTs1 Ratio Setting for Busbar or Line Voltage
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To determine the dead time, it is essential to find an optimal value while taking into
consideration the de-ionization time and power system stability factors, which normally
contradict each other.

Normally, a longer de-ionization time is required for a higher line voltage or larger fault cutzent.
For three-phase autoreclose, the dead time is generally 15 to 30 cycles. In singlé-phase
autoreclose, the secondary arc current induced from the healthy phases may affectuthe
de-ionization time. Therefore, it is necessary to set a longer dead time for single-phase
autoreclose compared to that for three-phase autoreclose.

In three-phase autoreclose, if the voltage and synchronism check does not operate within the
period of time set on the on-delay timer TRR, which is started at the samétimenas the dead time
counter TTPRI is started, reclosing is not performed and three-phase autoreclese is reset to its
initial state. Therefore, for example, the TRR is set to the time setting offthe/REPR 1 plus 100ms.

The TEVLV determines the possibility of three-phase reclosing for anteyolwing fault.

When the TEVLYV is set to the same setting as the TSPR, three-phaséweclosing is performed for
all evolving faults. As the setting for the TEVLYV is made shorter, the possibility of three-phase
reclosing for an evolving fault becomes smaller and that of threéesphase final tripping becomes
larger.

For the two-breaker autoreclose, the following additionalysettings are required.

Element Range Step Default ™=Remarks
VTs2 1-20000 1 2000 VT ratio for voltage and synchronism checkSYN2
TSPR2 0.1-10.0s 0.1s 0is Dead time for single-phase autoreclose of follower
breaker
TTPR2 0.1-10.0s 0.1s 04s Dead time for three-phase autoreclose of follower
breaker
TMPR2 0.1-10.0s 0s 0.1s Dead time for multi-phase autoreclose of follower
breaker
TRDY2 5-300s 1s 60s Reclaim time of follower breaker
SYN2 Synchronism check
SY26 5-75° 1° 30°
Sya2uv 10 - 450V 1V 83V
SY20v 10 150V 1V 51V
ovL2 102150V 1V 51V Live line check
uvL2 10150V 1V 13V Dead line check
TSYN2 0.01-10.00s 0.01s 1.00s Synchronism check time
TLBD2 0.01-1.00s 0.01s 0.05s Voltage check time
TDBL2 0.01-1.00s 0.01s 0.05s Voltage check time
TW2 0.1-10.0s 0.1s 0.2s Reclosing signal output time
[ARC-CB] ONE/O1/02/L1/L2 L1 Two breaker autoreclose mode
[ARC-CCB]  TPAR/MPAR/OFF MPAR Center breaker autoreclose mode
[VCHK] OFF/LB1/LB2/DB/SYN LB1 Energizing direction

Note : [ARC-CB] is set to "ONE" only when the relay is applied to one-breaker system. Trip and
reclose commands are output only for CB1(bus CB).
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2.10.3 Autoreclose Output Signals

The autoreclose scheme logic has two output reclosing signals: ARC1 and ARC2. ARCI i
reclosing signal for single breaker autoreclose or a reclosing signal for the busbar breaker i

two-breaker autoreclose scheme. Q
ARC2 is the reclosing signal for the center breaker of the two-breaker autoreclose schem

The assignment of these reclosing signals to the output relays can be configured, which is done
using the setting menu. For details, see Section 3.2.2. For the default setting, see Appendix D.
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2.11 Characteristics of Measuring Elements
2.11.1 Segregated-phase Current Differential Element DIF and DIFSV

The segregated-phase current differential elements DIF have dual percentage restraint
characteristics. Figure 2.11.1.1 shows the characteristics on the differential current (Id) and
restraining current (Ir) plane. Id is a vector summation of the phase current of all terminals afdr
is a scalar summation of the phase current of all terminals. In these summations, charging current
is eliminated from the phase currents by the charging current compensation function.

g

T Operating
e Zone

5/6 DIFI1 |—= A A .
) Small current region | Large(currentiregion
0 =
—2xDIFI2 |

Figure 2.11.1.1 Segregated-phase €urrent Differential Element (I-l4 Plane)

Characteristic A of the DIF element is‘expressed by the following equation:
Iq > (1/6)I; + (5/6)DIELL
where DIFI1 is a setting and"define§ the minimum internal fault current.

This characteristic has weakeggestraint and ensures sensitivity to low-level faults.

Characteristic B iSyekpressed by the following equation:

1427, - 2% DIFI2

where DIF12sisya sétfing and its physical meaning is described later.

This charactéristic has stronger restraint and prevents the element from operating falsely in
response to'the erroneous differential current which is caused by saturation or transient errors of
the CT¢during an external fault. If the CT saturation occurs at the external fault in a small current
regiomof the characteristics and continues, the element may operate falsely caused by increasing
the erroneous differential current. The DIF prevents the false operation by enhancing the
restraining quantity for the DIF calculation, depending on the magnitude of restraining current in
the Targe current region characteristic B.

The figure shows how the operation sensitivity varies depending on the restraining current.

The same characteristic can be represented on the outflowing current (Iy,¢) and infeeding
current (I;,) plane as shown in Figure 2.11.1.2.
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lout
T Iout_= lin
DIFI2 5
Operating
A Zone
0 DIFI1 —>lin

Figure 2.11.1.2 Segregated-phase Current Differential Elementy(lin-lout Plane)

Characteristic A is expressed by the following equation:
Iout < (5/7)(ip, - DIFIL)
Characteristic B is expressed by the following equation:

Iyt < DIFI2

This figure shows the physical meaning of setting DIE[2ythat’is, DIFI2 defines the maximum
outflowing current in case of an internal faul@whichycan be detected by the relay. This
outflowing current can be significant particulagly, inithe case of a double-circuit three-terminal
line or three-terminal line with outer loop circutthDepending on the fault location, part of the
fault current flows out from one terminal and“flows in from another terminal. For details of the
outflowing fault current, see Sections 2.2. l0%and 2:2.12.

2.11.2 Zero-phase Current DifferentialdElement DIFG

The DIF element is not too insensitive o detect a high-impedance earth fault, but to detect such
faults under a heavy load current, the GRL100 is provided with a protection using a residual
current.

Figure 2.11.2.1 representsgthe pefcentage restraining characteristic of the residual current
differential element. Differentialicurrent (Iq) is a vector summation of the residual currents of all
terminals and restraining%eurrent (I.) is a scalar summation of the residual currents of all

terminals.

Operating
Zone

5/6 DIFGI

>l

Figure 2.11.2.1 Zero-phase Current Differential Element (Ir-ld Plane)

The characteristic of the DIFG element is the same as that of the DIF element in the small current
region and is expressed by the following equation:
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Iq > (1/6)L, + (5/6)DIFGI

where DIFGI is a setting and defines the minimum residual fault current. O

2.11.3 Inverse Definite Minimum Time (IDMT) Overcurrent Element OCI and EFI

As shown in Figure 2.11.3.1, the IDMT element has one long time inverse characteristic and
three inverse time characteristics in conformity with IEC 60255-3. One of these characteristics
can be selected.

(s)

4
200 \\ @
\
\ Q
50 \\ AN
\
\
|\ \\ -
20 —
A
Operating 10 \\
time t NA Y
N Long-time Inverse
5
N
\\
AR Standard Inverse
2 \ \\
) AN
\\ Very Inverse
\
\
\
O ‘
\
\
\ 0.2 Extremely Invease
0.1
1 2 5 10 20 30

Current | (Multiple of setting)

L 4
Figure 2.11.3.1 IDMT Characteristics

These characteristics are expressed by the following equations.

Long Time Inverse
120
(I/1s)-1

t=T x
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Standard Inverse
0.14
t=T x

(I/1s)*%2 - 1
Very Inverse
_ 13.5
=T e — 1 O

Extremely Inverse
80

(I/1s)* - 1

4
t = operating time
I = fault current 0

t=T x

Is = current setting

T = time multiplier setting Q
2.11.4 Thermal Overload Element (D
Thermal overload element operates according to th ristics defined in IEC60255-8.
(Refer to Figure 2.6.1 and Appendix P.)

211.5 Out-of-Step Element OST \

The OST element detects the out-of-step % g that the voltage phasor Vg of the remote
t(

terminal transits from the second q
when the voltage phasor V A of the

e) to the third quadrant (B-zone) or vice versa
erminal is taken as a reference.

XS,
e
1V
N b
@ B-zone
P Figure 2.11.5.1 Out-of-Step Element

Vg is further required to stay at each quadrant for a set time (1.5 cycles) to avoid the influence of
any VT transient.

Positive phase voltages are used and valid for V o and Vg when their amplitudes are larger than
1V.
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2.11.6 Voltage and Synchronism Check Elements OVL, UVL, OVB, UVB and SYN

The voltage check and synchronism check elements are used for autoreclose.

The output of the voltage check element is used to check whether the line and busbar are dead*or
live. The voltage check element has undervoltage detectors UVL and UVB, and overyoltage
detectors OVL and OVB for the line voltage and busbar voltage check. The undervoltage
detector checks that the line or busbar is dead while the overvoltage detector checks that it is live.

Figure 2.11.6.1 shows the characteristics of the synchronism check element used €or the
autoreclose if the line and busbar are live.

The synchronism check element operates if both the voltage difference, andsphase angle
difference are within their setting values.

SY1uv
Figure 2¢7114.6.1y Synchronism Check Element

The voltage difference is checked by the following equations:
SY10V Vg S'SY1UV

SYTOV <% <SY1UV

where,

Vi3 = busbar voltage
Vo= line voltage
SY10V = lower voltage setting
SY1UV = upper voltage setting
The phase difference is checked by the following equations:
VB -V cos02>0
VB - VL sin(SY10 ) > Vg - V[ sin 0
where,

0 = phase difference between Vg and V1,

SY 16 = phase difference setting
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Note: When the phase difference setting and the synchronism check time setting are given,
a detected maximum slip cycle is determined by the following equation:
SY10

180° X TSYN1
where,

f= slip cycle
SY 16 = phase difference setting (degree)

Tsyn1 = setting of synchronism check timer (second)

2.11.7 Current change detection element OCD

The OCD operates if the vectorial difference between I and Iy obsesyed one cycle apart is

larger than the fixed setting. Therefore, the operating sensitivity of thisielement is not affected by
the quiescent load current and can detect a fault current with high semsitivity.

The operation decision is made according to the following gquation:
|- In > I

where,
Ing = present current
IN = current one cycle before

I = fixed setting (10% of rated gusrent)

Figure 2.11.7.3 Current Change Detection

2.11.8 Level Detectofs

The followifig leyel detecting elements operate by comparing the current amplitude with the
relevang,setting.

Definite’time overcurrent element OC and EF

The O€,and EF measure the phase currents and the residual current respectively and used for
overcurrent backup protection.

Overcurrent element OCBF

The OCBF measures the three phase currents and used for the breaker failure protection.

2.11.9 Fault Detector Elements

The fault detector incorporates the following six fault detection elements.
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Multi-level overcurrent element OCMF

The OCMF is used as a fault detector for the out-of-step protection.

The current fluctuates in an out-of-step situation. To detect this current securely, the OCMF
seven current level detectors. Each current level detector LD1 to LD7 operates when the e
exceeds each setting L1 to L7 and resets when the current falls below 80% of the setting., T
settings are fixed as shown in Table 2.11.9.1 as a ratio to the rated current In.

Reset \%
0.08xIn
0.13

Figure 2.11.9.1 shows the characteristics of the OCMF element. S
Table 2.11.9.1 Level Detector Settings
Detector Operate
LD1 0.10xIn
LD2 0.16
LD3 0.26 0.21 0
LD4 0.41 0.33
LD5 0.66 0.53 Q
LD6 1.05

LD7

1.68

D.0./P.U.=0.8

\K Figure 2.11.9.1 OCMF Element

Figure 2.11. the OCMF output logic. The OCMF operates and keeps operating for five
seconds w of the level detectors operate and reset without time delay when all of the level
detector

The leyel detection is performed for phase-to-phase current on A- and B-phase.
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Single Shot

LD1 I
5s

21 OCMHF
Output

LD2 I
5s

LD1 B
5s

Figure 2.11.9.2 OCMF Output Logic

Current change detection element OCDF
The characteristic of OCDF is same as the OCD.

Undervoltage change detection element UVDF

The UVDF operates if a voltage drops by 7%, compared to that of one cycle before. Therefore,
the operating sensitivity of this element is_trelated not to the rated voltage but to the running
voltage.

The following are the level detectérs and the operation decision is made by comparing the
current or voltage amplitude with the rélevant setting.

Earth fault overcurrent element EFE

The EFF measures the residual‘cdrrent and its detecting level is fixed at 10% of the rated current.

Undervoltage element UVSF and/UVGF

The UVSF measuresta, phase-to-phase voltage while the UVGF measures a phase-to-earth
voltage. Their detecting level is fixed at 80V and 46V, respectively. However, in case of fault
with more than 80V, the'undervoltage change detection element UVDF detects the fault.
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2.12 Communication System
2121 Signaling Channel

The GRL100 transmits all the local data to the remote terminal by coded serial messagesshwo
signaling channels are required for two-terminal line protection, six for three-terminal lirg
protection and four for dual communication for two-terminal line as shown in Figure 2.12: 9w

Terminal A Terminal B

. .
I R

GRL100 GRL100

(a) Two-terminal Line

Terminal A Terminal B

| - %
B di

GRL100 GRL100

AN

§

TerminahC4 —

GRL100

D

(b)Three-terminal Line

TerminabA Terminal B

L& o

| 1

GRL100 GRL100

(c) Dual Communication for Two-terminal Line

Figure 2.12.1.1 Signaling Channel

The vagiation of the channel delay time due to switching the route of the channel is automatically
corrected in the relay and does not influence the synchronized sampling provided the sending
and receiving channels take the same route. If the routes are separate, the transmission delay
difference time must be set (see Section 2.2.7).

When the route is switched in A- or B-mode application, the synchronized sampling recovers
within 4s in case of a two- terminal line and 6s in case of a three-terminal line after the switching.
The differential element is blocked until the sampling synchronization is established.

In GPS-mode application (GPS-based synchronization), the sampling synchronization is not
influenced by the route switch. The differential element is only blocked for the duration of the
path switching.
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2.12.2 Linking to Communication Circuit

The GRL100 can be provided with one of the following interfaces by order type and linked tos@
dedicated optical fiber communication circuit or multiplexed communication circuit.

e Optical interface (1310nm, SM, 30km class)

e Optical interface (1550nm, DSF(Dispersion Shifted Fibre), 80km class) (*)
e Optical interface (820nm, GI, 2km class)

e Electrical interface in accordance with CCITT-G703-1.2.1

e FElectrical interface in accordance with CCITT-G703-1.2.2 and 1.2.3

e FElectrical interface in accordance with CCITT X.21

e Electrical interface in accordance with RS422, RS530

Note (*): When using the 80km class optical interface, it is necessaryitg.ensure that the received

optical power does not exceed —10dB, in order to ayoid communication failure due to
overloading of the receive.

When testing in loop-back mode, for instance, the sending terminal should be connected
to the receiving terminal via an optical attenuator with 10 dB or more attenuation.
Even if the sending terminal is directly connectedte the receiving terminal, the optical
transceiver will not be damaged, but commufiieation failures may occur.

- Fibre Coupled Power: —5 to 0dBm

- Input Power Range: —34 to —10dBm

- Optical Damage Input Levels3dBm

Alternative links to the telecommunicationcircuit are shown in Figure 2.12.2.1 (a) to (c).

Opticaldiber circuit

GRL100

Optical interface
(a) Direct link

Twisted pair cable with shield < 60m Multiplexed circuit

GRL100 MUX <

Electrical interface

(b) Electrical link via multiplexer

Optical Twisted pair cable
SRL100 fibers 5 o with shield < 60m_ Ux
<«

Optical interface
(c) Optical link via multiplexer

O/E: Optical/Electrical converter
MUX: Multiplexer

Figure 2.12.2.1 Link to Communication Circuit




TOSHIBA 6F2S0835

Direct link

When connected to single-mode (SM) 10/125um type of dedicated optical fiber communication
circuits and using Duplex LC type connector for 30km class, the optical transmitter is an LD
with output power of more than —13dBm and the optical receiver is a PIN diode with a sengitivity
of less than —30dBm. For 80km class, the optical transmitter is an LD with output power ofimore
than —5dBm and the optical receiver is a PIN diode with a sensitivity of less than —34dBm.

When connected to graded-index (GI) multi-mode 50/125pum type or 62.5/125um type of
dedicated optical fiber telecommunication circuit and using an ST type conneetor, the optical
transmitter is an LED with output power of more than —19dBm or —16dBmgénd ithe optical
receiver is a PIN diode with a sensitivity of less than —24dBm.

For details, refer to Appendix K.

Link via multiplexer

The GRL100 can be linked to a multiplexed communication cifcuitywith an electrical or optical
interface. The electrical interface supports CCITT G703=h.2.1, G703-1.2.2 and 1.2.3,
X.21(RS530) or RS422. Twisted pair cable with shield (<60m)is used for connecting the relay
and multiplexer.

In the optical interface, optical fibers of gradedsindexmulti-mode 50/125um or 62.5/125um
type are used and an optical to electrical converteris,prévided at the end of the multiplexer. The
electrical interface between the converter andjthe multiplexer supports CCITT G703-1.2.1,
G703-1.2.2 and 1.2.3, X.21(RS530) or RS422,

A D-sub connector (DB-25) or an ST conngCtog, is used for electrical linking and optical linking,
respectively.

2.12.3 Setup of Communication Cireuit

The GRL100 is provided with @neiset of transmit and receive signal terminals for two-terminal
application models and two sets 0f signal terminals for three-terminal application models.

In case of two-terminal applications, the communication circuit is set as shown in Figure
2.12.3.1. In the figure, WX and RX are the transmit and receive signal terminals. CK is the
receive terminal for the. multiplexer clock signal and is used when the interface supports CCITT
G703-1.2.2, 1.2.3 and X241 (RS530).
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Terminal A Terminal B
GRL100 GRL100

1 X
cHi| © © |cH1
RX RX1
@ ®
(a) Direct Link Using Optical Fiber
Terminal A Terminal B
GRL100 GRL100
X1 [ &Y
CH1 © N
RX1 OE | ™ >< M |iOE Bt | C
© U U ©
X X
MUX: Multiplexer
O/E: Optical interface unit
(b) Link via Multiplexer (Optical Interface)
Terminal A Terminal B
GRL100 GRL100
1 _Eg;Z_‘DP PC'%:g:L
1
—l:g;l__ N N =22 X1
CH1 | Rx1 Bl eed U U b = CH1
9
—Egiz—- N X X N '7;]— RX1
=i A
CK1 [g;)_ . A CK1
ground T gound
(c) Link via"Multiplexer (Electrical Interface
in aceordance with CCITT-G703)

Terminal A Terminal B
GRL100 GRL100
ozl . p A1
X1 _Eg%_ >°°°CN °°°°<N _%g]_ X1
oo e M M AlDel
CH1 | RX1 ) U u CH1

RS DSl Y
Lo P P oALe]
CK1 g D= ——dl %7 CKi

20
e Il e
X2 & Yoo oooc s
e LA y : : y Nl TX2
4 4
ORIl Rxo —Eg?_ Yoood U U boood T:-Zgl CH2
—Egﬁ- N X X N _762]_ RX2
_ng_s_ P P -%2]_
Ck2 gl >N°°°° === 121 CK2

(d) Link via Multiplexer for Dual communication
(Electrical Interface in accordance with CCITT-G703)

Figure 2.12.3.1 Communication Circuit Setup in Two-terminal Application
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Terminal A Terminal B
GRL100 GRL100
Signal ground Oz 7O  Signal ground
o—1\P H—o
™ || oo el
om N N
M M
o\ U : i u PA3°

RX1
o—nm\P P =0
15 15
CK1 OT>N°°°° OOOON<:TZO CK1
Shield 01 1O Shield,
(e) Link via Multiplexer (Electrical Interface
in accordance with X.21, RS530)

Terminal A Terminal B
GRL100 GRL100
Signal ground c7 70 Signal ground
T\P P/ 1T 2%

X1 TX1
OW_:>NOOQ: M M wo{_wo
o\ U : : u P
Yooog oo RX1
CH1 | RX1 oA X X o CH1
o—P P 110
15 15
yooog oo CKA1
CK1 oA o
Shield T 1:> Shield
Signal ground g;__ - . -_;2 fli-g)f;alzground
TX2 yooog oo
o TN M M NP
o\ u : : U PT°
ooog =S RX2
CH2 | RX2 oA X X o CH2
o—tP P, 14—
15 15
yooos oo CK2
CK2 e o
Shield T 10 Shield

(f) Link via Multiplexer for Dual communication
(Electrical Interface in accordance with X.21, RS530)

Figure 2.12.3.1 Communication Circuit Setup in Two-terminal Application (continued)

In case of three-tetiminaltapplications, signal terminals CH1-TX1, -RX1 and -CK1 which have
the same function®as CH2-TX2, -RX2 and -CK2 are added.

Figure 2.12.3.2 shows the communication circuit arrangement for three-terminal applications.
Note that the CH4 signal terminals TX1, RX1 and CK1 of one terminal are interlinked with the
CH2 signal“terminals TX2, RX2 and CK2 of another terminal and that the scheme switch
[TERM] is'Set to "3-TERM". If the same channel is interlinked between both terminals such as
the,CHI signal terminals of one terminal are interlinked with the CH1 signal terminals of another
terminal, the scheme switch setting [CH. CON] should be set to “Exchange”.

The three-terminal line application models can be applied to a two-terminal line. In this case,
same channel’s TX, RX and CK of both terminals are interlinked and scheme switch [TERM] is
set to "2-TERM".

The three-terminal models also have dual communication mode as shown in Figure 2.12.3.3.
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Terminal A Terminal B
GRL100 GRL100
X1 X2
CH1 RX1 RX2 CH2
CK1 CK2
X2 TX1
CH2 RX2 RX1 CH1
CK2 CK1
X1 X2
RX1 RX2 Terminahe
CK1 CK2
CH1 CH2
GRL100

Figure 2.12.3.2 Communication Circuit&8etup for Three-terminal Applications

Terminal B

GRL100

™1

Terminal A
GRL100
TX1
CH1 RX1
CK1
TX2
CH2 RX2
CK2

RX1

CK1

CH1

TX2

RX2

CK2

CH2

Note: The'gorresponding channels are connected to each other.

Figure 2.12.3.3 Dual Communication Mode

2.12.4 Telecommunication Channel Monitoring

If a faildure oceuts or noise causes a disturbance in the telecommunication channel, this may
interrups, theWdata transmission or generate erroneous data, thus causing the relay to operate

incersectly;

The GRET00 detects data failures by performing a cyclic redundancy check and a fixed bit check
on the data. The checks are carried out for every sample.

If the failure lasts for ten seconds, a communication failure alarm is issued.

The output blocking ceases instantly when the failure recovers.
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2.13 Fault Locator
2.13.1 Application

When the fault point is determined by measuring the impedance to it using local voltages and
currents, the measurement error is increased by the phase difference between the local and
remote currents flowing into the fault point. The error is also increased when the fault is beyond
the junction in a three-terminal line.

The fault locator incorporated in the GRL100 measures the distance to fault on the protected line
using local and remote voltages and currents. In principle, the measurement,is"frée from the
errors that are inherent with the impedance measuring method mentioned aboye.

To measure the distance to fault, the fault locator requires minimum 2(Cyglesyas fault duration
time.

The fault locator utilizes the remote voltage and current that arStransmitted for the current
differential protection and out-of-step protection.

The measurement result is displayed as a percentage (%) of the e length and the distance (km)
and is displayed on the LCD on the relay front panel. ItAs alse,output to a local PC or RSM
(Relay Setting and Monitoring) system.

The measurement has a fixed error and a propostional ‘errot. The latter is proportional to the
current differential protection setting DIFI1 and, invessely*proportional to the differential current
Id. Thus, the lower the differential setting or thedlagger the fault current, the smaller the error is.

In the case of a two-terminal application, the neminal measurement error is within £1km when
the line length is shorter than 100km and 4% When it is longer than 100km under the conditions
that the DIFI1 setting is lower than 08%In (In: rated current) and the differential current is larger
than 2xIn. In the case of a three-tesminal application, the nominal measurement error is within +
2km when the line length is shorter thafi 100km and £2% when it is longer than 100km under the
condition that the DIFII setting is lowerthan 0.25xIn and the differential current is larger than
2xIn.

This measurement requiresglécaliand remote voltages and currents, so it does not operate for a
switch-onto-fault or fer alfault)jwhile the line is energized from one terminal and the other
terminal is out of serviee:

When one of the tesminals is out of service in a three-terminal application, the fault between the
junction and the out-ofsservice terminal is located and displayed as being on the junction.

Fault location isienabled or disabled by setting "Fault locator" to "ON" or "OFF" on the "Fault
record" screén in the "Record" sub-menu.
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2.13.2 Calculation of Distance to Fault

Calculation Principle

In the case of a two-terminal line as shown in Figure 2.13.2.1, the relationship betw%Q

voltages at the local and remote terminals and the voltage at the fault point are expressed

Equations (1) and (2).
Terminal A Fault Terminal B @
| e / -
! J
Va Vs \
1A
V4
X 1

Figure 2.13.2.1 Two-terminal MomQ

VA-XZIpA=V¢ (

Vg -(1-%ZIg=V¢ K

where, V = voltage at terminal A

IA = current at terminal A : @

Vg = voltage at termina

Ig = current at terminal

yx = distance from t@. to fault point as a ratio to line length
V¢ = voltage ’at f@n

t =V A-VB+ZIg)/ZUA +15)(3)

As (I @equal to differential current Id,  is calculated with the differential current
ed,in

obtdin differential protection as follows:

x=(VaA-VB+Zlp)/Zly @)

The distance calculation principle mentioned above can be applied to three-terminal lines. But in
cas&of three-terminal application, the distance measurement equation varies according to which
zone the fault is in, this side or beyond the junction. Terminal A measures the distance using
Equations (5), (6) or (7).
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Terminal A Junction Terminal B
T m LI ‘[
Va VB
|A lC
Zp Zp

Zc
Ve lc B
e Terminal C

Figure 2.13.2.2 Three-terminal Model

%A= (VA= VBT ZA(B +10) + ZBIEMZAlg S (5)
%B = (VA = VB + ZBIB ~ ZAIA)diZglg ©)
13C = (VA =V + Zcle = ZAIARZCTe (7)
where, Ij=1Ip +Ig+Ic
V¢ = voltage at terminal C
Ic = current at terminal €
YA = distance from germinal A to fault point as a ratio to line length from

terminal A to junétion

XJB > % JC.= distanée from junction to fault point as a ratio to line length

from jufietiofto terminal B or C

Z A 2B ¥g =umpedance from each terminal to junction

Firstly, X 5 is calculated using Equation (5) assuming that the fault is between terminal A and the

junction. If th@westlt does not match the input line data, then X g is calculated using Equation

(6) assamingthat'the fault is between the junction and terminal B. If the result does not match the
inpuf'line data, the calculation is repeated using Equation (7) assuming that the fault is between
thé junétion,and terminal C.

Calculation Method

In the GRL100 calculation, the sequence quantities of voltages and currents are employed
instead of the phase quantities. Thus, equation (4) is combined with Equation (8) to give:

_ Vi =V +(Zy gy + Ziad gy + Zio1 )
x Zidgy +Zylgs + Zila

®)

where, Va1 = positive sequence voltage at terminal A

Vg1 = positive sequence voltage at terminal B
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Ig1, Ig2 and Ig( = positive, negative and zero sequence current at terminal B

I41.142 and I 4o = positive, negative and zero sequence differential current

Z11,Z17 and Z ) are expressed by the following equations assuming that Zyp, = Zpg, Zpo™ZcB
and Z¢q = Zy,:

Z11=Zaat Zob + Zee - Zab - Ze - an)/3
Z12=Zgg + 3 Zppp + aZee + 2(aZgp + Zppe + 2 Zcy))/3 9)

210=(Zaa t aZpp + azZcc - azzalb - Zpg - aZgy)/3

where, Z,,, Zp} and Z are self-impedances and Zg}, Zp and Z4 are'mutyal impedances.

IfZ40 =72 = Zoc and Zgp, = Zye = Zcg, then Z11 is equal to the pesitivesequence impedance,
and Z15 and Z () are zero.

2.13.3 Starting Calculation

The calculation is started when the segregated-phase™er zero-phase current differential
protection operates. The voltage and current datayuSedyfor the calculation are those sampled
between 15 cycles before and 5 cycles after the'etirrentdifferential elements operate.

2.13.4 Fault Location Display
The measurement result is stored infthe)!'Fault'record" and displayed on the LCD of the relay
front panel or on the local or remote, PCY For displaying on the LCD, see Section 4.2.3.1.

In the two-terminal line, the locationyis displayed as a distance (km) and a percentage (%) of the
line length.

In the three-terminal line, the,location is displayed as a distance (km). To discriminate faults in
the second and the third se€tiongthe fault section is supplemented.

2.13.5 Setting

The setting item§ necgssary for the fault location and their setting ranges are shown in the table
below.

When setting thefline impedance, one of the following methods can be selected.

Inpufting phase impedances:
Thé self-impedances Z,,, Zp}, and Z. and mutual impedances Z,y,, Zp and Z, are input
individually using the expression of the resistive components R4 and reactive components

X**.
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Inputting positive-sequence impedances:
This can be done provided that Zy, = Zpp = Zoc and Zgp = Zpe = Zey- The

positive-sequence impedance is input using the expression of the resistive component R j

and reactive component Xj.

The resistive and reactive components are input with the secondary values for the line.

Two-terminal application

Item Range Step Default Remarks
Fault locator ON/OFF OFF
Line data
R4 0.00-199.9Q 010Q 0200
(0.0-999.9Q 0.1Q 1.0Q)
X1 0.00-199.99Q  0.10Q 200Q
(0.0-9999Q 010 1009Q) ()
1Line 0.0-399.9 km 0.1km 50.0 km Line length
or

1Rga | 0.00-199.990Q  0.10Q 0.21Q

Rpp | (0.0-999.9Q 0.10Q) (1. 1)

1Rec

1Rap 0.01Q

1Rpc 0.1Q)

1Rca

1Xaa 210Q

Xpp (10.5 Q)

Xee

1Xab 0.10Q

Xpe 0.5Q)

Xca

1Line,, ) 0.0 -399.9 km 0.1km 50.0 km Line length

(*) Olimie values shown in the parentheseis are is in the case of 1A rating.

Three-tefminal application

Whengsetting the line impedance, the three-terminal line is divided into three sections. The first
section 1S from the local terminal to the junction, the second is from the junction to remote
terminal 1 and the third is from the junction to remote terminal 2. The line constants are input for
each section in the same way as the two-terminal application.

Note that remote terminals 1 and 2 are automatically set according to the communication system
setup. Remote terminal 1 is a terminal to which local communication port 1 is linked and remote
terminal 2 is a terminal to which local communication port 2 is linked.
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Item Range Step Default Remarks

Fault locator ON/OFF OFF
Line data
Section 1 ‘ )
1R1 0.00-199.99 010Q 0.20Q

(0.0-999.9Q 01Q 1.0Q) (9

1X4 0.00 - 199.99 0.10Q 2000 4
(0.0-999.9Q 01Q 1000Q) (9

1line  0.0-399.9 km 01km  50.0 km Line length from local tem\@on
or

1R3a 0.00-199.99 O 0.10Q 021Q @
1Xaa (0.0-999.9Q 01Q) (119Q)

— >
1Xpb 7 001Q

1Ree 0.19) Q

L O

1Rap 7T 210Q

1Xap (105Q)

Roc A \

Xpe 7 o100 K

1Rca (0.5

Xca A

1Line 0.0-399.9 km 0.1km km Line length from local terminal to junction

Section 2
2R1 0.00-199.99 O 200
(0.0-999.9Q 1.0Q) (M
2X4 0.00-199.99 O 200Q
(0.0-999.9 Q& . 10.00Q) ()
2Line 0.0 -399.9 km K\ 50.0 km Line length from local terminal to junction
or

2R3 0.00-19 0.10Q ] 021Q

2X3a (0.0-999.9 01Q) (119Q)
2Rpp |
2Xpp @ 7 001Q

2 \ 0.19)
2Rap 7 210Q
2X4 (10.5Q)
2Rpe .

2Xpe 0.10Q
2R¢q 0.5Q)

2Xca
2Line d 0.0-399.9 km 0.1 km 50.0 km Line length from junction to remote terminal 1
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Section 3
3R1 0.00-199.99 O 0.10Q 0.20Q
(0.0-999.9 O 01Q 1.0Q) (9
3X1 0.00-199.99Q  0.10Q 2.00Q

(0.0-9999 O 010 1009Q) (M ! )
3Line 0.0-399.9 km 0.1km 50.0 km Line length from junction to remote terminal

or

3Line 0.0-399.9 km 0.1km 50.0 km ine length from junction to remote terminal 2
(*) Ohmic values shown in parenth he case of 1A rating.

ol
N
N

3Raa | 0.00-199.99Q 010Q | 021Q *
Maa | (00-99990  01Q) | (11Q) %
3Rpp i \
NXpp 7 0010 (b

3Rec 019)

e | 0

3Rab 1 2100

3Xab (10.5Q) Q

3Rpc | (b

Wpg 7 0100

3Rea 05Q)

Mg ) \'e

L 4

N
&
&

L 4
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3. Technical Description

3.1

Hardware Description

3.141

Outline of Hardware Modules

The GRL100 models are classified into two types by their case size. Models 101, 111, 102, 112,
201,204,211, 214, 301 and 311 have type A cases, while models 202, 206, 2129216, 302, 312,
401, 411, 501, 511, 503 and 513 have type B cases. Case outlines are shown inAppendix F.

The hardware structures of the models are shown in Figure 3.1.1.1 to Figure 3yl.1.5. The front
view shows the equipment without the human machine interface modulg.

The GRL100 consists of the following hardware modules. The human machine interface module
is provided with the front panel.

Transformer module (VCT)
Signal processing and communication module (SPM)
Binary input and output module 2 (I102)

Human machine interface module (HMI)

The following hardware modules are added dependingon the model:

Binary input and output module 1 (IO1)
Binary output module 3 (I03)

Binary output module 4 (104)

Binary input and outputanodule 5 (105)
Binary input and outputanodule 6 (106)
Binary input and output module 8 (I08)
Fault detectozmodule (FD)
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Front view without front panel

o
o]

©
(e}

© "

- -

VCT IO#2 SPM |0#
Figure 3.1.1.1 Hardware Struct 1: 101, 111)

> 1o

y m

q
O

\@I@§§§§T
-

VCT [O#3 I10#2SPM |0#1

%\Q Figure 3.1.1.2 Hardware Structure (Model: 102, 112)

L 4
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VCT [O#3 I0#2SPM |O#1

Note: 10#1 is |01 module for models 204,211, 301 and 311,
and is |08 module for models 204 and 214.
10#2 and 10#3 are 102 module and 106 module
respectively.

Figure 3.1.1.3 Hardware Structure (Model: 201, 211, 204, 214, 301, 311)

—~
|

(@] O
q

(o]

© Il ©
q
m q

O oo (o]
1

VCT IO#2 SPM 10#4 10#1 10#3

Note: [0#1 is |01 module for models 202, 212, 302 and
311, and is |08 module for models 206 and 216.
10#2, 10#3 and 10#4 are 102, 105 and 104 module
respectively.

Figure 3.1.1.4 Hardware Structure (Model: 202, 212, 206, 216, 302, 312)
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|

VCT IO#2 SPM  |0#4 10#1 10#3

Note: 10#1, IO#2, IO#3 and 101, 102, 105 and FD
module respecti

3 H o

Figure 3.1.1.5 Hardware Structure ( 1

Model | 101 102 2 204 206 301 302 401 501 503
Module 1M 112 1 12 214 216 311 312 411 511 513
VCT X X X X X X x x x x
SPM X % X X X X x x x x
101 % Q X X X X X X X

N

411, 501, 511, 503, 513)

Note: The VCT and SPM modules are not interchangeable among different models.

The hardware block diagrams of the GRL100 using these modules are shown in Figure 3.1.1.6 to
Figure 3.1.1.8.
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» Telecommunication
system
Binary I/O Module (I0#1)
DC/DC
Converter DC
Transformer Signal Processing and supply
Module (VCT) Communication Module
. (SPM)
AC input Photocoupler
| HP/S HE/O H x15 Binary input
MPU2
> H H H &
CTx4 Analog A/D S/P HO/E
filter Converter Auxiliary relay. Binary output
MPU1 (High speed) Trip
- | | %6 "~ command
O Binary 1/O Module(lO#2)
Fibre opt Auxiliary relay
I/F or x14 — Binary output
Ethernet
External IRIG-B LAN I/F
clock __| b | port Y Photocoupler
x3 Binary input
RS485
Transceiver —>
Remote PC
GPS
Human Machine Interface (HMb) > Remote PC
Liquid crystal displa
d y ,p 4 Binary I/0O Module (I0#3§™)
40charactersx4lines
. Auxiliary relay
LEDs @peration keys
x10 » Binary output
> RS232C Menitoring'jacks
Local PC S

(*1) requiredsfopmodels 102 and 112

Figure 3.1.1.6 Hardware Block Diagram (Models 100s)
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» Telecommunigation
system
Binary I/0O Module (I0#1)(*3)
DC/DC
Converter D€
Transformer Signal Processing and Supply
Module (VCT) Communication Module
(SPM) Photocoupler
H i | x15 or x12(108) Bi input
| MPU2 P/S HE/O inary inpu
>l CT«4 Analog AD H HS/P HO/E &
filter Converter Auxiliary gelay Binary output
MPU1 (High speed) Trip
AC input | 1 x6 or x3(108) » command
\Y
>l VTx4 |
(or VTx5) - -
O/E .
. Binary I/O Module(iI0#2)
Auxiliary rela:
Fibre opt, v v
I/F or x14 » Binary output
Ethernet
External IRIG-B LAN I/F
clock »| port yy Photocoupler
x3 Binary input
RS485 >
Transceiver Remote PC
GPS
" Remote PC
Human Machine Interface(HMI)
Binary 1/0O Module (10#4)(*1)
Liquid crystal display Photocoupler
40charactersx4lines 3 Binary input
LEDs o fon k Auxiliary relay
PEFIQRKEVR 14 » Binary output
,|RS232C Monitering jacks
Local PC< VF Binary /0O Module (I0#3)(*1)
Photocoupler
x10 Binary input
Auxiliary relay
%10 » Binary output
Binary I/0O Module(10#3)(*2)
Photocoupler
7 Binary input
Auxiliary relay
6 » Binary output

Y:  required for models 202, 212, 302, 312
) required for models 201, 211, 301, 311

Figure 3.1.1.7 Hardware Block Diagram (Models 200s and 300s)

— 107 —



TOSHIBA

6F2S0835

Binary /O Module (I0#1)

DC/DC
Converter

system

DC

supply

Binary input

Binary output
Trip

¥ command

v

Binary output

Binary input

A\

Remote PC

> Remote PC

» Binary output

Transformer Signal Processing and
Module(VCT) Communication Module Photocoupler
(SPM) <
x15
! MPUZ2) E/O Auxiliary relay
CTx4 Analog A/D 4_ (High speed)
(or CTx8) filter converter <6
. MPU1
AC input
] Binary 1/0O Module (10#2)
Vv
p| VT4 | Auxiliary relay
(or VTx5) OFF «14
Rhotocoupler
Fibre opt. x3
I/F or
Ethernet
RIGE LAN I/F RS485
External Transceiver
clock »| port A
GPS
Human Machine Interface (HMI)
Liquid crystal display
Bi 1/0 Module (I0#3
40charactersx4lines tnary odule ( )
Auxiliary relay
LEDs Operation keys x10
Photocoupler B
itoring j x10 D
RS232C Monitoring jacks;
Local PC VF
h Fault Detector Module (I0#4)
Filter A/D CPU

i

Auxiliary relay

Binary input

Binary output

A R Trip
(High speed) > command
x2
Auxiliary relay
x8 » Binary output

Figure 3.1.1.8 Hardware Block Diagram (Models 400s and 500s)
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3.1.2 Transformer Module

The transformer module (VCT module) provides isolation between the internal and external A€
circuits through an auxiliary transformer and transforms the magnitude of AC input signals to
suit the electronic circuits. The AC input signals are as follows:

e three-phase currents (I, Iy, and 1)

e residual current (31)

e three-phase voltages (V,, Vi, and V)

e autoreclose reference voltage (Vyef])

e autoreclose reference voltage (Vief)

Figure 3.1.2.1 shows a block diagram of the transformer module. There(arg/4'or 8 auxiliary CTs
mounted in the transformer module, and an additional 4 or 5 auxiliasy ViEs'depending on the
relay model. (The reference between the relay model and number of AC input signals is given in
Table 3.2.1.1.)

Vief] and Vyep are the busbar or line voltages necessary forthe veltage and synchronism check
for the autoreclose.

The transformer module is also provided with an IRIG-Byport. This port collects the serial
IRIG-B format data from the external clock for synchrenization of the relay calendar clock. The
IRIG-B port is insulated from the external circuitby ayphoto-coupler. A BNC connector is used
as the input connector.

Transformermodule

Signal
processing
module

o bladl) S
AOOOE

IRIG-B port

External ;
clock ]

BNC connector

Figure 3.1.2.1 Transformer Module (e.g. Models 300s, 501 and 511)
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3.1.3 Signal Processing and Communication Module

The signal processing and communication module (SPM) incorporates a signal processing
circuit and a communication control circuit. Figure 3.1.3.1 shows the block diagram. The
telecommunication control circuit is incorporated in the sub-module GCOM.

The signal processing circuit consists of an analog filter, multiplexer, analog to digital (A/D)
converter, main processing unit (MPU1) and memories (RAM and ROM), and executes all kinds
of processing including protection, measurement, recording and display.

The analog filter performs low-pass filtering for the corresponding current and*voltage signals.

The A/D converter has a resolution of 16 bits and samples input signals at sampling frequencies
of 2400Hz (at 50Hz) and 2880Hz (at 60Hz).

The MPUI1 carries out operations for the measuring elements and schemg logic operations for
protection, recording, displaying and signal transmission control. It implements 60 MIPS and
uses two RISC (Reduced Instruction Set Computer) type 32-bit microprocessors.

The telecommunication control circuit consists of MPU2 exeetiting €ontrol processing of local
and received data, memories (RAM and ROM), parallelstosserial and serial-to-parallel data
converter, and electrical-to-optical and optical-to-electrical converter.

The SPM can be provided with fibre optic interface, Btheémet LAN interface, RS232C etc. for
serial communication system.

"~ Telecommuni-

| cation system

_J Analog filter|s |
E't?]'; r?&tlf /fr\rl ,.Link with Serial
’ communication
Analog etc. system
input (Option)
|| Analog filter| Multiplexer
— O/E L _GPS
A/D MPU1
] converter » Other
modules
%Analog filter N RAM | |ROM

Figure 3.1.3.1 Signal Processing and Communication Module
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3.1.4 Binary Input and Output Module

There are four types of binary input and output module (I0 module): These modules are used
depending on the model (see Section 3.1.1).

3.1.41 101 and 108 Module
101 and 108 provide a DC/DC converter, binary inputs and binary outputs for tripping.

As shown in Figure 3.1.4.1, the IO1 module incorporates a DC/DC converter, 15 photo-coupler

circuits (BI) for binary input signals and 6 auxiliary relays (TP-A1l to TP-C2) dedicated to the
circuit breaker tripping command.

As shown in Figure 3.1.4.2, the IO8 module incorporates a DC/DC conyérter, 12 photo-coupler
circuits (BI) for binary input signals and 3 auxiliary relays (TP) dedicated/to the circuit breaker

tripping command. The 12 binary inputs have dedicated positive and négativ€ inputs suitable for
double-pole switching.

The input voltage rating of the DC/DC converter is 24V, 48V, 10V 25V or 220V/250V. The
normal range of input voltage is —20% to +20%.

The six or three tripping command auxiliary relays are the high-Speed operation type and have
one normally open output contact.

DC (+) —|Line filter DC/DE
supply
) 4+ converter
FG
Photo-coupler
5 Auxiliary relay
—1» (high speed)
LB TPATY,
[
Binary Bl TP-B1 |-~
input” "~ a1 l
signals , TP-C1j—~ i
(x 15) : —— Tripping
" command
TP-A2|)
=1y BI |
TP-B2 i
—p{BI [
TP-C2 -\

Figure 3.1.4.1 101 Module
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108 module O
_»|Line filter DC/DC
converter

Photo-coupler Aucxiliary relay L 4
(high speed)

B | TP \
Binary Bl ( (TP | \l‘ agnd

y

~ —
y

DC
supply

a,\’\

input (x3)
S N Ul o
SR
Bl

Figure 3. 8 Module

§
S

Q
o
&

Q2
&
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3.1.4.2 102 Module

input signals, 14 auxiliary relays (13 BOs and FAIL) for binary output signals and an RS
transceiver.

The auxiliary relay FAIL has one normally closed contact, and operates when a relay fa@
abnormality in the DC circuit is detected. Each BO has one normally open contact. BO13 15" a
high-speed operation type.

*
The RS485 is used for the link with communication system such as RSM (Relay Setting and
Monitoring) or IEC60870-5-103 etc. The external signal is isolated fm& y internal

signal.
102 module Auxiliary relay @

BO |-
BO

As shown in Figure 3.1.4.3, the I02 module incorporates 3 photo-coupler circuits (BI) for binai

Photo-coupler

) B
Binary X
input » Bl
signals - Binary
(x 3) > Bl -{_ output
\ signals
(BO x 13,
5013 | FA”_ X 1)

Link with serial
communication
< system such as
RSM or
IEC103, etc.

]

-485

L 4

\K Figure 3.1.4.3 102 Module

Q>®

— 113 —



TOSHIBA 6F2S0835

3.1.4.3 103 and 104 Modules

The 103 and 104 modules are used to increase the number of binary outputs.

The 103 module incorporates 10 auxiliary relays (BO) for binary outputs. The 104 mod
incorporates 14 auxiliary relays (BO) for binary outputs and 3 photo-coupler circuits (B#FA
auxiliary relays each have one normally open contact.

Auxiliary relay s

N

BO

output

BO signals
B (x 10)
3 1

T
BO | B
L_ Binary
, output
signals
| (x 14)
BO B

BO NN

Figure 3.1.4.5 104 Module
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3.1.44 105 and 106 Modules

The IO5 and 106 modules are used to increase the number of binary inputs and outputs.

The 105 module incorporates 10 photo-coupler circuits (BI) for binary inputs and 10 auxili
relays (BO) for binary outputs. The I06 module incorporates 7 photo-coupler circuits (
binary inputs and 6 auxiliary relays (BO) for binary outputs. All auxiliary relays each haye o
normally open contact.

L 4
Auxiliary relay

Photo-coupler BO T \%
""" 1 rz

BI —
& ry
Binary » Bl | put
input . signals
signals ! (x 10)
(x 10) | BI
1 Bl
3.1.4.6 105 Module
Auxiliary relay
PQoto oupler
BO | 1
B )
BO NS
e e L_ Binary
output
Binary , signals
inp @ . (x 6)
ighal
7 BO 1
| Bl L
BO 1
L 4 .| BI L_

Figure 3.1.4.7 106 Module
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3.1.5 Human Machine Interface (HMI) Module

The operator can access the GRL100 via the human machine interface (HMI) module. As shown
in Figure 3.1.5.1, the HMI module has a liquid crystal display (LCD), light emitting diodes
(LED), view and reset keys, operation keys, monitoring jacks and an RS232C connector®n’the
front panel.

The LCD consists of 40 columns by 4 rows with a backlight and displays record, status and
setting data.

There are a total of 8 LED indicators and their signal labels and LED colofs ate defined as

follows:
Label Color Remarks
IN SERVICE Green Lit when the relay is in service.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.

TESTING Red Lit when the testing switches areimtestiposition.
(LED1) Red Configurable LED to assign,signals withor without latch
when relay operates.

(LED2) Red Configurable LED to@sSign,signals with or without latch
when relay operates:

(LED3) Red Configurable LED fo assigfr signals with or without latch
when relay operates.

(LED4) Red Configurable LED tevassign signals with or without latch

when'relay operates.

LEDI to LED4 are user-configurable. Eaeh is driven via a logic gate which can be programmed
for OR gate or AND gate operationyFurther, each LED has a programmable reset characteristic,
settable for instantancous dropfoffy or for latching operation. For the setting, see Section
4.2.6.10. For the operationf see Section 4.2.1.

The model 100, 200 and 300 séfies provide the scheme switch [AOLED] which controls whether
the TRIP LED is lit otnot by?an output of alarm element such as THM_ALARM, etc.

The | VIEW | key,startSithe LCD indication and switches between windows. The reset key clears
the LCD indication and turns off the LCD backlight.

The operatidn keys are used to display the record, status and setting data on the LCD, input the
settings'or change the settings.

Thé mofiitoring jacks and two pairs of LEDs, A and B, on top of the jacks can be used while the
testimiode 4§ selected in the LCD window. Signals can be displayed on LED A or LED B by
selectimgfthe signal to be observed from the "Signal List" or "Variable Timer List" and setting it
in the window and the signals can be output to an oscilloscope via the monitoring jacks. (For the
"Signal List" or "Variable Timer List", see Appendix B or C.)

The RS232C connector is a 9-way D-type connector for serial RS232C connection. This
connector is used for connection with a local personal computer.
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Light

TOSHIBA

LINE DIFFERENTIAL PROTECTION

MENU
1=Record
3=Setting(view)
5=Test

2=Status
4=Setting(change)

Liquid
crystal

(O IN SERVICE
0O TRIP

0O ALARM

3 TESTING

emitting
diode

Monitoring
jack

e GRL100
Model  201B-31-10,

n z
vde  110/125Vde
Made in Japon

m
[%2]

)

display

Operation

@ || ®

goRE

&

keys

RS232C connector

Figure 3.1.5.1 Front Panel
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3.1.6 Fault Detector Module

GRL100-400 and -500 series models have an independent fault detector in the form of a cheek
relay, and provide the highest level of security against non-power system fault tripping.

As shown in Figure 3.1.6.1, the fault detector module consists of an analog filter, multiplexety
analog to digital (A/D) converter, main processing unit (MPU) and output auxiliary relaysaEhie
entire processing from filtering to operation for the measuring elements and output control is
carried out within this module.

The fault detector module receives 3 voltage (Va, Vb, V) inputs and 4 current (1a, Iy, Ic, 310)
inputs. The analog filter carries out low-pass filtering for the corresponding,cufrent/and voltage
signals.

The A/D converter has a resolution of 12 bits and samples input signals'‘atgampling frequencies
of 2400Hz (at 50Hz) and 2880Hz (at 60Hz).

The MPU implements 60 MIPS and uses a RISC (Reduced Instruetion Set Computer) type
32-bit microprocessor. Once the fault detector measuringf eletaents start operating, the
high-speed auxiliary relays FD1 and FD2 operate.

The fault detector module (FD) incorporates 8 binaryoutput auxiliary relays (BO1-BOS8) each
with one normally open contact.

Auxiliary relay
Analog filter [ (high speed)
FD1 {
Analog s| Analog filter - AD MPU Tripping
input Mdffplexer” |converter [ D2 ‘| command
Auxiliary relay
5| Analog filteF
> BO1 | )'
Binary
output
signals
BO8 {

Figure 3.1.6.1 Fault Detector Module
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3.2

Input and Output Signals

3.21

Input Signals

AC input signals

Table 3.2.1.1 shows the AC input signals necessary for each of the GRL100 models and“their
respective input terminal numbers. The AC input signals are input via terminal block TB1 for all
models. See Appendix G for external connections.

The basic 100 series models require 4 current inputs. The 200 to 500 series mgdels;which have
charging current compensation, require a further 3 voltage inputs.

The 200 to 500 series models with the autoreclose function also requiré”an,additional voltage
signal for voltage and synchronism checks. For single or double busbar applications, one voltage
signal is required, while for one-and-a-half circuit breaker arrangements; twé voltage signals are
required.

In the latter case, the busbar or line voltage of the protected(linc®and the line voltage of the
adjacent line should be input to terminals 15 and 16 and terminals¥.7 and 18 for models 301, 311,
302,312,501 and 511, and Terminal 25-26 and 27-28 for models,503 and 513 respectively. (For
the busbar and line voltages, see Figure 2.10.2.7.)

Table 3.2.1.1 AC Input Signals

6F2S0835

Terminal GRL100-101, 102, | GRL100-201, 202, 204,\,| GRL100-301, 302, 311, | GRL100-503, 513
No. 111,112 206, 211, 212, 214,216, | 312, 501, 511
401, 411
1-2 A-phase Current A-phase Current A-phase Current A-phase Current
3-4 B-phase Current B-phase Current B-phase Current B-phase Current
56 C-phase Current C-phasenCurrent C-phase Current C-phase Current
7-8 Residual Current Residual,Current Residual Current Residual Current
9-10
11-14 A-phase Voltage A-phase Voltage A-phase Current
12-14 B-phase Voltage B-phase Voltage B-phase Current
13-14 C-phase Voltage C-phase Voltage C-phase Current
15-16 Voltage for Autoreclose | Voltage for Autoreclose | Residual Current
17-18 Voltage for Autoreclose
20 (earth) (earth) (earth)
21-24 A-phase Voltage
22-24 B-phase Voltage
2324 C-phase Voltage
25:26 Voltage for Autoreclose
21-28 Voltage for Autoreclose
30 (earth)
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Binary input signals

Table 3.2.1.2 shows the binary input signals necessary for the GRL100, their driving contact
conditions and functions enabled.

Input signals are configurable and depend on the GRL100 models. See Appendix G fot”the
default settings and external connections.

Note: For the three-phase binary input signals of Interlink A, B and C, interlink signals of the
parallel line are applied.
The interlink signals are assigned to the binary output relays as LINK-A1,zB1 and -C1 in
two-terminal line application and as LINK-A1, -B1 and -C1 and LINK-A2,#B2 and -C2 in
the three-terminal line application. For the default setting, see AppendixD.
Two-terminal line application: Apply the LINK-A1, -B1 and -C1 cgfitacts of the parallel line
to the binary input signals of Interlink A, B and C (Terminal 1).
Three-terminal line application: Apply the LINK-A1, -B1 and -G, contacts of the parallel
line to Interlink A, B and C (Terminal 1) and LINK-A2, -B24nd -C2%ontacts to Interlink A,
B and C (Terminal 2) respectively.

The binary input circuit of the GRL100 is provided with a logic level inversion function as
shown in Figure 3.2.1.1. Each input circuit has a binary switch/BEISW which can be used to select
either normal or inverted operation. This allows the ifiputs‘to be'driven either by normally open
or normally closed contact.

If a signal is not input, the function concerned is disabled:

Further, all binary input functions are programmable by PLC (Programmable Logic Controller)
function.

The default setting of the binary input is showmnjin Table 3.2.1.2.

Table 3.2.1.2 Binary Input Signals for Models 1+1, 2%1, 2+2, 3+1, 3+2, 41, 5%1 and 5*3

Module | gy o, Gontenty Seting
Name Signal No. & Signal Name Norm or Inv
10#1 BI1 CB1 AUXILIARYIEONTAET - APh 1536 CB1_CONT-A
BI2 CB1 AUXILIARY CONJACT - B Ph 1537 CB1_CONT-B
BI3 CB1 AUXILIARY CONTACT - C Ph 1538 CB1_CONT-C
Bl4 CB2 AUXIEIARY. CONTACT - APh 1539 CB2_CONT-A
BI5 CB2 AUXILIARY CONTACT -B Ph 1540 CB2_CONT-B
BI6 CB2 AUXILIARY CONTACT - C Ph 1541 CB2_CONT-C
BI7 DISCONNECTOR NORMALLY CLOSED 1542 DS_N/O_CONT
BI8 DISCONNECTOR NORMALLY OPEN 1543 DS_N/C_CONT
BIg | CARRIER PROTECTION BLOCK 1544 CRT_BLOCK
BI10, T EXTERNAL CB CLOSE COMMAND 1545 CB_CLOSE
BI11  "(*)|DC POWER SUPPLY 1546 DC_SUPPLY
BIN2 TRANSFER TRIP COMMAND 1 1547 8551
BI13 TRANSFER TRIP COMMAND 2 1548 8582
Bli4, INDICATION RESET 1549 IND.RESET
BI15 BACK UP PROTECTION BLOCK 1550 BUT_BLOCK
1551 EXT_TRIP-A
10#2 BI16 EXTERNAL TRIP - APh 1556 EXT_CBFIN-A See the BISW setting
1552 EXT_TRIP-B in Relay setting sheet
% BI17 EXTERNAL TRIP - B Ph 1557 EXT CBFIN-B
1553 EXT_TRIP-C
BI18 EXTERNAL TRIP - C Ph 1558 EXT_CBFIN-C
}_IO#S BI19 INTERLINK A (TERMINAL 1) 1568 INT.LINK1-A
BI20 INTERLINK B (TERMINAL 1) 1569 INT.LINK1-B
BI21 INTERLINK C (TERMINAL 1) 1570 INT.LINK1-C
BI22 CB1 AUTORECLISNG READY 1571 CB1_READY
BI23 CB2 AUTORECLISNG READY 1572 CB2_READY
BI24 AUTORECLOSING BLOCK COMMAND 1573 ARC_RESET
BI25 Spare
BI26 INTERLINK A (TERMINAL 2) 1575 INT.LINK2-A
BI27 INTERLINK B (TERMINAL 2) 1576 INT.LINK2-B
BI28 INTERLINK C (TERMINAL 2) 1577 INT.LINK2-C
10#4 BI34 Spare
BI35 Spare
BI36 Spare

Note (*): If the binary input of DC power supply is OFF, the ready signal of relay is OFF and the
message ‘Term* rdy off” is displayed. See Section 3.3.6.
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Table 3.2.1.3 Binary Input Signals for Models 2+4 and 2+6
Module Bl No. Contents - - Setting
Name Signal No. & Signal Name Norm or Inv
10#1 Bl1 CB1 AUXILIARY CONTACT - A Ph 1536 CB1_CONT-A
BI2 CB1 AUXILIARY CONTACT - B Ph 1537 CB1_CONT-B
BI3 CB1 AUXILIARY CONTACT - C Ph 1538 | CB1 CONT-C
Bl4 TRANSFER TRIP COMMAND 2 1548 8582
BI5 INDICATION RESET 1549 IND.RESET
BI6 BACK UP PROTECTION BLOCK 1550 BUT_BLOCK
BI7 DISCONNECTOR NORMALLY CLOSED] 1542 | DS _N/O_CONT
BI8 DISCONNECTOR NORMALLY OPEN 1543 | DS_N/C_CONT
BI9 CARRIER PROTECTION BLOCK 1544 CRT_BLOCK
BI10 EXTERNAL CB CLOSE COMMAND 1545 CB CLOSE
BI11 (*)|DC POWER SUPPLY 1546 DC_SUPPLY
Bl12 TRANSFER TRIP COMMAND 1 1547 8531
1551 EXT_TRIP-A
10#2 BI16 EXTERNAL TRIP - A Ph 1556 EXT CBFIN-A
BH7  |EXTERNAL TRIP - B Ph 1552 1 EXT_TRIP-B | of e BISW setting
122; Eé;l:r_CTBRI-'”I:NCB in Relay|sétting sheet
BI18 EXTERNAL TRIP - C Ph 1558 | EXT CBEIN-C
10#3 BI19 Spare
BI120 Spare
Bl21 Spare
BI22 CB1 AUTORECLISNG READY 1571 CB1_READY.
BI23 CB2 AUTORECLISNG READY 1572 CB2-READY
Bl24 AUTORECLOSING BLOCK COMMAND | 1573 ARC RESET
BI125 Spare
Bl126 Spare
BI27 Spare
BI28 Spare
10#4 Bl134 Spare
BI135 Spare
BI36 Spare

Note (*): If the binary input of DC power supply‘is,OFF, the ready signal of relay is OFF and the

message ‘Term* rdy off” is display&d, See Section 3.3.6.

Signal No.

Q@ BMleommand

v
Q BI2 command

O Bln command

) )
BI1 [BISW1]
BI1
BI2 [BISW2]
BI2
Bin
Bin

PLC logic

Figure 3.2.1.1 Logic Level Inversion

BN .
- 3

Protection
schemes
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3.2.2 Binary Output Signals

The number of binary output signals and their output terminals vary depending on the relay
model. For all models, all outputs except the tripping command and relay failure signal canlbe
configured.

The signals shown in the signal list in Appendix B can be assigned to the output“telay
individually or in arbitrary combinations. Signals can be combined using either an AND circuit
or OR circuit with 6 gates each as shown in Figure 3.2.2.1. The output circuit can be configured
according to the setting menu. Appendix D shows the factory default settings.

A 0.2s delayed drop-off timer can be attached to these assigned signals.“Ehe“delayed drop-off
time is disabled by the scheme switch [BOTD].

All the models are equipped with normally open trip contacts for each phase.

The relay failure contact closes the contact when a relay defect or abnormality in the DC power
supply circuit is detected.

[BOTD]
Signal List  on

Appendix B GATES ’ I

Auxiliary relay

OR

>1
6 GATES

Figure 3.2.2.4 Configurable Output

3.2.3 PLC (Programmable Logic Contreller) Function

GRL100 is provided with a PL@Hunction allowing user-configurable sequence logics on binary
signals. The sequence logics with timers, flip-flops, AND, OR, XOR, NOT logics, etc. can be
produced by using the PCg8oftware “PLC editor tool” and linked to signals corresponding to
relay elements or binaby citeuits!

Configurable binary inputsiibinary outputs and LEDs, and the initiation trigger of disturbance
record are programumed'by the PLC function. Temporary signals are provided for complicated
logics or for usingsa usessconfigured signal in many logic sequences.

PLC logic is assigned to protection signals by using the PLC editor tool. For PLC editor tool,
refer to PL@ editor instruction manual.

Fiel) D Vewld)

@] x| & 28] v El=am]a] « =1 mos]

| I »
WLE e NH [T 0 o e

Figure 3.2.3.1 Sample Screen of PLC Editor
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3.3 Automatic Supervision
3.3.1 Basic Concept of Supervision

Though the protection system is in the non-operating state under normal conditions, it is Waiting
for a power system fault to occur at any time and must operate for faults without fail. Therefore,
the automatic supervision function, which checks the health of the protection system during
normal operation, plays an important role. A numerical relay based on microprocessor
operations is suitable for implementing this automatic supervision function of the protection
system. The GRL100 implements the automatic supervision function taking@dyvantage of this
feature based on the following concept:

e The supervising function should not affect protection performance.
e Perform supervision with no omissions whenever possible.

e When a failure occurs, it should be able to easily identify the loeation of the failure.

3.3.2 Relay Monitoring
The following items are supervised:

AC input imbalance monitoring

The AC voltage and current inputs are monitored toycheck that the following equations are
satisfied and the health of the AC input circuits/is checked.

e Zero sequence voltage monitoring
[Va+ Vb + V¢ /3<6.35(V)
e Negative sequence voltage menitoring
[Va +a’Vp +aVe| /3 < 6.350W)
where,
a = Phase shiftet of 120°
e Zero sequence gurrent monitoring
T+ Tp + I 3ING3 < 0.1 x Max(|Ial, [Tbl, lle]) + ko
where,
3lg™=Residual current
Max(fla], [Ib|, [Ic|) = Maximum amplitude among I, I, and I,
kg = 5% of rated current

These“zero sequence monitoring and negative sequence monitoring allow high-sensitivity
detection of failures that have occurred in the AC input circuits.

The"negative sequence voltage monitoring allows high sensitivity detection of failures in the
voltage input circuit, and it is effective for detection particularly when cables have been
connected with the incorrect phase sequence.

The zero sequence current monitoring allows high-sensitivity detection of failures irrespective
of the presence of the zero sequence current on the power system by introduction of the residual
circuit current.

Only zero sequence monitoring is carried out for the current input circuit, because zero sequence
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monitoring with the introduction of the residual circuit current can be performed with higher
sensitivity than negative sequence monitoring.

A/D accuracy checking

An analog reference voltage is input to a prescribed channel in the analog-to-digitalf(A/D)
converter, and the system checks that the data after A/D conversion is within the presesibed
range and that the A/D conversion characteristics are correct.

Memory monitoring

The memories are monitored as follows depending on the type of memorygandithe health of the
memory circuits is checked:

e Random access memory monitoring:
Writes/reads prescribed data and éheckssthe storage
function.

e Program memory monitoring: Checks the checksum valuefof the written data.

e Setting value monitoring: Checks for discrepanciesshetween the setting values stored in
duplicate.

Watchdog Timer

A hardware timer, which is cleared periodically, by Seftware, is provided and the system checks
that the software is running normally.

DC Supply monitoring

The secondary voltage level of the builtsin DC/DC converter is monitored and the system checks
that the DC voltage is within the prescribed range. If a failure is detected, the relay trip is blocked
and the alarm is issued.

Furthermore, DC supply is monitoredyby using the binary input signal in the current differential
protection. If the binary input{signal,is “OFF” (= DC supply “OFF” or “Failure”), the ready
condition of the differentialprotection is “OFF” and both local and remote relays are blocked.
(Refer to Table 3.2.1.2.) This mOnitoring is provided to surely block the unwanted operation of
remote terminal relays causedsby sending the remote terminals an uncertain data even for short
time at DC supply off or failure, though the former monitoring is enough at DC supply off or
failure in general.

Tripping output monitoring

The systemfmenitors the tripping output contacts and checks that they do not maintain the
"make"state@€xceeding the prescribed time, to ensure that there is no false operation failure in
the grippingyoutput circuit. This item is implemented for models 400s and 500s which have a
fagtlt detector (FD).

3.3.3 CT Circuit Current Monitoring
The'CT circuit is monitored to check that the following equation is satisfied and the health of the
CT circuit is checked.
Max([lal, [Tb, [Ic[) — 4 x Min(|Ia, [Ip|, [Ic[) = ko
where,

Max(|Ia], [Ib|, [Ic[) = Maximum amplitude among I, I, and I,
Min(|Ia), |Ip|, [I¢|) = Minimum amplitude among I, I, and I,
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ko = 20% of rated current

The CT circuit current monitoring allows high sensitivity detection of failures that have occurred
in the AC input circuit. This monitoring can be disabled by the scheme switch [CTSV].

3.3.4 CT Circuit Failure Detection

If a failure occurs in a CT circuit, the differential elements may operate incorrectly. GRL100
incorporates a CT failure detection function (CTF) against such incorrect operation. When the
CTF detects a CT circuit failure, it can block the DIF trip.

The CTF is enabled or disabled by the scheme switch [CTFEN] as follows?
- “Off’: Disabled.

- “On”: Enabled. If once CTF is detected, the CTF function ¢annot.be reset until ID is
reset.

- “OPT-On”: Enabled. After CTF is detected, the CTF function is reset if CTFUV,
CTFDV or CTFOVG operates.

The DIF trip is blocked or not by the scheme switch [CTECNTY:
“NA”: No block the DIF trip
“BLK”: Block the DIF trip

Detection logic
Figure 3.3.4.1 shows the CTF detection logie:

381:ID-A
382:1D-B
D |-8-383:ID-C N CTF detection
388:CTFUVD-A
389:CTFUVD-B
CTFDVI8.390:CTFUVD-C —
392:CTFUV-A 51
393:CTFUV-B -
£ 394:CTFUV-C
CTFUV. & '
2391
CTFOVG y ID (CFID): Differential current element for CTF
CTFDV (CFDV): Change of undervoltage element for CTF
CTF detection CTFUV (CFUV): Undervoltage element for CTF
1 CTFOVG (CFOVG): Zero-sequence overvoltage element for CTF

Figure 3.3.4.1 CTF Detection Logic

Setting

Thefsetting €lements necessary for the CTF and their setting ranges are as follows:
Element Range Step Default Remarks
CFID 0.25-5.00A 0.1A 025A Id current level

(0.05-1.00A 0.01A 0.05A) ()

CRUV 20-60V 1V 20V
CFDV 1-10% 1% 7% % of rated voltage
CFOVG 0.1-100V 01V 1.0V Zero-sequence voltage
[CTFEN] Off/On/OPT-On Off CTF enabled or not
[CTFCNT] NA/BLK NA Control by CTF detection

(*) Current values shown in the parentheses are in the case of 1 A rating. Other current values are in
the case of 5 A rating.
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3.3.5 Differential Current (Id) Monitoring

The DIFSV element is provided to detect any erroneous differential current appearing as a result
of CT circuit failure. The tripping output signal of the DIF elements can be blocked when the
DIFSV element output is maintained for the setting time of TIDSV. To block the tripping@utput
with DIFSV operation, set scheme switch [IDSV] to “ALM&BLK”. To alarm only, set to
“ALM”.

3.3.6 Telecommunication Channel Monitoring

The telecommunication channel is monitored at each terminal by employinga cycligiredundancy
check and fixed bit check of the received data. The check is carried out fogevery sampling.

If a data failure occurs between the local terminal and remote terminal 1)and lasts for ten
seconds, failure alarms "Coml fail" and "Coml fail-R" are issued“at, the local and remote
terminals respectively. "Coml fail" is a failure detected by the localyterminal relay, and "Com1
fail-R" is a failure detected by the remote terminal relay. If thefailare occurs between the local
terminal and remote terminal 2, "Com2 fail" and "Com?2 fail-R"are issued.

Note: The remote terminal 1 and 2 are those with whigh'the local communication port 1
(CH1) and 2 (CH2) are linking with.

In the case that the GRL100 is linked directly to afdedicated optical fiber communication circuit,
sending and receiving signal levels are monitored and error messages "TX1 level err" of CH1 or
"TX2 level err" of CH2 for sending signal and "RXl, level err" of CH1 or "RX2 level err" of CH2
for receiving signal are output when the levelsifall befow the minimum allowed.

In the communication setup in which the GRLIQO receives the clock signal from the multiplexer,
an error message "CLK1 fail" of CHiyor 'CLK?2 fail" of CH2 is output when the signal is
interrupted.

Note: Messages "Com?2 fail!!, "RX2 level err", "TX2 level err" and "CLK2 fail" are valid
in three-terminal applicagtions.

If the ready signal of the remotefterminal relay via CH1 or CH2 is OFF during ten seconds or
more, the message ‘Termlfrdy off or “Term2 rdy off” is displayed. (For the ready signal, see
Appendix N.)

3.3.7 GPS Signal Reception Monitoring (For GPS-mode only)

If the GPS signal receiving from the GPS receiver unit is interrupted, an alarm is issued.

3.3.8 Relay Address Monitoring

In @ppligations where the telecommunication channel can be switched, it is possible that the data
couldde communicated to the wrong terminal. To avoid this, the relay address can be assigned
and monifored at each terminal to check that the data is communicated to the correct terminal.

The different address must be assigned to a relay at each terminal.

The monitoring is enabled by setting the scheme switch [RYIDSV] to "ON".

3.3.9° Disconnector Monitoring

The disconnector is monitored because the disconnector contact signal is used for the
out-of-service terminal detection and for the stub fault protection in the one-and-a-half busbar
system.
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To monitor the disconnector, one pair of normally open contacts 89A and normally closed
contacts 89B are introduced. Disconnector failure is detected when both 89A and 89B are
simultaneously in the open or closed state for the prescribed period.

The monitoring is blocked by setting the scheme switch [LSSV] to OFF. The default setting ‘of
[LSSV] is OFF to prevent a false failure detection when the disconnector contacts are nét
introduced.

3.3.10 Failure Alarms

When a failure is detected by the automatic supervision, LCD display, LERs indi€ation, external
alarm and event recording are performed.

Table 3.3.10.1 summarizes the supervision items and alarms. The LCD/mgssages are shown on
the "Auto-supervision”" screen which is displayed automatically when a'failure is detected or
displayed by pressing the key. The event record messages are;shown on the "Event
record" screen by opening the "Record" sub-menu. The alarmgfate, retained until the failure is
recovered.

The alarms can be disabled collectively by setting the scheue switch [AMF] to OFF. This setting
is used to block unnecessary alarms during commissioning tests'or maintenance.

When the Watch Dog Timer detects that the software is not funning normally, LCD display and

6F2S0835

event recording of the failure may not function,normally?

A DC supply failure disables the LCD display @and%eyent recording of the failure as well.

For details of discrimination of the two failuses mentioned above, see Section 6.7.2.

Table 3.3.104"“Supervision Items and Alarms

Supervision Item LCD KED LED External | Event

message “IN SERVICE" | "ALARM" | alarm record message
Cg ilr:)put imbalance monitoring Vo, (1) on/off (2) on ) }goe(?:r IV2err/
CT circuit monitoring () on/off (7) on 4) CTerr
AD accuracy. ch.eckmg " off on @ Relay fail
Memory monitoring
Watch Dog Timer — off on (4) —
DC supply monitoring — off (3) (4) DC supply
Trip output monitoring ©/P circuit fail on on (4) Relay fail
Telecommunication monitoring Com.[ fail on on (5) Com.[ fail

Com.[ fail-R (*) on off (5) Com.[ fail-R (*)

Sampling Synchronization‘monitering Sync.[ fail (*) on on 4) Sync.[ fail (*)
Send signal level mionitoring TX O level err (¥) on off (5) TX O level err (*)
Receive signal level'monitoring RX [ level err (*) on off (5) RX [ level err (*)
Clock monitoring CLK.[I fail (*) on off (5) CLK.[I fail (*)
Ready signal monitoring Term.[J rdy off (*) on on (5) Term.[J rdy off (*)
GPS signal reception monitoring GPS 1PPS off on on (5) GPS 1PPS off
Disconaectormonitoring DS fail on on (4) DS fail
|d menitoring Id err on/off (6) on (4) Relay fail
Relayaddress monitoring RYIDO err on on (%) RYID] err
CTF monitoring CT fail on on (5) CTF

(*) [Jtakes 1 or 2 according to the channel linking, either with remote terminal 1 or 2.

(1) There are various messages such as "--- err" and "+~ fail" as shown in the table in Section 6.7.2.

— 127 —



TOSHIBA 6F2S0835

(2) The LED is on when the scheme switch [SVCNT] is set to "TALM", and off when "ALM &
BLK" (refer to Section 3.3.11).

(3) Whether the LED is lit or not depends on the degree of voltage drop.

(4) The binary output relay "FAIL" operates.

(5) The user-configurable binary output relays operate if the signal assigned.

(6) The LED is on when the scheme switch [IDSV] is set to "ALM", and off when "ALM & BLK "

(7) The LED is on when the scheme switch [CTSV] is set to "ALM", and off when "ALM & BLK".

3.3.11 Trip Blocking
When a failure is detected by the following supervision items, the trip functien 1S blocked as long
as the failure exists and is restored when the failure is removed:
e A/D accuracy checking
e Memory monitoring
e Watch Dog Timer
¢ DC supply monitoring
e Telecommunication channel monitoring (blocking the!differential protection trip only)

When a failure is detected by AC input imbalance monitoring, CT circuit current monitoring or
differential current monitoring, the scheme switchifyfSV&NT ], [CTSV] or [IDSV] setting can be
used to determine if both tripping is blocked and'afi alatm is output, or, if only an alarm is output.
The CT circuit current monitoring and the differentialeurrent monitoring can be disabled by the
[CTSV] and [IDSV] respectively.

3.3.12 Setting

The setting elements necessary for thelautomatic supervision and their setting ranges are shown
in the table below.

Element Range Step Default Remarks

DIFSV 0.25 - 10.00A 0.01A 0.50A Differential current supervision
(0.05—-2.00A 0.01A 0.10A) (*)

TIDSV 0-60s 1s 10s Detected time setting

RYID 0-63 0 Local relay address

RYID1 0-63 0 Remote 1 relay address

RYID2 0:63 0 Remote 2 relay address

[IDSV] OFF/ALM&BLK/ALM OFF Differential current supervision

[RYIDSV] #OFF/ON ON Relay address supervision

[LSSV] ON/OFF OFF Disconnector monitoring

[SVCNT] ALM&BLK/ALM ALM&BLK  Alarming and/or blocking

[CTSV] OFF/ALM&BLK/ALM OFF CT circuit monitoring

(*) Current values shown in parentheses are in the case of 1A rating. Other current values are in the
case of 5A rating.

For setting method, see Section 2.2.12.

For the setting range of CT circuit failure detection, see section 3.3.4.
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3.4 Recording Function

The GRL100 is provided with the following recording functions:
Fault recording
Event recording
Disturbance recording

These records are displayed on the LCD of the relay front panel or on the local or remote PC.

3.41 Fault Recording

Fault recording is started by a tripping command of the GRL100, a tripping*command of the
external main protection or PLC command by user-setting (max. 4) and,thesfollowing items are
recorded for one fault:

Date and time of fault occurrence
Faulted phase

Tripping phase

Tripping mode

Fault location

Relevant events

Power system quantities

Up to 8 most-recent faults are stored as fault z€cordS¥If a new fault occurs when 8 faults have
been stored, the record of the oldest fault is,deleted and the record of the latest fault is then
stored.

Date and time of fault occurrence

The time resolution is 1 ms usingthe relay internal clock.

To be precise, this is the time af whicha tripping command has been output.

Fault phase
The faulted phase is indieatedsby DIF, OC or OCI operating phase.

Tripping phase

This is the phasgto which a tripping command is output.

Tripping mode

This shows thesprotection scheme that outputted the tripping command.

Fault location

The distance to the fault point calculated by the fault locator is recorded.

The distance is expressed in km and as a percentage (%) of the line length in two-terminal
application. In case of three-terminal application, the distance in km and the section on the fault
point are displayed.

For the fault locator, see Section 2.13.
Relevant events

Such events as autoreclose, re-tripping following the reclose-on-to-a fault or autoreclose and
tripping for evolving faults are recorded with time-tags.
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Power system quantities

The following power system quantities in pre-faults and post-faults are recorded. The power
system quantities are not recorded for evolving faults.

- Magnitude and phase angle of phase voltage (Va, Vb, V¢)

- Magnitude and phase angle of phase current at the local terminal (I, Ip, I¢)

- Magnitude and phase angle of phase voltage for autoreclose (Vg1, Vs2)

- Magnitude and phase angle of symmetrical component voltage (V1, V2, Vg)

- Magnitude and phase angle of symmetrical component current at the Tocal*terminal (I, Ip,
Io)

- Magnitude and phase angle of positive sequence voltage at the remote t€rminal 1 and 2 (V11,
Vi2)

- Magnitude and phase angle of phase current and residual cumgent¥at the remote terminal 1
(Ia1. Ib1. Ic1, Io1)

- Magnitude and phase angle of phase current and residual‘eurrent at the remote terminal 2
(Ta2, b2, Ic2, Ip2)

- Magnitude of phase differential current (I g, Lgp. Iqe)

- Magnitude of residual differential current (Iigg)

- Telecommunication delay time 1 at the remote tefminal 1

- Telecommunication delay time 2 at theemete terminal 2

Phase angles above are expressed taking that'ef positive sequence voltage or positive sequence
current when the voltage is small ormofvoltage is input) as a reference phase angle.

3.4.2 Event Recording

The events shown are recorded with a 1 ms resolution time-tag when the status changes. The user
can set the maximum 128 régording items and their status change mode. The event recording is
initiated by a binary jfiputisignal. The event items can be assigned to a signal number in the
signal list. The Qstatus, change mode is set to “On” (only recording when On.) or
“On/Off’(recording When both On and Off.) mode by setting. The items of “On/Off” mode are
specified by “Bi-trigger events” setting. If the “Bi-trigger events” is set to “100”, No.1 to 100
events are “On/Off2simode and No.101 to 128 events are “On” mode.

The name ofiévent can be set by RSM100. Maximum 22 characters can be set, but LCD displays
up t@”11 characters of them. Therefore, it is recommended the maximum characters are set. The
sethame can be viewed on the Setting(view) screen.

The elemeénts necessary for event recording and their setting ranges are shown in the table below.
The default setting of event record is shown in Appendix H.

Element Range Step Default Remarks
BITRN 0-128 1 100 Number of bi-trigger(on/off) events
EV1-EV128 0-3071 Assign the signal number

Up to 480 records can be stored. If an additional event occurs when 480 records have been
stored, the oldest event record is deleted and the latest event record is then stored.
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3.4.3 Disturbance Recording

Disturbance recording is started when overcurrent or undervoltage starter elements operate op@
tripping command is output, or PLC command by user-setting (max. 4: Signal No. 2632 to 2635)
is outputted. The records include 19 analog signals (local terminal: Vg, Vb, Ve, la, Ib, I¢; 310,

I4a, Idb, Idc, 1do, remote terminal 1: 151, Iy 1, I, 31 remote terminal 2: 17, Iy, I, 31pg), 32

binary signals and the dates and times at which recording started. Any binary signal shown in
Appendix B can be assigned by signal setting of disturbance record. The default setting of binary
signal is shown in Appendix H.

The name of binary signal can be set by RSM100. Maximum 22 charactets,candbe set, but LCD
displays up to 11 characters of them. Therefore, it is recommended the maximuni Characters are
set. The set name can be viewed on the Setting(view) screen.

The LCD display only shows the dates and times of disturbance recétds Stefed. Details can be
displayed on the PC. For how to obtain disturbance records on the PGpysee the PC software
instruction manual.

The pre-fault recording time is fixed at 0.3s and the post-fault reeording time can be set between
0.1 and 3.0s and the default setting is 1.0s.

The number of records stored depends on the post-faulttecording time and the relay model. The
typical number of records stored in 50Hz and 60Hz power System is shown in Table 3.4.3.1.

Note: If the recording time setting is changedythe reeords stored so far are deleted.

Table 3.4.3.1 Post Fault Recording Time@nd Number of Disturbance Records Stored
Recordingtime 0.1s 0.5s 1.0s /S5 20s 255 3.0s

50Hz 36 18 11 8 6 5 4
60Hz 30 15 9 6 5 4 3

Setting

The elements necessary forgstarting/disturbance recording and their setting ranges are shown in
the table below. The model\ 100 series does not provide UVP-S and UVP-G elements.

Element Range Step  Default Remarks

Timer 0.1-310,s 01s 10s Post-fault recording time
OCP-S 0.5-2500A 01A 100A Overcurrent detection (phase fault)
(0.150.0A 01A 20A)(9

OCR:G 0/6-250.0A 01A 50A Overcurrent detection (earth fault)
(0.1-500A 01A 1.0A)

UVP-3 0-132V 1V 88V Undervoltage detection (phase fault)

UVP-G 0-76 V 1V 51V Undervoltage detection (earth fault)

(*) Current values shown in the parentheses are in the case of 1 A rating. Other current values are in
the case of 5A rating.

Starting the disturbance recording by a tripping command or the starter elements listed above is
enabled or disabled by setting the following scheme switches with identical names with the
starter elements except the switch [TRIP].
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Element Range Step Default Remarks

[TRIP] ON/OFF ON Start by tripping command

[OCP-S] ON/OFF ON Start by OCP-S operation O
[OCP-G] ON/OFF ON Start by OCP-G operation 0
[UVP-S] ON/OFF ON Start by UVP-S operation

[UVP-G] ON/OFF ON Start by UVP-G operation
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3.5 Metering Function

The GRL100 performs continuous measurement of the analog input quantities. The
measurement data shown below is updated every second and displayed on the LCD of the relay
front panel or on the local or remote PC. The model 100 series measures current quantitie§ only.
- Magnitude and phase angle of phase voltage (Vga, Vb, V¢)

- Magnitude and phase angle of phase current at the local terminal (I, Ip, I¢)

- Magnitude and phase angle of phase voltage for autoreclose (Vg1, Vg2)

- Magnitude and phase angle of symmetrical component voltage (V1, V280)

- Magnitude and phase angle of symmetrical component current at the loeal terminal (I, Ip,
Io)

- Magnitude and phase angle of positive sequence voltage at the rémotejterminal 1 and 2 (V11,
Vi2)

- Magnitude and phase angle of phase current and residual cumrent at the remote terminal 1
(a1, Iv1, Ic1, In1)

- Magnitude and phase angle of phase current and residual®Current at the remote terminal 2
(Ta2, Ib2, Ic2, 102)

- Magnitude of phase differential current (I458gb, Tae)
- Magnitude of residual differential current (ly)
- Percentage of thermal capacity (THM%)

- Pickup current of segregated-phase currentdifferential element (Ipya, Ipub, Ipuc)
- Restraining current of segregated-phase current differential element (L4, L1y, Lic)

- Telecommunication delay tifi€yl atithe remote terminal 1

- Telecommunication delaytime 2'at the remote terminal 2

- Active power and feactive power

- Frequency

Phase angles aboye areexpressed taking that of positive sequence voltage or positive sequence

current when the voltage is small or no voltage is input) as a reference phase angle, where
leading phasesanglesfare expressed as positive, (+).

The aboye system/quantities are displayed in values on the primary side or on the secondary side
detefminedwby the setting. To display accurate values, it is necessary to set the CT ratio and VT
ratio agfwell. For the setting method, see "Setting the line parameters" in 4.2.6.7.

The signifig of active and reactive power flow direction can be set positive for either power
sending or power receiving. The signing of reactive power can be also set positive for either
lagging phase or leading phase. For the setting method, see Section 4.2.6.6.
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4. User Interface

4.1 Outline of User Interface

The user can access the relay from the front panel.

Local communication with the relay is also possible using a personal computer (PC) via an
RS232C port. Furthermore, remote communication is also possible using RSM (Relay Setting
and Monitoring) or IEC60870-5-103 communication, etc., via an RS485.

This section describes the front panel configuration and the basic configuration ofithe menu tree
of the local human machine communication ports and HMI (Human Ma¢hine Interface).

411 Front Panel

As shown in Figure 3.1.5.1, the front panel is provided with a liquiderystal display (LCD), light

emitting diode (LED), operation keys, | VIEW | and | RESETY\keys, monitoring jack and

RS232C connector.

LCD

The LCD screen, provided with a 4-line, 40-charactesback-light, displays detailed information
of the relay interior such as records, status andgsettings. The LCD screen is normally unlit, but

pressing the | VIEW | key will display the digestiscreen and pressing any key other than | VIEW

and (RESET | will display the menu screen.

These screens are turned off by pregsingthe | RESET | key or key. If any display is left for
5 minutes or longer without opefation;the back-light will go off.

LED
There are 8 LED displays. Fhe signal labels and LED colors are defined as follows:
Label Color; Remarks
IN SERVICE  Green Lit when the relay is in service.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.
TESTING Red Lit when the testing switches are in test
position.
(CER1) Red Configurable LED to assign signals with or without
latch when relay operates.
(KED2) Red Configurable LED to assign signals with or without
latch when relay operates.
(LED3) Red Configurable LED to assign signals with or without
latch when relay operates.
(LED4) Red Configurable LED to assign signals with or without

latch when relay operates.

The TRIP LED lights up once the relay is operating and remains lit even after the trip command
goes off. For the operation, see Section 4.2.1.

Operation keys

The operation keys are used to display records, status, and set values on the LCD, as well as to
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input or change set values. The function of each key is as follows:

® 0-9, —: Used to enter a selected number, numerical values and text strings.
QV A Used to move between lines displayed on a screen.
Keys 2, 4, 6 and 8 marked with ¥, 4, P and A are also used to entéf'te
strings.

® [CANCEL]: Used to cancel entries and return to the upper screen.

4
@ : Used to end entry operation, return to the upper screenger turn off the

display.
® |ENTER | Used to store or establish entries. \

" Auto-supervision".

Pressing the [RESET | key turns off the display. @

Monitoring jacks

(VIEW) and (RESET) keys
Pressing the key displays digest screens such as wé~ ' "Latest fault" and

The two monitoring jacks A and B and their respective s can be used when the test mode is
selected on the LCD screen. By selecting the signal to¥he observed from the "Signal List" and
setting it on the screen, the signal can be displayed on LED A or LED B, or output to an
oscilloscope via a monitoring jack.

RS232C connector
The RS232C connector is a 9-WK e connector for serial RS232C connection with a local

personal computer.
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4.1.2 Communication Ports

The following interfaces are provided as communication ports:

e RS232C port

e RS485, Fibre optic or Ethernet LAN port for serial communication
e [RIG-B port

e Interface port for telecommunication link

RS232C port

This connector is a standard 9-way D-type connector for serial port RS232@, trafsmission and is
mounted on the front panel. By connecting a personal computer to thi§ connéctor, setting and
display functions can be performed from the personal computer.

RS485, Fibre optic or Ethernet LAN port

One or two serial communication ports can be provided. In the siagle-port type, it is connected to
the RSM (Relay Setting and Monitoring system) viagtheyprotocol converter G1PR2 or
IEC60870-5-103 communication via BCU/RTU (Bay€ontrgl Unit / Remote Terminal Unit) to
connect between relays and to construct a network communication system. (See Figure 4.4.1 in
Section 4.4.)

In the case of the two-port type, one port (COMilor OR1) can be used for the relay setting and
monitoring (RSM) system or IEC60870-5-103(communication, while the other port (COM2 or
OP2) is used for IEC60870-5-103 communication,only.

Screw terminal for RS485, ST connectorifor fibfe optic or RJ45 connector for Ethernet LAN
(10Base-T) is provided on the back6f the relay’as shown in Figure 4.1.2.1. RS232, I0BASE-FL
and 100BASE-FX can be provided:

IRIG-B port

The IRIG-B port is mounted on the transformer module, and collects serial IRIG-B format data
from the external clock to synchrofiize the relay calendar clock. The IRIG-B port is isolated from
the external circuit by“a photo-coupler. A BNC connector is used as the input connector.

This port is on the bagk of the relay, as shown in Figure 4.1.2.1.

Interface port for telecommunication link

The optical or eleetrical interface port for telecommunication link is provided on the back of the
relay as showndanFigure 4.1.2.1. The connector using for the optical interface port is the ST type
(for 2 km class),J C type (for 30 km class) or Duplex LC type (for 80 km class) connector and
the gonnector for the electrical interface port is the D-sub connector.
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Figure 4.1.2.1 Locations of Communication Port
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4.2 Operation of the User Interface

The user can access such functions as recording, measurement, relay setting and testing with the
LCD display and operation keys.

Note: LCD screens depend on the relay model and the scheme switch setting. Thereforg)
LCD screens described in this section are samples of typical model.

421 LCD and LED Displays

Displays during normal operation

Meteringl 16/0ct/1997 184ml 3
Va 127.0kV Ia 2. 10kA
Vb 127.0kV Tb 2. 10kA
Ve 127.0kV Ic 2. 10kA

Note: In the case of model 100s, V* are not displayed.

Metering?2 16/0ct /4997 18:13

Ida 0.00kA Tal 1. 05k Ta2 1.05kA
Idb 0.00kA Ibl 1. 05k% ITb2 1.05kA
ITde 0.00kA Tcl 1 .40 Bulg A Tc?2 1.05kA

Note: I*1 and I*2 are phase currents of témoteterminal 1 and remote terminal 2.

Metering3 6/ 0ct /1997 18:13
T 400. 11MW

— 25.51Mvar
60. 1Hz

Note: In the case of model, 1008y this screen is not displayed.
When the GRL100 is operating netmally, the green "IN SERVICE" LED is lit and the LCD is
off.

Press the (VIEW | key when the LCD is off to display the digest screens "Meteringl",

"Metering2", "Metering3" W Latest fault" and "Auto-supervision" in turn. The last two screens
are displayed onlywhen, there is some data. The following are the digest screens and can be
displayed without enfering the menu screens.

Press the [ RESEIL | key to turn off the LCD.

For any display, the back-light is automatically turned off after five minutes.

Displays)in tripping

Latest fault 16/0ct/ 1997 18:13:45.160
Phase ABN Trip ABC

DIF

47.3km (57.1%)

Note: In the case of model 100s, the fault location is not displayed.

If a fault occurs and a tripping command is output when the LCD is off, the red "TRIP" LED and
other configurable LED if signals assigned to trigger by tripping.

Press the [ VIEW | key to scroll the LCD screen to read the rest of messages.

— 138 —



TOSHIBA

6F2S0835

Press the | RESET | key to turn off the LEDs and LCD display

Notes:
1) When configurable LEDs (LED1 through LED4) are assigned to latch signals by trigger of]

tripping, press the [ RESET | key more than 3s until the LCD screens relight. Confirm tffning
off the configurable LEDs. Refer to Table 4.2.1 Step 1.

2) Then, press the |RESET |key again on the "Latest fault" screen in short period, confirm
turning off the "TRIP" LED. Refer to Table 4.2.1 Step 2.
3) When only the "TRIP" LED is go off by pressing the | RESET | key in shorgeriod, press the
RESET | key again to reset remained LEDs in the manner 1) on the "Batestfault” screen or
other digest screens. LED1 through LED4 will remain lit in case the assignedysignals are still
active state.
Table 4.2.1 Turning off latch LED operation
LEDdightingsstatus
Operation "TRIP" LED Configurable LED
(LED1 - LED4)
Step1 | Press the (RESET) key more than 3s on Ag Yy
etost P . )3 . e
the "Latest fault" screen Ly e v
continue to lit turn off *
Step 2 Then, press the | RESET | key in shoft :61
H n " ‘ (
period on the "Latest fault" screen v
turn off *

When any of the menu screefs isidiSplayed, the [VIEW] and [RESET] keys do not function. To

return from menu screen toithe digest "Latest fault" screen, do the following:

e Return to the top sereen of the menu by repeatedly pressing the key.

e Press the kewyto turn off the LCD.

e Press the key to display the digest "Latest fault" screen.

Displays in,automatic supervision operation

Auto—-supervision

D IO

err,

08/Dec/1997

22:56

If the automatic supervision function detects a failure while the LCD is off, the
" Auto-supervision" screen is displayed automatically, showing the location of the failure and the
"ALARM" LED lights.

Press the | VIEW | key to display other digest screens in turn including the "Metering" and
"Latest fault" screens.
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Press the |RESET | key to turn off the LCD display. However, if the failure continues, the
"ALARM" LED remains lit.

After recovery from a failure, the "ALARM" LED and "Auto-supervision" display turn @

automatically.
If a failure is detected while any of the screens is displayed, the current screen remains dis
and the "ALARM" LED lights.

Notes: L 4
1)  When configurable LEDs (LED1 through LED4) are assigned to latch sig

alarm, press the | RESET | key more than 3s until all LEDs reset excepty,

2) When configurable LED is still lit by pressing | RESET | key in sho%'o

issuing an
ICE" LED.

1 tive state.

key again to reset remained LED in the above manner.
3) LEDI through LED4 will remain lit in case the assigned signals a

While any of the menu screens is displayed, the | VIEW | and ys do not function.

To return from menu screen to the digest "Auto-supervision" screen, do the following:

e Return to the top screen of the menu by repeatedly,pressi @ ; key.
e Press the key to turn off the LCD.

e Press the | VIEW | key to display the digest %

ervision" screen.

L 4

>
N
N

Q
o
&

L 4

— 140 —



TOSHIBA

6F2S0835

4.2.2 Relay Menu

Figure 4.2.2.1 shows the menu hierarchy in the GRL100. The menu has five sub-men
"Record", "Status", "Setting (view)", "Setting (change)", and "Test". For details of the m@

hierarchy, see Appendix E.

Menu —1— Record ——

I Status ——

—— Setting (view)

N

L 4

O
Q>®

L 4

- Test

Figure 4.

@@hange) —_

O

4
Time sync source 0

Clock adjustment Q
Terminal condim

tion
unication
ord
tatus

Fault record
Event record
Disturbance record
Autoreclose count

Metering
Binary I/0O
Relay element

Protection
Binary input
Binary output
LED

Password
Description
Communication
Record

Status
Protection
Binary input
Binary output
LED

Switch
Binary output
Timer

Logic circuit
Sim. fault

2.2.1 Relay Menu
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Record

In the "Record" menu, the fault records, event records and disturbance records can be displayed
or erased. Furthermore, autoreclose function can be displayed in counter form or reset.

Status

The "Status" menu displays the power system quantities, binary input and output status, rélay
measuring element status, signal source for time synchronization (IRIG-B, RSM, IEC or GPS),
terminal condition (In- or out-of-service) and adjusts the clock.

Setting (view)

The "Setting (view)" menu displays the relay version, plant name and the cusrent settings of
relay address, IP address and RS232C baud rate in communication, recogd, §tatus, protection,
configurable binary inputs, configurable binary outputs and configurable LEDs.

Setting (change)

The "Setting (change)" menu is used to set or change the settifigs, of password, plant name, relay
address, IP address and RS232C baud rate in commusicationy record, status, protection,
configurable binary inputs, configurable binary outputs and ¢onfigurable LEDs.

Since this is an important menu and is used to set or change,settings related to relay tripping, it
has password security protection.
Test

The "Test" menu is used to set testing switches, toytest the trip circuit, to forcibly operate binary
output relays, to measure variable timer time) tonobserve the binary signals in the logic circuit,
and to set the synchronized trigger signal for.end-to-end dynamic test.

When the LCD is off, press any keyagthemthan the [VIEWJ and [RESET] keys to display the top
"MENU" screen and then procéed te, the relay menus.

MENU
1=Recotrd 2=Status
3=Sett@neglview) 4=Setting(change)
5 =T gspt

To display the "MENU" screen when the digest screen is displayed, press the | RESET | key to
turn off theZCD 4then press any key other than the [VIEWJ and [RESET] keys.

Presg’the key when the top screen is displayed to turn off the LCD.

Anexample’of the sub-menu screen is shown below. The top line shows the hierarchical layer of
the screen, screen title and total number of lines of the screen. The last item is not displayed for
all the screens. "/6" displayed on the far left means that the screen is in the sixth hierarchical
layer, while "1/8" displayed on the far right means that the screen has eight lines excluding the
top line and that the cursor is on the first line.

To move the cursor downward or upward for setting or viewing other lines not displayed on the
window, use the ¥ and A keys.
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/6 Scheme switch 1/ 8
ARC-EXT 0=0f°fFf 1=0n 1
ARC-BU 0=0ff 1=0n 1
ARCDIFG 0=0ff 1=0n 1
VCHK 0=0ff 1=LB 2=DB 3=SY 1
ARC-SM 0=0ff 1=S2 2=S3 3=54 1
VIPHSEL 1=A 9 =B 3=C 1
VI-RATE 1=PH/G 2=PH/PH 1
SPH-VT 1=BUS 2=Line 1

To move to the lower screen or move from the left-side screen to the¥gight-side screen in
Appendix E, select the appropriate number on the screen. To return to thesuighenscreen or move

from the right-side screen to the left-side screen, press the key.

The | CANCEL| key can also be used to return to the higher screengbut itimust be used carefully
because it may cancel entries made so far.

To move between screens of the same hierarchical depth, first®eturn to the higher screen and
then move to the lower screen.

4.2.3 Displaying Records

The sub-menu of "Record" is used to display fault re€erds, event records, disturbance records
and autoreclose counts.

4.2.3.1 Displaying Fault Records
To display fault records, do the following:

e Open the top "MENU" screen, by pressing any keys other than the [VIEW] and [RESET]
keys.

e Select 1 (= Record) to display the "Record" sub-menu.

/1 Recgorld
l1=Faulg wecord 2=Event record

3=Diphsst@9yrbance record 4=Autoreclose count

e Select 1 (= Fault tecord) to display the "Fault record" screen.

/ 20 Fault record
=Wisplay 2=Clear

e Select 1 (= Display) to display the dates and times of fault records stored in the relay from the
top in new-to-old sequence.

/3 Fault record 1/ 8
g1 16/0ct/1997 18:13:57.031
#2 20/Sep/1997 15:29:22.463
#3 04/Jul/1997 11:54:53.977

e Move the cursor to the fault record line to be displayed using the & and ¥ keys and press
the | ENTER | key to display the details of the fault record.
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/4 Fault record #1 3,/4 5
Date and Tme —>| 16 ,/0ct /1997 18:13:57. 031
Faultphase —2|Phase ABCN Trip ABC <€ Tripping
Tripping mode —>|D [ F phase

Faultlocaton —>|% %% %km (Junction—Remotel) *OB%XNC*CF
Prefault values

Va kkk, kkV kkok, x° la k., kkkA *kk, x°
Vb k%%, *kkV kk ok, x° b k3k. kkkA kokok, %°
Ve kksk, kxkV *kk, x° 1 3k, kkkA kkk, x°
Vsl skksk, kkV kokok, k° ¢
Vi kkk, kkV 0. 0° 11 k%, kxk A EFEIE =
V2 kksk, kxkV *kk, x° 12 3k, kxkA R EN €
VO k%%, *xkV kkok, x° 10 sk, kkkA * °
V11 skksk., kkV kokok, k°

V12 sk, kkV  kskk. %° @
Tal %%k. kkkA k ok ok, %° la2 xx. kxkA °
Ib1l k. %kkA ok ok, x° 1 b2 *x3k. kkkA 7 %k
ITcl k*x. %xkkA kk ok, x° lc2 *xs3k. skxk *. %°
101 k3. *%%kkA *kk, x° 102 x3k. skx %k, x°
lda %3k, skkxkA

l1db sksk. skkxkA

ldec k3. kx%kkA

1dO0  sksk. skx kA
Power system Fault values

quanties =~ —> V a kkk, kkV *okok, k° kokok, k°
Vb k%%, kkV kok ok, k° ok ok, x°
Ve kkk, kkV kok ok, k° ok ok, %x°
Vsl sksksk. kkV kokok, k°
Vi1 k%%, kkV 0. 0° ok ok, x°
A\ kkk, kkV kok ok, k2 *ok ok, x°
Vo kkk, kkV %3k k. kokok, k°

V11l kkk, kxkV 3k °
V12 skkk, kxkV
Tal k., kkkA l a2 k. kkkA ¥ ksk. x°
Ib1l *kk, k*kkA I b2 =k, kkkA kskok. %°
Tcl skk., kkkA 1l c2 kk. kkkA ¥ ksk. x°
101 k%, skkkA 102 k. %x%kxkA * ok ok, k°
lda ks3k. k%
1 db ks, skkik A
l1dec **’
1d0 ks, x
THM Wk %
Telec delay timel kokkok ks
Telf@gcomm. delay time?2 kokokoskkp s
1 71997 18:13:57. 531
Relevant events —>
1 t,/1997 18 :13:57. 531
F, FT1

Note: I*1 and I*2 are phase currents of remote terminal 1 and remote terminal 2. V11 and V12
are symmetrical component voltages of remote terminal 1 and remote terminal 2.

The lines which are not displayed in the window can be displayed by pressing the & and ¥
key$:

To clear all the fault records, do the following:

e Open the "Record" sub-menu.

e Select 1 (= Fault record) to display the "Fault record" screen.

e Select 2 (= Clear) to display the following confirmation screen.
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/2 Fault

Clear al

record
1 fault
ENTER=Yes

records?

CANCEL=No

e Press the | ENTER | (= Yes) key to clear all the fault records stored in non-volatile memory-

If all fault records have been cleared, the "Latest fault" screen of the digest screens is not
displayed.

4.2.3.2 Displaying Event Records

To display event records, do the following:

e Open the top "MENU" screen by pressing any keys other than4he [VIEW] and [RESET]
keys.

e Select 1 (=Record) to display the "Record" sub-menu.
e Select 2 (= Event record) to display the "Event record" séteen:

/ 2
1=Disply

Event record
2=Clear

e Select 1 (= Display) to display the events‘With date and time from the top in new-to-old

sequence.
/3 Event recoidd 3/21
23/0ct/ 1997 18pd8:58.255 DS On
23/0ct/ 1997 19:198:58.028 DS Off
16/Aug/1997 6 P3:57.773 Com.1 fail Off

The lines which are not displayedfin the window can be displayed by pressing the Aand ¥
keys.

To clear all the event&ecords] do the following:

e Open the "Record"sub-menu.

e Select 2 (=Event récord) to display the "Event record" screen.

o Select 2{(5/Clear) to display the following confirmation screen.

a2 Event record
all

ENTER=Yes

records?
CANCEL=No

Clear event

e Press the [ ENTER | (= Yes) key to clear all the event records stored in non-volatile memory.
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4.2.3.3 Displaying Disturbance Records

Details of disturbance records can be displayed on the PC screen only (*); the LCD displays only
the recorded date and time for all disturbances stored in the relay. To display them, do the
following:

(*) For the display on the PC screen, refer to RSM100 manual.

e Open the top "MENU" screen by pressing any keys other than the [VIEW] and [RESET]
keys.

e Select 1 (= Record) to display the "Record" sub-menu.

e Select 3 (= Disturbance record) to display the "Disturbance record" screcmy

/2 Disturbance record

1=Disply 2=Clear

e Select 1 (= Display) to display the date and time of theddisturbance records from the top in
new-to-old sequence.

/3 Disturbance record 3/12
1 16/0ct/1997 18: 1395031
#2 20/Sep/1997 15:298 29,463
#3 04/Jul /1997 11:54:58. 977

The lines which are not displayed in the @indew ‘can be displayed by pressing the & and ¥
keys.

To clear all the disturbance records;doghe following:
e Open the "Record" sub-menu.
e Select 3 (= Disturbance record) to,display the "Disturbance record" screen.

e Select 2 (= Clear) to digplay the"following confirmation screen.

/2 DisgMsbance record
Clear @ll disturbance records?
ENTER=Yes CANCEL=No

e Press th¢/| ENIER | (= Yes) key to clear all the disturbance records stored in non-volatile
memery:

42.3.4¢ Displaying Autoreclose Counts
The autofeclose output counts can be displayed or can be reset to zero as follows.

To display the autoreclose output counts on the LCD, do the following (for 200 series to 500
series models):

e Select 1 (=Record) on the top "MENU" screen to display the "Record" sub-menu.

e Select 4 (= Autoreclose count) to display the "Autoreclose count” screen.
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e Select 1

/ 2
1=Disply

Autoreclose

count
2=Reset

(= Display) to display the autoreclose counts.
/3 Autoreclose count

SPAR TPAR

CB1 [ 46 [ 221

CB2 [ 46 [ 221

MPAR
I 12}

[ B2 |

In the case of two breaker autoreclose (model 300s and 500s), CB1 andyCB2 mean busbar
breaker and center breaker, respectively. SPAR, TPAR and MPAR{ mean single-phase,
three-phase and multi-phase autoreclose, respectively.

To reset the autoreclose output count, do the following:

e Select 2 (= Reset) on the "Autoreclose count" screen to display the¥'Reset autoreclose count"

screen.

e Select 1

/3 Reset autoreclose caun't
1=CB1
2=CB2

ENTER=Y ¢gs CANCEL=No

(= CB1) or 2 (= CB2 for model 300s and 500s) to display the confirmation screen.
/3 Reset autorec foste count
Reset counts?

e Press the | ENTER | key to mesetithe Count to zero and return to the previous screen.

4.2.4 Displaying the Status

From the sub-menu of!'Status", the following statuses can be displayed on the LCD:

Metering data of the protected line
Status of binary inputs and outputs
Status"of measuring elements output
Status of time synchronization source

Status of remote terminal

Theydata ape updated every second.

This sub-menu is also used to adjust the time of the internal clock.

4241

Displaying Metering Data

To display metering data on the LCD, do the following:

e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.
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/1 Status
l1=Metering 2=Binary 1/0
3=Relay element 4=Time sync source
5=Clock adjustment 6=Terminal condition
(= Metering) to display the "Metering" screen.
/2 Metering 16,/0ct,/ /1997 18:13 3/ 25
Va kokk, kkVo oskkk, k° Ia k. kk kA kksk, k°
Vb kkk., kkV kkok. x° Ib kk, kk kA ckok ok, gk°
Ve kkk, kkV kkk., x° Ic kok, kkk A sk ok sk S
Vsl kkk, kkV o oskksk, k°
V1 kkk, kkV 0. 0° I1 kok, kokk A SRRk S%°
V2 kkk., kkV skkk. x° 12 ko, kok kA Dk R ke
Vo kokk, kkV o oskkk, %k° 10 kok,okok kA vk, k°
Vi1 kkk, kkV kksk, k°
V12 kkk, kkV o oskkk, k°
Ial kk, kkk A kkk. x° Ia2 kokgik ok K& kokk, %
Ibl kk, kk kA kkk. x° Ib2 koo, K@k Ak ok ok, %
Icl dkk, skkk A kkok, x° Ic2 ol SRpk k Ak kok L %°
101 kk, kkk A kkk. x° 102 ke Sk kA kkk, x°
Ida %k, kk kA ITpua sksk. kkkA Thra *kk, kkkA
Idb %k, kkkA Ipub *x%x. “RFANI rb k. kkkA
Idec kk, kkkA Ipuc x¥pScxBA [ rc k. kkkA
1d0 kk, kkkA
THM kkk., k%
Synch. : MODE2A GPS,.: OK (L) NG (R)
Dif. RY:blocked 0@dilff:+%x%ksk. %° (under 0)
Telecomm del afy t/ime™l kkskskskus
Telecomm del agydt ime 2 kskskskskus
Active power sk sk skosk. sk kMW
Reactive poamer - kkkk, *(kkMvar
Frequency kk., kHz

Note: I*1 and [*2 are phase currents of remote terminal 1 and remote terminal 2. V11 and
V12 are gymmetrical component voltages of remote terminal 1 and remote terminal 2.

In theyease ofitwo terminal line application, I*2 and V12 are not displayed.

Id#¥x*+ and Ipu* are differential current,
restraining current and pickup current respectively.
Ipu* = DIFI1 when Id* = Ir*.

"When input electrical quantities at the local
terminal are "0", electrical quantities at the

remote terminal are displayed as "-".

Lines 6 and 7 from bottom are displayed
in COMMODE=GPS setting only.

lq

1

DIFI1

0

—

Metering data is expressed as primary values or secondary values depending on the setting. For
details of the setting, see Section 4.2.6.6.

4.24.2 Displaying the Status of Binary Inputs and Outputs

To display the binary input and output status, do the following:

e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.

e Select 2 (= Binary 1/0) to display the binary input and output status.
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/2 Binary input & output 3/ 5
Input (IO0O#1) (000 000 000 000 000]
ITnput (I0#2) [000 ]
Output (IO#1-trip) [000 000 ]
Output (TO#2) [000O0 000 000 000 00 ]
Qutput (I0#3) [000 000 000 O ]

The display format of IO and FD modules is shown below.

[l | ] ] | ] | | ] | ] | | ] | ] | | | ] o | | I]

Input (I0#1) B B2 BI3 B4 BI5 BI6 BI7 BI8 B9 BH10 Bi11 BM2 (B3 BI14 BI15)
(I0#2) BI16 BH7 BM8 — — — — — — — _ gm N
Input (I0#3:105) B9 BI20 BI21 BI22 BI23 Bi24 BI25 BI26 Bl27 B8 — )" — — —
Input (I0#3:106) B9 BI20 BI21 BI22 BI23 BI24 BI25S — — — —N_— _ _ _
Input (I0#4:104)  BI34 BI35 BI3%6 — — — — — — o W
Output (IO#1-trip) TPA1 TPB1 TPC1 (TPA2 TPB2 TPC2) — — — & = _  _  _  _
Output 10#2)  BO1 BO2 BO3 BO4 BO5 BO6 BO7 BOS BOY/”BEI0“BO11 BO12 FAIL BO13 —
Output (I0#3:103) BO1 BO2 BO3 BO4 BO5 BO6 BO7 BOS@BOY BO0 — — — — —
Output (I0#3:105) BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BOSGBO10 — — — — —

(

(

(

Input

Output (IO#3:106) BO1 BO2 BO3 BO4 BO5 BO6 — & "> — — — — — —

Output (I0#4:104) BO1 BO2 BO3 BO4 BO5 BO6 BO7_¢BE8 BO9 BO10 BO11 BO12 BO13 BO14 —

Output (IO#4:FD) BO1 BO2 BO3 BO4 BO5 BO6 BO7,BO8 FD1 FD2 — — — — —
(*) Input and Output shown in the parentheses,are’not provided in the case of IO8 module.

)
)
)
)

Lines 1 and 2 show the binary inpuf'status. BF to BI18 correspond to each binary input signal.
For details of the binary input signalsys€e Appendix G. The status is expressed with logical level
"1" or "0" at the photo-coupler output €itcuit. The module names of IO#1 to [O#4 in the table
depend on the model. (Refer toAppendix G.)

Lines 5 to 12 show the binary output status. TPA1 to TPC2 of line 5 correspond to the tripping
command outputs. FAIL ofline 6 ,corresponds to the relay failure output. FD1 and FD2 of line 12
correspond to the fault,detector output. Other outputs expressed with BO1 to BO14 are
configurable. The statts of'these outputs is expressed with logical level "1" or "0" at the input
circuit of the outputfrelay driver. That is, the output relay is energized when the status is "1".

To display all théTines,press the A and ¥ keys.

4243 Displaying the Status of Measuring Elements
To displaythestatus of measuring elements on the LCD, do the following:
o { Seléct 2 (= Status) on the top "MENU" screen to display the "Status" screen.

o Scleet’3 (= Relay element) to display the status of the relay elements.

/2 Relay element 3/ 6
DIF.DIFG [000 O ]
0OST (000 000 ]
CBF [000 ]
OC.EF (000 000 000 00 ]
THM (00 ]
Autoreclose [000 000 00 ]

The display format is as shown below.
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A B _C
DFG — — — — - — - — — — %
DIF, DIFG o F
@ B OST _o B OST _  _ Ny
osT OST1 0ST2
OCBF AN B C — — — — - - - - - — % _
A B _C A B _C A B _C
EF  EFI N o - -
OC, EF oc ocl oCt

THM THM-A  THM-T
Autoreclose OVB UVB SYN1 OVL1 UVL1 SYN2 OVL2 UVL2 — — — §— — - =

Line 1 shows the operation status of current differential eleméfts for phase faults and earth
faults, respectively.

Line 2 shows the status of the out-of-step protection. o and s, 1" when the remote terminal
voltage is at a-zone and B-zone respectively. OST Shows the/operation status of out-of-step
element. OST1 and OST2 correspond to the out-of-stepydetection with remote terminal 1 and 2
respectively.

Line 3 shows the status of the overcurrent elementfor breaker failure protection.
Line 4 shows the status of the overcurrent elements and fail-safe elements.

Line 5 shows the status of the thermal overload'eélement.

Line 6 shows the status of elementsfused for autoreclose.

The status of each element is éxpressed with logical level "1" or "0". Status "1" means the
element is in operation.

To display all the lines on the LGD, press the A and ¥ keys.

4244 Displaying the Status of the Time Synchronization Source

The internal clock of ¢he GRE 100 can be synchronized with external clocks such as the IRIG-B
time standard signal clegk or RSM (relay setting and monitoring system) clock or by an
IEC60870-5-103¢controlésystem or GPS. To display on the LCD whether these clocks are active
or inactive and whichjclock the relay is synchronized with, do the following:

e Select 24(= Status) on the top "MENU" screen to display the "Status" screen.

o Select¥4, (=*Fime sync source) to display the status of time synchronization sources.

#2 Time synchronization source 3/ 4
*TRIG: Active

RSM: Inactive

TEC: Inactive

GPS: Inactive

The asterisk on the far left shows that the inner clock is synchronized with the marked source
clock. If the marked source clock is inactive, the inner clock runs locally.

For the setting time synchronization, see Section 4.2.6.6.
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4.24.5 Adjusting the Time
To adjust the clock when the internal clock is running locally, do the following:
e Select 2 (= Status) on the top "MENU" screen to display the "Status" screen.

e Select 5 (= Clock adjustment) to display the setting screen.

/2 12/Feb/1998 22:56:19 [Locall] 1/ 5
Minute ( 0- 59) : 41

Hour ( 0- 23): 22

Day ( 1- 31) ¢ 12

Month ( 1- 12): 2

Year ( 1990- 2089) : 1998

Line 1 shows the current date, time and time synchronization sourfeywithswhich the internal
clock is synchronized. The time can be adjusted only when [Localjyis indicated on the top line,
showing that the clock is running locally. When [IRIG] or [RSMgser [IE€] or [GPS] is indicated,
the following adjustment is invalid.

e Enter a numerical value within the specified range for each/item and press the [ ENTER | key.

e Press the key to adjust the internal clock to the'set hours without fractions and return
to the previous screen.

If a date which does not exist in the calendar isiset,and key is pressed, "Error: Incorrect
date" is displayed on the top line and the adjuStment is discarded. Adjust again.

4.2.4.6 Displaying the Terminal Condition

Terminal condition is displayed when the scheme switch [OTD] is "ON" and the out-of-service
logic is used.

To display the terminal conditiefi%en the LCD, do the following:
e Select 2 (= Status) on thetop("MENU" screen to display the "Status" screen.

e Select 6 (= Terminal condition) to display the status of the terminal conditions.

/2 Tefminal condition 2/ 2
Term“™mal1: In service
Tegmimal2: Out of service

Note: “Out of service” is displayed when the switch [OTD] ="ON" setting.

Bottem line (Terminal 2: ) is displayed only for three-terminal line application ("3TERM"
setfing)4

4.2.5 Viewing the Settings
The%sub-menu "Setting (view)" is used to view the relay version or the settings made using the
sub-menu "Setting (change)".
The following items are displayed:

Relay version

Description

Communication (Relay address and baud rate in the RSM or IEC60870-5-103)
Recording setting
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Status setting
Protection setting
Binary input setting
Binary output setting
LED setting

Enter a number on the LCD to display each item as described in the previous sections.

4.2.51

Relay version

To view the relay version, do the following.

e Press 3 (= Setting (view)) on the main "MENU" screen to display the Setting(view)" screen.

/1 Setting(view)
l=Version 2=Description
U =Record b=Status

7=Binary input 8=Binary

3=@o mmY.

6gsRroection

outHu t

9=LED

e Press 1 (= Version) on the "Setting (view)" screen to displayathe "Relay version" screen.

4.2.5.2

/2 Relay
Relay

version

type:
No. :

software:

Serial
Main

3/

7

COM
FD software:
PLC data:

IEC103 data

software:

Settings

The "Description”, " Comm., "Record", "Status", "Protection”, "Binary input", "Binary output"
and "LED" screens display the current settings input using the "Setting (change)" sub-menu.

4.2.6 Changing the Settings

The "Setting (ch@nge)"sub-menu is used to make or change settings for the following items:

Rassword
Description
Communication
Recording
Status
Protection
Binary input
Binary output
LED

All of the above settings except the password can be seen using the "Setting (view)" sub-menu.

4.2.61

Setting Method

There are three setting methods as follows:
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- To enter a selected number

- To enter numerical values

- To enter a text string

To enter a selected number

If a screen as shown below is displayed, perform the setting as follows.

The number to the left of the cursor shows the current setting or default setting set at shipment.
The cursor can be moved to upper or lower lines within the screen by pressing the A and ¥
keys. If setting (change) is not required, skip the line with the A and ¥ keys

TPMODE 1=3PH

/6 Scheme switch

2=1PH 3=MPH

AO LE D 0=0ff

1=0n

I

1
STUB 0=0ff 1=0n 1
DIFG 0=0ff 1=0n 1
0ST 0=0ff 1=Trip 2=B0 1
OCBT 0=0ff 1=0n 1
OCBIT 0=0ff 1=0n 1
MOCI 1=Long 2=Std 3=Wery 4=Ext 1
EFBT 0=0ff 1=0n 1
EFBTAL 0=0ff 1=0n 1
EFIBT 0=0ff 1=0n 1
MEFI 1=Long 2=Std 3&Mery 4=Ext 1
BF 1 0=0ff 1=T 2=T0C 1
BF2 0=0ff 150n 1
BFEXT 0=0ff = 0n 1
THMT 0=0f4& 1=0n 0
THMAL 0 = 06f 1=0n 0
TTSWI1 0=0ff I=Trip 2=B0 0
TTSW2 0=0Tf4/F 1=Trip 2=B0 0
RDIF 050 £.f 1=0n 1
OTD 0=0¢"f 1=0n 0
DIF-F S&0=0T f 1=0n 2=0CD 3=Both 0
DIFG-&#S 0%0ff 1=0n 0
LSSV 0=0ff 1=0n 1
SV @NT O0=ALM&BLK 1=ALM 0
CTSV 0=0ff 1=ALM&BLK 3=ALM 0
DSV 0=0ff 1=ALM&BLK 3=ALM 0

1

(*) TPMODE is not displayed in the case of the model provided with autoreclose function.

e “Wove the cursor to a setting line.

e Enterthe selected number. (Numbers other than those displayed cannot be entered.)

e Press the |[ENTER | key to confirm the entry and the cursor will move to the next line below.
(On the lowest line, the entered number blinks.)

o After completing the setting on the screen, press the key to return to the upper menu.

To correct the entered number, do the followings.

o Ifitis before pressing the |[ENTER | key, press the | CANCEL | key and enter the new number.

e Ifitis after pressing the | ENTER | key, move the cursor to the correcting line by pressing the
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A and V¥ keys and enter the new number.

Note: If the [CANCEL| key is pressed after any of the entry is confirmed by pressing the |[ENTER

key, all the entries performed so far on the screen concerned are canceled and screen retutins

to the upper one.

When the screen shown below is displayed, perform the setting as follows.

The number to the right of "Current No. =" shows the current setting.

/6 Autoreclose

Current No. =

mode

4

l1=Disable 2=SPAR
5=MPAR2 6=MPAR3 7=EXT1P 8=EXT3P 9=EXTWMP
Select NGg./ =

3=TPAR

4 =SP AR& TRAR

e Enter a number to the right of "Select No. =". (Numbers other than these displayed cannot be

entered.)

e Press the [ENTER | key to confirm the entry and the entered number blinks.

e After completing the setting on the screen, press the Key to return to the upper screen.

To correct the entered number, do the following.

e [fitis before pressing the [ENTER | key, press the| CANCEL | key and enter the new number.

e [fitis after pressing the | ENTER | key, enter thetmew number.

To enter numerical values

When the screen shown below is digplayed, pefform the setting as follows:

The number to the left of the cugsor shows the current setting or default setting set at shipment.
The cursor can be moved to upperfer [ower lines within the screen by pressing the A and ¥
keys. If setting (change) is not #equired’ skip the line with the A and ¥ keys.

/6 Proteemwion element 1,/ %k
DIFI1 ( 0. 50— 10. 00): 1. 00 __ A
DIFI 2% 3./0— 120. 0): 2.0 A
DIFGI 4 0. 25— 5. 00): 0. 50 A
DI F.I Cu( 0Y 00— 5. 00): 1. 00 A
Vn ( 100— 120): 110 \Y%
T D Igk G 0. 00— 10. 00): 0. 10 s
D ILEF S Vg ( 0. 05— 1. 00): 0. 10 A
T IW.S Vi ( 0— 60): 10 s
OOBT  ( 0. 5— 10. 0): 0. 5 A
BB R ( 50— 500) : 50 m s
BB 2 ( 50— 500) : 50 m s
OC ( 0. 5— 100. 0): 0. 5 A
TocC ( 0. 00— 10. 00): 1. 00 s
oC1 ( 0. 5— 100. 0): 1. 0 A
OCI1 ( 0. 5— 25. 0): 0. 5 A
TOC I ( 0. 05— 1. 00): 1. 00

TOCIR ( 0. 0— 10. 0): 0. 0 s
EF ( 0. 5— 5. 0): 0. 5 A
TEF ( 0. 00— 10. 00): 1. 00 s
EF I ( 0. 5— 5. 0): 0. 5 A
TEF I ( 0. 05— 1. 00): 1. 00

TEFIR ( 0. 0— 10. 0): 0. 0 s
THM ( 2. 0— 10. 0): 5. 0 A
THMIP ( 0. 0— 5. 0): 0. 0 A
TTHM ( 0. 5— 300. 0): 10. 0 min
THMA ( 50— 99) 80 %
OCCHK ( 0. 5— 5. 0) 0. 5 A
HYS 0 ( 1— 5) 1 deg
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e Move the cursor to a setting line.

e Enter the numerical value.

e Press the [ ENTER | key to confirm the entry and the cursor will move to the next line below.
(If a numerical value outside the displayed range is entered, "Error: Out of range" appgars on

the top line and the cursor remains on the line. Press the | CANCEL| key to clear the entuy)
e After completing the setting on the screen, press the key to return to the upper screen.

To correct the entered numerical value, do the followings.

o If it is before pressing the |ENTER | key, press the [ CANCEL| key “and %fter the new

numerical value.

e Ifitis after pressing the [ENTER | key, move the cursor to the cori@et line’by pressing the A
and ¥ keys and enter the new numerical value.

Note: If the [CANCEL]| key is pressed after any of the entry isonfirmed by pressing the |[ENTER

key, all the entries made so far on the screen concernediare canceled and the screen returns to
the upper one.

To enter a text string

Text strings are entered in the bracket under "Plant name™ or "Description” screen.

To select a character, use keys 2, 4, 6 and 8 to Miovethe blinking cursor down, left, up and right.
"—" and "<" on each of lines 2 to 4 indicate a Space and backspace, respectively. A maximum
of 22 characters can be entered within the brackets.

/3 Plant name [ Q ]

ABCDEFGHI JKLMNOPQRSTUVWXYZ ()[]e_ “——
abcdefghijklmmoplarstuvwxyz {}*x/+-<=> <>
0123456789 M Hgs%e’ ., . “——

e Set the cursor position gfi'thebfacket by selecting "—" or "<-" and pressing the | ENTER
key.

e Move the blinkingcursofito select a character.

o Press the | ENTERWto,enter the blinking character at the cursor position in the brackets.

e Press the key to confirm the entry and return to the upper screen.
To coreect theentered character, do either of the following.

o MDiscard the character by selecting "<" and pressing the [ENTER | key and enter the new
character.

e Discard the whole entry by pressing the key and restart the entry from the first.

To complete the setting

Enter after making entries on each setting screen by pressing the | ENTER | key, the new settings

are not yet used for operation, though stored in the memory. To validate the new settings, take
the following steps.

e Press the key to return to the upper screen. Repeat this until the confirmation screen
shown below is displayed. The confirmation screen is displayed just before returning to the
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"Setting (change)" sub-menu.

/2 ok k ok ok ok ok ok ok ok ok K ok ok X

Change settings?
ENTER=Yes CANCEL=No

e When the screen is displayed, press the | ENTER | key to start operation using the new
settings, or press the | CANCEL| key to correct or cancel entries. In the latter case, the'screen

turns back to the setting screen to enable reentries. Press the | CANCEL) key te'cancel entries
made so far and to turn to the "Setting (change)" sub-menu.

42.6.2 Password
For the sake of security of changing the settings, password protectign can'be set as follows:

e Press 4 (= Setting (change)) on the main "MENU" screen t0 display the "Setting (change)"
screen.

e Press 1 (= Password) to display the "Password" screen

/2 Password
Input new passwonrd [ ]

Retype new passwomxd [ ]

e Enter a 4-digit number within the bfackets after "Input new password" and press the
ENTER | key.

e For confirmation, enter the same¥-digit number in the brackets after "Retype new password"

and press the [ENTER | key.

e Press the key to display the confirmation screen. If the retyped number is different

from that first entered, the follewing message is displayed on the bottom of the "Password"
screen before returhingto thé upper screen.

"Mismatch4password unchanged"

Reentry is then requested.

Password trap

After the passwotd has been set, the password must be entered in order to enter the setting
change séxecnss

If#4 (= Setting (change)) is entered on the top "MENU" screen, the password trap screen
"Password" is displayed. If the password is not entered correctly, it is not possible to move to the
"Setting(change)" sub-menu screens.

Password

Input password [ ]

Canceling or changing the password

To cancel the password protection, enter "0000" in the two brackets on the "Password" screen.
The "Setting (change)" screen is then displayed without having to enter a password.
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The password can be changed by entering a new 4-digit number on the "Password" screen in the
same way as the first password setting.

If you forget the password

Press [CANCEL] and [RESET] together for one second on the top "MENU" screen. The{screch
disappears, and the password protection of the GRL100 is canceled. Set the password again®

4.2.6.3 Description
To enter the plant name and other data, do the following. These data are attachedg@yrecords.

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"
screen.

e Press 2 (= Description) to display the "Description" screen.

/2 Description

1=Plant name 2=Descriptioam

e To enter the plant name, select 1 (= Plant name) on'the¥:Description" screen.

/3 Plant name [ _ ]

ABCDEFGHIJKLMNOPQRSTUMWX®Z () []@_ «——
abcdefghijklmnopqrs®@uvwxyz {}*x/+-<=> <>
0123456789 | 78#3%& 0, & «——>

To enter special items, select 2 (= Déscriptionyon the "Description” screen.

/3 Descriptiso nad _ ]

ABCDEFGHI TKLMNOPOQRSTUVWXYZ () Tl1@ ——>
abcdefehiiklmWonparstuvwxvz {1*/+-<=> <
0123456789, #$%&” ::.. ——

o Enter the text string.

The plant name and specialtitems entered are viewed with the "Setting (view)" sub-menu and
attached to disturbance régords when they are displayed on a local or a remote PC.

4.2.6.4 Communication

If the relay isflinked with RSM (relay setting and monitoring system), IEC60870-5-103 or
Ethernet AN the relay address must be set. Do this as follows:

o (Press’4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"
Sefeen,

e Press 3 (= Comm.) to display the "Communication" screen.

/2 Communication
l=Address/Parameter
2=Switch

e Press 1 (= Address/Parameter) to enter the relay address number.
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/3 Address/Parameter 1,/ 15
HDLC ( 1— 32): 1

IEC ( 0— 254): 2

SYADJ ( —9999— 9999): 0 ms
IP1—1 ( 0— 254): 0

IP1—2 ( 0— 254): 0

IP1—3 ( 0— 254): 0

IP1—4 ( 0— 254): 0

SM1—1 ( 0— 254): 0

SM1—2 ( 0— 254): 0

SM1—3 ( 0— 254): 0

SM1—4 ( 0— 254): 0

GW1—1 ( 0— 254): 0

GW1—2 ( 0— 254): 0

GW1-—3 ( 0— 254): 0

GW1—4 ( 0— 254): 0

e Enter the address number on "HDLC" column for RSM “amd/or "IEC" column for
IEC60870-5-103 and the compensation value on "SYAIJ" celumn for adjustment of time
synchronization of protocol used. (—: lags the time , +tlleadsithe time) And enter IP address
for IP1-1 to IP1-4, Subnet mask for SM1-1 to SM4, and¢Default gateway for GW1-1 to
GW1-4.

IP address: sk sk ok ks

i e el g

IP1-1 1P1-2 1P1-3 IPl-4
Subnet mask SM1-1 to SM4fand Default gateway GW1-1 to GW1-4: same as
above.

e Press the key.

CAUTION: Do not overlap the number ifya network.

e Press 2 (= Switch) on the 'Communication" screen to select the protocol and the RS232C
transmission speed (baudssate), gtc., of the RSM or IEC60870-5-103.

/3 Swi%teh 1/4
PRTCL1 L=HDLC 2=1TEC103 2 _
2326 1=9.6 2=19.2 3=38.4 4=57.6 4
I E CBaR 1=9.6 2=19.2 2
IECBLK 1=Normal 2=Blocked 1

o Select the number corresponding to the system and press the [ENTER | key.

<PRTCL4>

PRTEL1 isused to select the protocol for channel 1 (COM1 or OP1) of the serial communication
port RS485 or FO (fibre optic).

e When the remote RSM system applied, select 1 (=HDLC). When the IEC60870-5-103
applied, select 2 (=IEC103).

<232C>

This line is to select the RS232C baud rate when the RSM system applied.

Note: The default setting of the 232C is 9.6kbps. The 57.6kbps setting, if possible, is recommended
to serve user for comfortable operation. The setting of RSM100 is also set to the same baud
rate.
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<IECBR>
This line is to select the baud rate when the IEC60870-5-103 system applied.

<IECBLK>
Select 2 (=Blocked) to block the monitor direction in the IEC60870-5-103 communication.

4.2.6.5 Setting the Recording
To set the recording function as described in Section 4.2.3, do the following:

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Sétting (change)"
screen.

e Press 4 (= Record) to display the "Record" screen.

/2 Record
1=Fault record 2=Event e o d

3=Disturbance record

Setting the fault recording

e Press 1 (= Fault record) to display the "Fault fecord" Screen.

/3 Fault record 1/ 1
Fault locator 00 f f 1=0n 1 _

e Enter 1 (= On) to record the fatilt lo¢ation.

Enter 0 (= Off) not to record theyfaultylocation.
e Press the key.

Setting the event recording

e Press 2 (= Event re€ord)yto display the "Event record" screen.

/3 Ewenty record 1/129
BIARN, € 0- 128) : 128 _

EVYT ( 0- 3071) : 0

E V2 ( 0- 3071) : 1

EWa3 ( 0- 3071) : 1

EWw 4 ( 0- 3071)5 1

EV128 ( 0— 3071) : 3071

<BITRN>

e Enter the number of event to record the status change both to "On" and "Off". If enter 20,
both status change is recorded for EV1 to EV20 events and only the status change to "On" is
recorded for EV21 to EV128 events.

<EV*>

e Enter the signal number to record as the event in Appendix B. It is recommended that this
setting can be performed by RSM100 because the signal name cannot be entered by LCD
screen. (Refer to Section 3.4.2.)
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Setting the disturbance recording

e Press 3 (= Disturbance record) to display the "Disturbance record" screen.

/3 Disturbance record
1=Recor time & starter
2=Scheme switch

3=Binary signal

e Press 1 (=Record time & starter) to display the "Record time & starter" screen.

/4 Record time & starter )
Time ( 0.1- 3.0): 2.0 A
0CP-S( 0.5- 250.0) : 10.0 A
0CP-G ( 0.5- 250.0): 10.0 A
UVP-S( 0- 132): 100 \
UVP-G ( 0 - 76) . 57 i

e Enter the recording time and starter element settings.

To set each starter to use or not to use, do the following:

e Press 2 (=Scheme switch) on the "Disturbancéte@ord screen to display the "Scheme switch"
screen.

/4 Scheme switch

TRIP 0=0ff 1=0n
0OCP-S 0=0ff 1= 0h
0OCP-G 0=0ff 1£=0n
UVP -S 0=0ff =0n
UVP-G 0 =0F% ?=0n

— = = = =

e Enter 1 to use as a starters

e Press 3 (= Binary $ignal) on/the "Disturbance record" screen to display the "Binary signal"

screen.
/4 Banawy signal 1/32
SIET « 0- 3071) : 1 _
STG2 0- 3071) : 2
SIGS ( 0- 3071) : 3
SuG 4 ( 0- 3071) : 4
STG32( 0- 3071) : 0

e Enter the signal number to record binary signals in Appendix B. It is recommended that this
setting can be performed by RSM100 because the signal name cannot be entered by LCD
screen. (Refer to Section 3.4.3.)

4.2.6.6 Status
To set the status display described in Section 4.2.4, do the following:

e Press 5 (= Status) on the "Setting (change)" sub-menu to display the "Status" screen.
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/2 Status
l1=Metering

2=Time synchronization
3=Time zone

Setting the metering

e Press 1 (= Metering) to display the "Metering" screen.
/3 Metering 373
Display value 1=Primary 2=Secondar vyl
Power (P/Q) 1=Send 2=Receive I
Current l=lLag 2=Lead 1w _

e Enter the selected number and press the (ENTER | key. Repeat this fomall items.

Note: Power and Current setting
|Active Power Display |

Power setting=1(Send)

_|_

Y
\I
+

Power'setting=2(Receive)

_|._

+

[Reactive Power Display |

Current setting=1(Lag)

+ +
2V
!

Current setting=2(Lead)

Setting the time synchronization

The calendar clock ean run®locally or be synchronized with external IRIG-B time standard
signal, RSM clocky BEC60870-5-103 or GPS. This is selected by setting as follows:

e Press 2 (= Time synchronization) to display the "Time synchronization" screen.

/3 Eime synchronization

Syac 0=0°ffF

1=IRIG 2=RSM 3=IEC 4=GPS

1/1
1

e Enter the selected number and press the [ ENTER | key.

Note: When to select IRIG-B, RSM, IEC or GPS, check that they are active on the "Time
synchronization source" screen in "Status" sub-menu. If it is set to an inactive IRIG-B, RSM,

IEC or GPS, the calendar clock runs locally.

Setting the time zone

When the calendar clock is synchronized with the IRIG-B time standard signal or GPS signal, it

is possible to transfer GMT to the local time.
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e Press 3 (= Time zone) to display the "Time zone" screen.
/3 Time zone 1/1
GMT ( -12- +12): +9 _ hrs

o Enter the difference between GMT and local time and press the key.

4.2.6.7 Protection

The GRL100 can have 8 setting groups for protection according to the change, ofpower system
operation, one of which is assigned to be active. To set protection, do th€ following:

e Press 6 (= Protection) on the "Setting (change)" screen to display4he "Bsodtection” screen.

/2 Protection
l1=Change active group
2=Change setting

3=Copy group

Changing the active group

e Press 1 (= Change active group) to display the,"Change active group" screen.

/3 Change active group@ctive group= %)

1=Groupl 2=Group2 3% Group3 4=Group4d

5=Groupb 6=Groupb “=Group?7 8=Group8
Current No.#  * Select No. =

o Enter the selected number arldypress,the ([ENTER | key.

Changing the settings

Almost all the setting itemg'have default values that are set when the GRL100 was shipped. For
the default values, se€?Appendix D and H. To change the settings, do the following:

e Press 2 (= Changesetting) to display the "Change setting" screen.

/3 lshamge setting (Active group= *)
1=Groupl 2=Group?2 3=Group3 4=Groupi4d
=Groupb 6=Groupb 7T=Group?7 8=Group8

e Press, thetgroup number to change the settings and display the "Protection" screen. (In 100
series models, 4 = Autoreclose is not displayed.)

/4 Protection (Group *)
l1=Line parameter
2=Telecommunication 3=Trip

4=Autoreclose

Setting the line parameters
Enter the line name, VT&CT ratio and settings for the fault locator as follows:

e Press 1 (= Line parameter) on the "Protection" screen to display the "Line parameter" screen.
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/5 Line parameter (Group *)
1=Line name

2=VT & CT ratio

3=Fault locator

e Press 1 (= Line name) to display the "Line name" screen.

e Enter the line name as a text string.
e Press the key to return the display to the "Line parameter” screen.
e Press 2 (= VT&CT ratio) to display the "VT&CT ratio" screen.

/6 VT & CT ratio N 4
VT ( 1- 20000) : 2200  _

VTsl ( 1- 20000) : 2200

VTs2 ( 1- 20000) : 2200

CT ( 1 - 20000) : 400

e Enter the VT ratio for protection function and press the [ENTER | key.

e Enter the VTsl ratio and/or VTs2 ratio for autoreclose fusiction and press the (ENTER | key.

VTsl is used for the VT ratio setting for voltagefand,synchronism check of autoreclose
function. VTs2 is used for the VT ratio settingotthe other voltage and synchronism check at
the time of two-breaker autoreclose.

e Enter the CT ratio and press the [ENTER |&key.

e Press the key to return the displdy toxthe"'Line parameter” screen.

e Press 3 (= Fault locator) to displdy the "Fault locator" screen.

/6 Fault 1oegatWelr (Groun *)
1=Setting impedatce mode
2=Line data

e Press 1 (= Setting Tmpedance mode) to display the "Setting impedance mode" screen.

/7 Sefsing impedance mode (Groun *)
1=Pos%iyt iWe sequence impedance
2=Phage impedances

Cyexent No. = 1 Select No. =

One ofithe setting/modes can be selected.

e Seleet 1 (5 Positive sequence impedance), then the following "Line data" screen is displayed.

/7 Line data 1/ 9
1X1 ( 0.00 - 199.99) : 24.5 _ Q
IR1 ( 0.00 - 199.99) : 2.8 Q
I1Line( 0.0 - 399.9) : 80.0 km
2X1 ( 0.00 - 199.99) : 12.5 Q
2R1 ( 0.00 - 199.99) : 1.5 Q
2Line( 0.0 - 399.9) 41.3 km
3X1 ( 0.00 - 199.99) 6.0 Q
3R 1 ( 0.00 - 199.99) : 0.8 Q
3Line( 0.0 - 399.9) 20.3 km
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In case of two-terminal lines, enter the reactive and resistive component of the positive sequence
line impedance to the items 1X1 and 1R1 and line length to 1 Line. Press the enter key for each

entry.
Note: The line impedance is input with the secondary value.

In case of three-terminal lines, enter the data on the first section from the local termina@
junction to the items expressed as 1**, the data on the second section from the junction to the
remote terminal 1 to 2** and the data on the third section from the junction to the remote
terminal 2 to 33, ¢

e Select 2 (= Phase impedances), then the following "Line data" screen i di@i.
In case of two-terminal lines, enter the reactive and resistive component N -impedances
and mutual-impedances of the line to the items expressed as 1 X#** and 1R* ine length to 1

Line. Press the | ENTER | key for each entry.

In case of three-terminal lines, enter the data on the first section the local terminal to the
junction to 1#*x_the data on the second section from the jun e remote terminal 1 to
2+ and the data on the third section from the junction to the ote terminal 2 to 3k,

e Press the key after completing the settings %’n the display to the "Line

parameter” screen

>
N
N

L 4

Q
o
&

L 4
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/7 Line data 1/39
1Xaa ( 0.00 - 199.99) 34. 80 Q
1Xbb  ( 0.00 — 199.99) : 33.40 Q
1Xce ( 0.00 - 199.99) 30. 90 Q
1Xab ( 0.00 - 199.99) 13. 60 Q
1Xbe  ( 0.00 — 199.99) : 11.90 Q
1Xca ( 0.00 - 199.99) : 9. 30 Q
1Raa ( 0.00 - 199.99) :  3.36 Q
1Rbb  ( 0.00 - 199.99) 3.39 Q
IRcc  ( 0.00 - 199.99) 3.52 Q
IRab ( 0.00 — 199.99) 2.48 Q
IRbe  ( 0.00 — 199.99) 2.56 Q
IRca ( 0.00 - 199.99) 2.48 Q
1Line ( 0.0 - 399.9) 80.0 km
2Xaa ( 0.00 - 199.99) 17. 40 Q
2Xbb  ( 0.00 - 199.99) 16.70 Q
2Xce  ( 0.00 — 199.99) 15. 50 Q
2Xab ( 0.00 - 199.99) 6. 80 Q
2Xbc  ( 0.00 — 199.99) 6.01 Q
2Xca ( 0.00 - 199.99) : 4.70 Q
2Raa  ( 0.00 - 199.99) 1. 68 Q
2Rbb  ( 0.00 - 199.99) 1. 70, Q
2Rcec ( 0.00 - 199.99) 1. 76 Q
2Rab  ( 0.00 — 199.99) 1. 24 Q
2Rbe  ( 0.00 - 199.99) 1. 28 Q
2Rca  ( 0.00 - 199.99) 4 1424 Q
2Line ( 0.0 - 399.9) : 4093 km
3Xaa ( 0.00 - 199,994 8.70 Q
3Xbb  ( 0.00 - 199.99) 8.35 Q
3Xce ( 0.00 - 199m99) 7.75 Q
3Xab ( 0.00 - 199.99) 3. 40 Q
3Xbc ( 0.00 #"19999) 3.01 Q
3Xca ( 0900 =, 1991199) 2.35 Q
3Raa ( 0.400%. 199.99) 0.84 Q
3Rbb p(,0%00 - 199.99) 0.85 Q
3Rcec  €99..00% 199.99) 0. 88 Q
3Rabf” ( 0. 00 — 199.99) : 0.62 Q
3Rbcu( 000 — 199.99) 0.64 Q
3Rca’ 4 ( 0.00 — 199.99) 0.62 Q
8Kine ( 0.0 - 399.9) 20.5 km

Setting the telecommunication
e Press 2’ (= Telecommunication) on the "Protection" screen to display the
"Telecommunication" screen.
/5 Telecommunication (Group *)

1=Scheme switch

2=Telecommunication

element

Press 1 (= Scheme switch) to display the "Scheme switch" screen. Set the communication
mode "A", "B" or "GPS", and the "Master" or "Slave", and "2 terminal line (=2TERM)" or "3
terminal line (=3TERM)" or "Dual communication for 2 terminal line (=Dual)". Refer to
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Section 2 and 2.2.2.

However "TERM", "CH.CON", "T.SFT2" and "B.SYN2" items are not displayed in the case
of 2 terminal models.

For the "CH.CON" setting, refer to Sections 2.2.6 and 2.11.3.

In "B.SYN=*", set to "On" when synchronizing the sending signal of GRL100 with the
external clock signal or the receiving signal from multiplexer.

For "GPSBAK", "AUTO2B" and "SRCO", refer to Section 2.2.7.

/6 Scheme switch 1 /412
COMMODE 1=A 2=8B 3=GPS R =
SP.SYN. 1=Master 2=Slave 1
TERM 1=2TERM 2=3TERM 3=Dual 1
CH.CON 1=Normal 2=Exchange 1
RYIDSV 0=0ff 1=0n 1
T.SFT1 0=0ff 1=0n 1
T.SFT2 0=0ff 1=0n 1
B.SYNI 0=0ff 1=0n 1
B.SYN2 0=0ff 1=0n 1
GPSBAK 0=0ff 1=0n 1
AUTO28B 0=0ff 1=0n 0
SRCH 0=Disable 1=T 1

Note: The setting of [COMMODE], [TERM], [GPSBAK], [AUTO2B], [SRC 6] and
[RYIDSV] must be identical at all terminals.

e Press 2 (= Telecommunication element)ftojdisplay the "Telecommunication element" screen.

/6 Telecommunifcation element 1/ 7
PDTD ( 200 %% 2000) 1000 — T
RYTD ( 0% 63) 0

RYID1 ( 0 - 63) 0

RYID2 ( 0f - 63) 0

TDSV ( 100" 16000) 6000 ps
TCDT1 Mz 1M0.000- 10000) 0 us
TCDT2 M-1000- 10000) : 0 us

e Enter the time delay Setting values and the relay identity numbers (address numbers) and
press the | ENTERy| key for each setting.

PDTD: Setting for permissible difference of telecommunication delay time.

RYTD, R¥IDT, RYID2: Setting for address numbers of the local (RYID) and remote (RYID1
and RYID?2) relays. These items are only enabled when
the switch [RYIDSV] is set to "ON". See Section 2.2.12.

TDSY: Setting for transmission delay time to be supervised.

TCDT1, TCDT2: Adjusting the transmission delay time for CH1 and CH2
o After settings, press the key to return to the "Telecommunication" screen.

Setting the trip function

To set the scheme switches and protection elements, do the following. Protection elements are
measuring elements and timers.

e Press 3 (= Trip) on the "Protection” screen to display the "TRIP" screen.
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/5 Trip

1=Scheme

2=Protection

switch

element

(Group

* )

Note: Depending on the scheme switch setting, some of the scheme switches and protection:
elements are not used and so do not need to be set. The trip function setting menu of the
GRL100 does not display unnecessary setting items. Therefore, start by setting the scheme
switch, and set the protection elements.
As a result of the above, note that some of the setting items described below imay not appear
in the actual setting.

Setting the scheme switches

Press 1 (= Scheme switch) to display the "Scheme switch" screen.

/6 Scheme switch 1/27
TPMODE 1=3PH 2=1PH 3=MPH 1 -
STUB 0=0ff¢f 1=0n 1
DIFG 0=0ff 1=0n 1
0ST 0=0ff 1=Trip 2% B 1
OCBT 0=0ff 1=0n 1
OCBIT 0=0ff 1=0n 1
MOCI 1=Long 2=Stdl 3&Very 4=Ext 1
EFBT 0=0ff 1=0n 1
EFBTAL 0=0ff 1=0n 1
EFIBT 0=0ff bh="0Mm 1
MEFI 1=Lomg 2-Std 3=Very 4=Ext 1
BF1 0=0&7F 1=T 2=TOC 1
BF 2 0=0ff I'=0n 1
BFEXT 0=01F 1=0n 1
THMT 0=0ff 1=0n 0
THMAL 0=04€1 1=0n 0
TTSWI1 0%5,04f £ 1=Trip 2=B0 0
TTS W2 0s0ff 1=Trip 2=B0 0
RDIE 0=0ff 1=0n 1
0TD 0=0ff 1=0n 0
DIE-F 0=0ff 1=0n 2=0CD 3=Both 0
P G=TFS 0=0ff 1=0n 0
145 SIV 0=0ff 1=0n 1
SVCNT O=ALM&BLK 1=ALM 0
CTSV 0=0ff 1=ALM&BLK 3=ALM 0
IDSV 0=0ff 1=ALM&BLK 3=ALM 0
AOLED 0=0ff 1=0n 1

Note: The setting elements on the screen depend on the relay model.

e Enter the number corresponding to the switch status to be set and press the | ENTER | key for

each switch.

e After setting all switches, press the key to return to the "Trip" screen.

Setting the protection elements

Press 2 (= Protection element) to display the "Protection element" screen.

— 167 —



TOSHIBA 6F2S0835
/6 Protection element 1,/ k%
DIFI1 ( 0. 50— 10. 00): . 00 A
DIFIZ2 ( 3. 0— 120. 0): 2.0 A
DIFGTI ( 0. 25— 5. 00): 50 A
DIFIC ( 0. 00— 5. 00): . 00 A
Vn ( 100— 120): 110 \%
TDIFG ( 0. 00— 10. 00): 10 s
DIFSV ( 0. 05— 1. 00): 10 A
TIDSV ( 0— 60): 10 s
OCBF ( 0. 5— 10. 0): 0. 5 A
TBF 1 ( 50— 500): 50 m s
TBF2 ( 50— 500): 50 m s
ocC ( 0. 5— 100. 0): 0. 5 Al
TOC ( 0. 00— 10. 00): . 00 s
oC1 ( 0. 5— 100. 0): 1. 0 A
OoC 1 ( 0. 5— 25. 0): 0. 5 A
TOC I ( 0. 05— 1. 00): . 00
TOCIR ( 0. 0— 10. 0): 0. 0 s
EF ( 0. 5— 5. 0): 0. 5 A
TEF ( 0. 00— 10. 00): .00 s
EF I ( 0. 5— 5. 0): 0. 5 A
TEF I ( 0. 05— 1. 00) : .00
TEFIR ( 0. 0— 10. 0): 0. 0 s
THM ( 2. 0— 10. 0): 540 A
THMI P ( 0. 0— 5. 0): oL 0 A
TTHM ( 0. 5— 300. 0): 0. O min
THMA  ( 50— 99): 8,0 %
OCCHK ( 0. 5— 5. 0) 0. 5 A
HYS 6§ ( 1— 5) : 1 deg
CFID ( 0. 25— 5. 00)% 25 A
CFUV ( 20— 6 0)p 20 A%
CFDV ( 1-— 1 00\ 7 %
CFOVG ( 0. 1— 10.40)" 1. 0 \%

Note: The setting elements on the screen'depend on the relay model.

e Enter the numerical value and press the | ENTER | key for each element.

e After setting all elements, pressithe key to return to the "Trip" screen.

Setting the autoreclose function

To set the autoreclosemode, scheme switches and autoreclose elements, do the following:

Note: Depending gh the,autoreclose mode and scheme switch setting, some of the scheme switches
and autereclose elements are not used and so do not need to be set. The autoreclose function
setting menw of the GRL100 does not display unnecessary setting items. Therefore, start by
setting the autoreclose mode, and proceed to set the scheme switch, then the autoreclose

elements.

Asfa result of the above, note that some of the setting items described below may not appear

in the actual setting.

o{ Press 4 (= Autoreclose) on the "Protection” screen to display the "Autoreclose" screen.

/5 Autoreclose
l1=Autoreclose
2=Scheme switec

3=Autoreclose

mode

h

element

(Group *)

Setting the autoreclose mode

e Press 1 (= Autoreclose mode) to display the "Autoreclose mode" screen.
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/6 Autoreclose mode

l1=Disable 2=SPAR 3=TPAR 4=SPAR&TPAR
5=MPAR2 6=MPAR3 7=EXT1P 8=EXT3P 9=EXTMP
Current No.= 4 Select No. = _

Note: The setting elements on the screen depend on the relay model.

e Select the autoreclose mode to be used by entering the number corresponding to the

autoreclose mode and press the [ENTER | key.

e Press the key to return to the "Autoreclose" screen.

Setting the scheme switches

e Press 2 (= Scheme switch) to display the "Scheme switch" screen.

/6 Scheme switch 1/11
ARC-EXT 0=0ff 1=0n 1
ARC-BU 0=0ff 1=0n 1
ARCDIFG 0=0ff 1=0n 1
VCHK 0=0ff 1=LB 2=DB 3 =\SvY 1
ARC-SM 0=0ff 1=S2 2 =533 'S 4 1
ARC-SUC 0=0ff 1=0n 0
MA-NOLK O=FT 1=T 2=S&T 0
VTPHSEL 1=A 2=B 3 =€ 1
VI-RATE 1=PH/G 2 =D21H /P 1
3PH-VT 1=BUS 2L e 1
UARCSW 1=P1 2 =P 3,= P 3 1

Note: The setting elementsn the screen depend on the relay model.

e Enter the number corresponding tedhe switch status to be set and press the | ENTER | key for
each switch.

e After setting all switches, press the key to return to the "Autoreclose" screen.

Setting the autoreclose elements

e Press 3 (= Autoreclosetelement) to display the "Autoreclose element" screen.

/6 ANuWtormeclose element (Group *)
l=Autereclose timer

2=Swne&hrocheck

Pressyl toddisplay the "Autoreclose timer" screen or 2 to display the "Synchrocheck" screen for
valfagesheckvand synchronism check elements.

Set these glements in the same way as protection elements.

Setting group copy
To copy the settings of one group and overwrite them to another group, do the following:

e Press 3 (= Copy group) on the "Protection" screen to display the "Copy group A to B" screen.

/3 Copy group A to B (Active group= *)
A ( 1- 8)
B ( 1- 8)
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e Enter the group number to be copied in line A and press the | ENTER | key.
e Enter the group number to be overwritten by the copy in line B and press the [ ENTER | key.

4.2.6.8 Binary Input

The logic level of binary input signals can be inverted by setting before entering the scheme
logic. Inversion is used when the input contact cannot meet the requirement described in Table

3.2.2.

e Press 7 (= Binary input) on the "Setting (change)" sub-menu to display thes'Binary input"

screen.

BISW
BISW
BISW

1

/2 Binary input

1=Norm
1=Norm
1=Norm

2=Inv
2=Inv
2=Inv

31

BISW
BISW
BISW
BISW
BISW
BISW

CO 3 O U1 v~ Jw o

9

BISW10
BISW11
BISW12
BISW13
BISW14
BISW15
BISW16
BISW17
BISW18
BISW19
BISW20
BISW21
BISW22
BISW23
BISW24
BISW26
BISW27
BISW28
BLSW34
B1SW35
BISW36

1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=No#m
T1=Notm
1=NoEn
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm
1=Norm

2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Iny
2=lnv
2=1nw
2=I'nw
2=Iny
271ny
2=Inv
2=1nv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv
2=Inv

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Note: The setting elements on the screen depend on the relay model.

e Enter 1 (= Normal) or 2 (= Inverted) and press the | ENTER | key for each binary input.

4.2.6.9 Binary Output

All the binary outputs of the GRL100 except the tripping command, and relay failure signal are
user-configurable. It is possible to assign one signal or up to six ANDing or ORing signals to one

output relay. Available signals are listed in Appendix B.

It is also possible to attach a drop-off delay time of 0.2 second to these signals. The drop-off

delay time is disabled by the scheme switch [BOTD].
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Appendix D shows the factory default settings.

To configure the binary output signals, do the following:

Selection of output module

e Press 8 (= Binary output) on the "Setting (change)" screen to display the "Binary output!
screen. The available output module(s) will be shown. (This differs depending on the relay
model; the following is for models 202 and 302.)

/2 Binarv
1=10#2

outonut

2=10%#3 3=10#4

e Press the number corresponding to the selected output module to displaythe "Binary output"
screen.

/3 Binary EEEEED)

Select

output

BO ( 1 - k%0

S e Rewe,t N o .

Note: The setting is required for all the binary outputs®lfany of the binary outputs are not to be
used, enter 0 for logic gates #1 to #6 when assigning signals.

Selecting the output relay
¢ Enter the output relay number and press the |[ENTER | key to display the "Setting" screen.

/4 Setting (BO*x%* of ®%kkx)
l1=Logic gateWQtyme & delay timer
2=Input to #M%gi% gate

Setting the logic gate type and timer

6F2S0835

Press 1 to display4he "Lagic gate type & delay timer" screen.

/5 Jme gtine
Logic
B0, D

gate
1=0R
0=0ff

type
2=AN
1=0n

& delay
D

timer

e Fnter 1 o2 to use an OR gate or AND gate and press the | ENTER | key.
e Fater Oor 1 to add 0.2s off-delay time to the output relay or not and press the | ENTER | key.
e Press the key to return to the "Setting" screen.

Assigning signals

e Press 2 on the "Setting" screen to display the "Input to logic gate" screen.
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/5 Tnput to logic gate 1/ 6

In #1( 0- 3071) 21 _—

In #2( 0- 3071) 4

In #3( 0- 3071) 67

In #4( 0- 3071) 0

In #5¢( 0- 3071) 0

Tn #6 ( 0- 3071) 0

e Assign signals to gates (In #1 to #6) by entering the number correspondingyto each signal

referring to Appendix B.

Note: If signals are not assigned to all the gates #1 to #6, enter 0 for the unassigned gate(s).

Repeat this process for the outputs to be configured.

4.2.6.10 LEDs

Four LEDs of the GRL100 are user-configurable. Each is driy€n viaya logic gate which can be
programmed for OR gate or AND gate operation. Further, each'RED has a programmable reset
characteristic, settable for instantaneous drop-off, or for lafchingeperation. The signals listed in

Appendix B can be assigned to each LED as follows.

Selection of LED

e Press 9 (= LED) on the "Setting (change)" sereen tovdisplay the "LED" screen.

/2 LED

Select LED ( 1-

Select

4)

No. = _

e Enter the LED number and pressithe fENTER | key to display the "Setting" screen.

/3 Setting (LED 1)
1=Logic [gat® type & rTeset
2=Inputtomlogic gate

Setting the logic gate type and reset

Press 1 to display the "Logic gate type and reset" screen.

bhd Logic gate type & reset
bogic 1=0R 2=AND
Reset 0=Inst 1=Latch

e Enter 1 or 2 to use an OR gate or AND gate and press the | ENTER | key.

e Enter 0 or 1 to select “Instantaneous reset” or “Latch reset” and press the [ENTER | key.

e Press the key to return to the "Setting" screen.

Note: To release the latch state, refer to Section 4.2.1.

Assigning signals

e Press 2 on the "Setting" screen to display the "Input to logic gate" screen.
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/4 Input to logic gate 1/ 4
In #1( 0- 3071) : 21 _

In #2( 0- 3071) : 4

In #3( 0- 3071) : 67

In #4( 0- 3071) : 0

e Assign signals to gates (In #1- #4) by entering the number corresponding to each signal
referring to Appendix B.

Note: If signals are not assigned to all the gates #1-#4, enter 0 to the unassigneds@ate(s).

Repeat this process for other LEDs to be configured.

4.2.7 Testing

The sub-menu "Test" provides such functions as setting of testing Switches, forced operation of
binary outputs, time measurement of the variable setting timgf, legic signal observation and
synchronized end-to-end tests.

4271 Testing switches
e Press 5 (= Test) on the top "MENU" screen to,display the "Test" screen.

/1 Test

1=Switch 2=Binary output
3=Timer 4=Logic circuit
5=Sim. fault 6=Init. 2B

e Press 1 (= Switch) to display thgfswitch seréen.

e Enter the number corresponding talthe switch status to be set and press the | ENTER | key for
each switch.

e Press the key to returnfto the "Test" screen.

/2 Switeh 1/ %=
A. M. F, O=0ff 1=0n 1 -
L.ttt RO=0fF 1=0n 0
0 p egfvl 0=0fFf 1=0n 0
Opey 2 0=0ff 1=0n 0
T test 0=0fTF 1=0n 0
DA tle st 0=0ff 1=0n 0
IECTST 0=0fT 1=0n 0
THMRST 0=0ff 1=0n 0
COM4 0=0fTf 1=0n 0
COM5 0=0ff 1=0n 0
SCOM1 0=0ff 1=0n 0
SCoM2 0=0ff 1=0n 0
S2COM1  0=0fT 1=0n 0
S2CO0M2  0=0ff 1=0n 0
S2COM12 0=0ff 1=0n 0

The fourth line (Open2) is displayed only for three-terminal line application ("3TERM" setting).
The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] to
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HOFF".

AM.F.

Disabling the A.M.F. prevents tripping from being blocked even in the event of a failure in the
items being monitored by this function. It also prevents failures from being displayedfon the
"ALARM" LED and LCD described in Section 4.2.1. No events related to A.M.F. are recorded,
either.

Disabling A.M.F. is useful for blocking the output of unnecessary alarms during testing

Note: If the simulated fault inputs are applied under a failure condition and the(A. MR is switched
"OFF", the relay will issue a trip command but the operation of the relay,cannet’be displayed
correctly.

L.TEST
The switch [L. test] is used for local testing.

When the switch [L. test] is set to "1" (= On), the voltage and current data received from the
remote terminal are set to zero. This switching is transmitted toythe remote terminal and the
remote terminal sets the voltage and current data received from‘the switching terminal to zero.

Thus in the three-terminal application, the out-of-servicgyterminal can carry out a local relay
testing without disturbing the in-service terminalg?

Note: When [L. test] is set to "1" (= On) in the¥t®o-temminal application, the current differential
element can operate at both terminals if'the Toad current is larger than the setting of DIFI1.

Open1, Open2

The switch [Open 1] and [Open 2] arfe used toumaintain two terminal operation in three-terminal
line application, when one terminal i$ out-of-service (i.e., breaker and/or disconnector are
opened) due to relay failures or Communication failures and fault investigations.

When the remote terminal 1 op28is out-of-service, set the switch [Open 1] or [Open 2] to "1"
(=On) at the in-service terminals/o r€move the out-of-service remote terminal from protection.
The remote terminal 1 is agterminal to which the local communication port 1 is linked and the
remote terminal 2 is aerminal to that the local communication port 2 is linked.

T.TEST

The switch [T. test] 1Swsed for local testing of the current differential elements. When the [T.
test] is set to "1'{(=0n), the local current data is looped into the receiving circuit interrupting the
current data _fienm the'remote terminal as well as transmitted to the remote terminal.

Neote: The switch [T. test] must be used only when all the terminals are out-of-service. If not, the
local test current may cause a disturbance at the in-service remote terminal because this
switching is not recognized at the remote terminal.

In case of electrical interface, the electrical cable must be removed to prevent signal
interfering between sending and the receiving data. The remote terminal will detect the
communication failure.

D.TEST

The switch [D. test] is used to test the relay models with an optical interface (Short wavelength
light, GI, 2km class) and with an electrical interface in accordance with CCITT-G703-1.2.1,
1.2.2 and 1.2.3. Setting the [D. test] to "1" (= On) enables loop-back tests as well as end-to-end
tests of the relays under the direct connection of the communication circuit. For the loop-back
test or end-to-end test setup, see Section 6.5.1.1.
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Note: Be sure to restore these switches after the tests are completed or three-terminal normal
operation resumes. In normal operation, the switch [A.M.F] is set to "1" (=On) and other
switches to "0" (=Off). In other situation, the red "TESTING" LED is lit for alarming.

IECTST
e Enter 1(=On) for [IECTST] to transmit ‘test mode’ to the control system by IEC60870-55103
communication when testing the local relay, and press the [ENTER | key.

e Press the key to return to the "Test" screen.

THMRST

The switch [THMRST] is used to perform the thermal overload elémentytest because the
resetting time is in the order of minutes. The thermal overload element 1s/instantaneously reset
when the [THMRST] is ON.

e Enter 1(=On) for testing the thermal overload element, andréss, the [ENTER ] key.
e Press the key to return to the "Test" screen.

COM=# and SCOM=

It is possible to forcibly send communication data"f€OM4], [COMS5], [SCOM1], [SCOM?2],
[S2COM1] to [S2COM12] and [S3COMI1] topfS3CGOM12] for testing. If testing, a desired

communication data is set to "ON” and press the |[ENFER | key.
e Press the key to return to the "Testscreen.

4.2.7.2 Binary Output Relay

It is possible to forcibly operate¥all bimary output relays for checking connections with the
external devices. Forced operatiomcambe performed on one or more binary outputs at a time for
each module.

e Press 2 (= Binary outpyt) ondthe "Test" screen to display the "Binary output" screen.

/2 BidarWgoutput
1=10#1 2=10#2 3=10#3

The LCD di§plays the output modules installed depending on the model.

e Enptemthelselected number corresponding to each module to be operated. Then the LCD
displaysthe name of the module, the name of the output relay, the name of the terminal block
andthe terminal number to which the relay contact is connected.

/3 BO (0=Disable 1=Enable)
T0#1 TP-A1
TO#®1 TP-B1
10#1 TP-C1
T0# 1 TP-A2
T10#1 TP-B2
1081 TP-C2

o o o= = = ~
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/3 BO (0=Disable 1=Enable) 1/14
T0#2 BO1 1 _
T0#2 BO2 1
I0#2 BO3 1
1082 B0O4 0
TO0#2 BO5 0
1082 BOG6 0
10#2 BO7 0
T0#2 BO0OS8 0]
1082 B09 0
T10#2 BO10O 0
T0#2 BO11 0
1082 BO12 0
T0#2 FATL 0
T0#2 BO13 0

e Enter 1 and press the | ENTER | key to operate the outpiit relays forcibly.

e After completing the entries, press the key. Then the LCD displays the screen shown

below.

/3 BO

Press

Keep pressing

CANCEL

1 to @perate.

to_clance .

o Keep pressing the | 1| key to operate/the assigned output relays.

e Release pressing the | 1 | key to'tesetthe operation.

Caution: In case of relay models,with fault detector, FD module BO also operates when 10#1
module BO isgforcibly operated.

4.2.7.3 Timer

Press the [ CANCEL | key to return to the upper screen.

The pick-up orgdrop;off delay time of the variable timer used in the scheme logic can be
measured with monitoring jacks A and B. Monitoring jacks A and B are used to observe the
input signal@nd’output signal to the timer, respectively.

o Press@(="Tamer) on the "Test menu" screen to display the "Timer" screen.

#2 Timer

Timer (

1_

1/ 1
48) 1

¢ Enter the number corresponding to the timer to be observed and press the | ENTER | key. The
timers and related numbers are listed in Appendix C.

e Press the key to display the following screen.
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/2 Timer 1/ 1
Press ENTER to operate.

Press CANCEL to cancel.

e Press the | ENTER | key to operate the timer. The "TESTING" LED turns on, and timaer is
initiated and the following display appears. The input and output signals of the timer can be
observed at monitoring jacks A and B respectively. The LEDs above monitoring jacks,A or B
are also lit if the input or output signal exists.

/2 Timer 1991

Operating. ..
Press END to reset.
Press CANCEL to cancel.

o Press the | CANCEL| key to test other timers. Repeat the aboye testing.
e Press the key to reset the input signal to the timer. The,"TESTING" LED turns off.

To measure the drop-off delay time, press the key aftér the LED above jack B lights.

4.2.7.4 Logic Circuit

It is possible to observe the binary signal level, on“the signals listed in Appendix B with
monitoring jacks A and B.

e Press 4 (= Logic circuit) on the "Test" gcreen to’display the "Logic circuit" screen.

/2 Logic circadit 1/ 2
TermA ( 0 - 3071) : 1 _
TermB ( 0~ 3071) : 48

e Enter a signal number tosbe observed at monitoring jack A and press the | ENTER | key.

e Enter the other signal,numbér to be observed at monitoring jack B and press the | ENTER
key.

After completing the'setting, the signals can be observed by the binary logic level at monitoring

jacks A and B of by the LEDs above the jacks.

On screens gther than the above screen, observation with the monitoring jacks is disabled.

4.2.745 Synchronized Test Trigger

The, "Sim. fault" on the "Test" menu is used to generate a synchronized trigger signal for
end-tozend dynamic tests. The signal can be monitored when the signal FG (No0.196) in the
signal list is assigned to a user configurable high-speed type auxiliary relay (BO12 or BO13 of
102) at the local and remote terminals.

Note: Even if a logic including the signal FG (No.196) is programmed and assigned into the BO13
of 102, the BO13 outputs the signal FG itself instead of the result of the logic programmed.

The auxiliary relays trigger a simultaneous test current application to the local and remote
terminal differential elements when the [ 1| key is pressed on the "Sim. fault" screen at either
terminal. The signal transmission delay time is automatically compensated in the relay and the

operation time difference of the auxiliary relays is within 1ms. For the signal list, see Appendix
B.
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Note: FG signal cannot be observed at monitoring jacks A and B.

e Press 5 (= Test) on the top "MENU" screen to display the "Test" screen.

/1 Test

1=Switch 2=Binary
3=Timer 4=Logic
5=Sim. fault

circuit

output

e Press 5 (= Sim. fault) on the "Test" screen to display the "Simultaneous fault" screen

fault
to

/2 Simultaneous

IKeep pressing 1 operate.

Press CANCEL to cancel.

e Keep pressing the | 1| key to generate the synchronized trigger Signal,

e Release pressing the | 1 [ key to reset the operation.
e Press the| CANCEL| key to return to the "Test" screenf

4.2.7.6 Init.2B

To change the synchronization mode to MODE,2B"manually in GPS mode, do the followings.

e Press 6 (=Init.2B) on the "Test" screen to di§playathe "Init.2B" screen.

MODE 2B
tYo

/2

Keep pressing

Initiate

Initiate

MODEZ2B .

e Keep pressing the | 1| key fosal, se€end to initiate MODE2B.

When the initiation succeeded, the message "Initiated." is displayed.

/2 Iniiage / MODE2B
IKeep p@espsing 1 to Initiate MODEZ2B.
Ini thiga the.d .

If not, the message "Hailed." is displayed.
/2 Tnitiate MODE2B
Keep pressing 1 to Initiate MODE2B.
Failed.
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4.3 Personal Computer Interface

The relay can be operated from a personal computer using an RS232C port on the front panelf
On the personal computer, the following analysis and display of the fault voltage and current are
available in addition to the items available on the LCD screen.

e Display of voltage and current waveform: Oscillograph, vector display
e Symmetrical component analysis: On arbitrary time span
e Harmonic analysis: On arbitrary time span
¢ Frequency analysis: On arbitrary timeéyspan

4.4 Relay Setting and Monitoring System

The Relay Setting and Monitoring (RSM) system is a system that rettieves and analyses the data
on power system quantities, fault and event records and views o1 changes settings in individual
relays via a telecommunication network using a remote PC.

For the details, see the separate instruction manual "PC INTERFACE RSM100".

Figure 4.4.1 shows the typical configuration of the RSMysystem via a protocol converter G1PR2.
The relays are connected through twisted pair £ables, ‘and” the maximum 256 relays can be
connected since the GI1PR2 can provide up tou8,pénts. The total length of twisted pair wires
should not exceed 1200 m. Relays are mutually £onnected using an RS485 port on the relay rear
panel and connected to a PC RS232C port via GLPR2. Terminal resistor (150 ohms) is connected
the last relay. The transmission rate used isf6%kbits/s.

Figure 4.4.2 shows the configuration@fthe RSM system with Ethernet LAN (option). The relays
are connected to HUB through UZP cable using RJ-45 connector at the rear of the relay. The
relay recognizes the transmission,speed automatically.

In case of the optional fibergeptiéyinterface (option), the relays are connected through
graded-index multi-mode 50/125gmer 62.5/125um type optical fiber using ST connector at the
rear of the relay.

Relay 32 Relay 3 Relay 2 Relay 1

TOSHEA o

= °

Twisted paired
cable

Protocol

converter

G1PR2

RS-232C RS-485
Personal D-type 9-way connector

cormputer Straight type

Figure 4.4.1 Relay Setting and Monitoring System (1)
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UTP cable
(10Base-T)

Other
HUB. relays

Figure 4.4.2 Relay Setting and Monitoring System (2)

PC

4.5 |EC 60870-5-103 Interface

The GRL100 can support the IEC60870-5-103 communication protocol ¥This protocol is mainly
used when the relay communicates with a control system and is used %o, transfer the following
measurand, status data and general command from the relay to the €entrol system.

e Measurand data: current, voltage, active power, reactiVe power, frequency
e Status data: events, fault indications, etc.

The IEC60870-5-103 function in the relay can béhcustofnized with the original software
“IEC103 configurator”. It runs on a personal computer (PE),connected to the relay, and can help
setting of Time-tagged messages, General command,, Metering, etc. For details of the setting
method, refer to “IEC103 configurator” manuak, Eor'the default setting of IEC60870-5-103, see
Appendix Q.

The protocol can be used through the RS485 pott, on the relay rear panel and can be also used
through the optional fibre optical interface. Thegelay connection is similar to Figure 4.4.1.

The relay supports two baud-rates 96kbps and*19.2kbps. The data transfer from the relay can be
blocked by the setting. For the settingsf'see the Section 4.2.6.4.

4.6 Clock Function

The clock function (Calendar clock) is used for time-tagging for the following purposes:

e Event records

e Disturbance,reeords

e Fault recofds

e Metering

e AutomatiGsuipervision

o . Display of the system quantities on the digest screen

e Digplayof the fault records on the digest screen

o ¢Display of the automatic monitoring results on the digest screen

The calefidar clock can run locally or be synchronized with the external IRIG-B time standard
signal, RSM, IEC or GPS clock. This can be selected by setting.

Ifit1s necessary to synchronize with the IRIG-B time standard signal or GPS signal, it is possible
to transform GMT to the local time by setting.

When the relays are connected to the RSM system as shown in Figure 4.4.1, the calendar clock
of each relay is synchronized with the RSM clock. If the RSM clock is synchronized with the
external time standard (GPS clock etc.), then all the relay clocks are synchronized with the
external time standard.

— 180 —



TOSHIBA 6F2S0835

5. Installation

5.1 Receipt of Relays
When relays are received, carry out the acceptance inspection immediately. In particular, che€k
for damage during transportation, and if any is found, contact the vendor.
Check that the following accessories are attached.
¢ 3 pins for the monitoring jack, packed in a plastic bag.
e An attachment kit required in rack-mounting, if ordered. (See Appendix F.)

1 large bracket with 5 round head screws, spring washers and washers{(M4 X 10)
1 small bracket with 3 countersunk head screws (M4 X 6)
2 bars with 4 countersunk head screws (M3 X 8)

Always store the relays in a clean, dry environment.

5.2 Relay Mounting

Either a rack or flush mounting relay is delivered @$tdesignated by the customer. The GRL100
models are classified into two types by their casesizeNype A and type B. Appendix F shows the
case outlines.

If the customer requires a rack-mounting relay, support metal fittings necessary to mount it in the
19-inch rack are also supplied with the relay,

When to mount the relay in the racki detach the original brackets fixed on both sides of the relay
and seals on the top and bottom of thes€lay. Attach the larger bracket and smaller bracket on the
left and right side of the relay respeetively and the two bars on the top and bottom of the relay.

How to mount the attachment Kit,/sée Appendix F.

Dimensions of the attachmefit kitssEP-101 and EP-102 is also shown in Appendix F.

5.3 Electrostatic Discharge

ACAUTION

Do not take out any modules outside the relay case since electronic components on the modules
are very senSitiego electrostatic discharge. If it is absolutely essential to take the modules out of
the caSey, dof not touch the electronic components and terminals with your bare hands.
Additionallyy always put the module in a conductive anti-static bag when storing it.

5.4 Handling Precautions

A person's normal movements can easily generate electrostatic potential of several thousand
volts. Discharge of these voltages into semiconductor devices when handling electronic circuits
can cause serious damage, which often may not be immediately apparent but the reliability of the
circuit will have been reduced.

The electronic circuits are completely safe from electrostatic discharge when housed in the case.
Do not expose them to risk of damage by withdrawing modules unnecessarily.

Each module incorporates the highest practicable protection for its semiconductor devices.
However, if it becomes necessary to withdraw a module, precautions should be taken to preserve
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the high reliability and long life for which the equipment has been designed and manufactured.

ACAUTION

e Before removing a module, ensure that you are at the same electrostatic potential as,the
equipment by touching the case.

e Handle the module by its front plate, frame or edges of the printed circuit board. Avoid
touching the electronic components, printed circuit board or connectors.

e Do not pass the module to another person without first ensuring you are beth at the same
electrostatic potential. Shaking hands achieves equipotential.

e Place the module on an anti-static surface, or on a conducting surfacezwhieh 1s at the same
potential as yourself.

e Do not place modules in polystyrene trays.

It is strongly recommended that detailed investigations on electronic®ireuitry should be carried
out in a Special Handling Area such as described in the IEC 60747

5.5 External Connections

External connections are shown in Appendix G.
Electrical interface for telecommunication

The connector should be handled as follows:

e Insert the connector horizontally and tighten' both upper and Connector
lower screws alternately. @ “( o [T Y
® Do not touch the connector pin with your bare hand. :D
f:::l:l\
& Screw

In electrical interface to multiplexed communication circuit for GRL100-###%-%9-%%  the
earthing wire of electrical gable is,connected to the earth terminal (E) of the relay as shown in
Figure 5.5.1, if required.

Earthing wire

Fo Multiplexer 5 L

o/ lo
olo
=

[9)

©
olofe]c]olAT

3

alolalalalalolololalalalala
Py
S

aslalalalalall
od bd LA hd kdsd Ll

9,

olalal
od bd hod hd L L4 L

hd bod b d R hd hd Bd Kd Kd |

ST STFTa X GTRI=]
wiolNlnjunls]lw|ln] —-

[2]
I

BlClsivla Sl ol ~]

| & x- =

slololialolalalale
bd hd Ldhd bl hd L R

—_===

Figure 5.5.1  Connection of communication cable
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Optical interface for telecommunication

The optical cables tend to come down, therefore, bending requires special attention.

Handling instructions of optical cable are as follows:

Instructions

O

Do not insert the connector obliquely.

Tighten the connector when connecting.

Do not pull the cable.

Do not bend the cable.

Do not bend the neck of the connector.

Do not twist the cable.

Do not kink in the cable.

Do not put and drop on t@.

Do not be:é?gle to (*)mm or less in radius.

*)Lengthﬁffers from characteristics of optical cable.

&
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6. Commissioning and Maintenance

6.1 Outline of Commissioning Tests

The GRL100 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware tests and
conjunctive tests. The function tests are at the user’s discretion.

In these tests, user interfaces on the front panel of the relay or local PC can be fullyjapplied.

Test personnel must be familiar with general relay testing practices andgsafety, precautions to
avoid personal injuries or equipment damage.

Hardware tests

These tests are performed for the following hardware to ensurehatithere is no hardware defect.
Defects of hardware circuits other than the following can bejdetected by monitoring which
circuits functions when the DC power is supplied.

User interfaces
Binary input circuits and output circuits
AC input circuits

Function tests

These tests are performed for the followinggunctions that are fully software-based. Tests of the
protection schemes and fault locator require @ dymamic test set.

Measuring elements
Timers

Protection schemes
Autoreclose

Metering and recording
Fault locator

Conjunctive tests
The tests are perfformed after the relay is connected with the primary equipment,
telecommunicatiemequipment and other external equipment.

The followingstestssatre included in these tests:

On4ead'test: /phase sequence check and polarity check
Signaling circuit test
Tripping,and reclosing circuit test
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6.2 Cautions

6.2.1

Safety Precautions

ACAUTION

The relay rack is provided with a grounding terminal.
Before starting the work, always make sure the relay rack is grounded.

When connecting the cable to the back of the relay, firmly fix it to the terminal block and
attach the cover provided on top ofit.

Before checking the interior of the relay, be sure to turn off the power:.

Class 1M laser radiation when remove cap for models with <30km class optical interface. Do
not view directly with optical instruments.

Failure to observe any of the precautions above may cause electric shock or malfunction.

6.2.2

Cautions on Tests

ACAUTION

While the power is on, do not connect/disconifieet, the, flat cable on the front of the printed
circuit board (PCB).

While the power is on, do not mount/dismount the/PCB.

Before turning on the power, check the foellowing:

- Make sure the polarity and voltage of the power supply are correct.

- Make sure the CT circuit is nof'open.

- Make sure the VT circuit is figt short-circuited.

Be careful that the transformefunodule is not damaged due to an overcurrent or overvoltage.

If settings are changed for testing, femember to reset them to the original settings.

Failure to observe any of the precatitions above may cause damage or malfunction of the relay.

Before mounting/dismoumtingsthe PCB, take antistatic measures such as wearing an earthed
wristband.
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6.3 Preparations

1 Three-phase voltage source (not required for Model 100s)
2 Single-phase current sources

1 Dynamic three-phase test set (for protection scheme test)
1 DC power supply

3 DC voltmeters

3 AC voltmeters %
3 Phase angle meters

2 AC ammeters

1 Time counter, precision timer

1 PC (not essential) 0
Relay settings
Before starting the tests, it must be specified whether the tm se the user’s settings or the

Test equipment
The following test equipment is required for the commissioning tests. O

default settings.

For the default settings, see the following appendixes:
Appendix D Binary Output Default Setti
Appendix H Relay Setting Sheet K

Visual inspection

e to the relay case. If there is any damage, the

After unpacking the product, check for.an
ected” Contact the vendor.

internal module might also have be

d
&

Relay ratings \
Check that the items describe ameplate on the front of the relay conform to the user’s
specification. The items are; pe and model, AC voltage, current and frequency ratings,
and auxiliary DC supgly voltagérating.

Local PC Q

When using a loca nect it with the relay via the RS232C port on the front of the relay.
RSM100 softw@ ired to run the PC.

For the detai separate instruction manual "PC INTERFACE RSM100".

%

%
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6.4 Hardware Tests

The tests can be performed without external wiring, but DC power supply and AC voltage
current source are required.

6.4.1 User Interfaces C)

This test ensures that the LCD, LEDs and keys function correctly.

L 4
LCD display \%

e Apply the rated DC voltage and check that the LCD is off. @

"

Note: If there is a failure, the LCD displays the "Auto-supervision" scre the DC voltage is
applied. J
e Pressthe [ RESET | key for 1 second when the LCD is off, ab t black dots appear on

the whole screen.

CE" LED is lit in green.

LED display
e Apply the rated DC voltage and check that th

o Press the |RESET | key for 1 second when t

the "IN SERVICE" LED and two LEDs fo

1s off, and check that seven LEDs under
ng jacks A and B are lit in red.

on the LCD.

VIEW and RESET keys (a
e Press the [ VIEW | key when thQs 0 d check that the "Metering" screen is displayed

e Press the |[RESET | key and %5\3 the LCD turns off.

Keypad

e Press any key on when the LCD is off and check that the LCD displays the
"MENU" screen. Rress key to turn off the LCD.

o Repeat this f N:
O
¥
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6.4.2 Binary Input Circuit

The testing circuit is shown in Figure 6.4.2.1. O
GRL100 Model 101 O

BI1 s
————————————————— > ¢=B4 BI2

RN
A1l [ g Q(D

power
supply -

e Display the "Binary in ut" screen from the "Status" sub-menu.

put & output status
Input 0#1) [000 000 000 000 000]
InplN #2) [000 ]

. ApK téd DC voltage to terminal A4, B4, ..., A11 of terminal block TB4, and A14, B14
t

inal block TB3.
the status display corresponding to the input signal changes from 0 to 1. (For
ils of the binary input status display, see Section 4.2.4.2.)

he

: Different models have different terminal block and terminal number, so refer to Appendix G.

* . . . .
The user will be able to perform this test for one terminal to another or for all the terminals at
once.
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6.4.3 Binary Output Circuit

This test can be performed by using the "Test" sub-menu and forcibly operating the relay drivers
and output relays. Operation of the output contacts is monitored at the output terminal. The
output contact and corresponding terminal number are shown in Appendix G.

e Press 2 (= Binary output) on the "Test" screen to display the "Binary output" screen. The
LCD displays the output modules mounted depending on the model.

e Enter the selected number corresponding to each module to be operated” Then the LCD
displays the name of the module, the name of the output relay, the nam@ef the terminal block
and the terminal number to which the relay contact is connected.

e Enter 1 and press the | ENTER | key.

e After completing the entries, press the key. Then the LGP, displays the screen shown

below. If 1 is entered for all the output relays, the folloyinig, forcible operation can be
performed collectively.

/3 BO

Press

Keep pressing

CANCEL

1 to operd@ae.

to cance W

e Keep pressing the | 1 | key to operate the odtput relays forcibly.

e Check that the output contacts operate(at thelfterminal.

e Release pressing the | 1 | key to g€set the operation.

— 189 —



TOSHIBA 6F2S0835

6.4.4 AC Input Circuits

This test can be performed by applying known values of voltages and currents to the AC in
circuits and verifying that the values applied coincide with the values displayed on the L

screen.
The testing circuit is shown in Figure 6.4.4.1. A three-phase voltage source and a single-
current source are required.

4
100
O OO I
Thlr;ee-phase - Vb
voltage
source 3 Ve
o ¢ ¢
_@_1 [ [ | [
Single-phase la
current
source
Ib
\ °
; 3lo
DC + TB44 -A16
power
supply - -A17
O -

L 4

Qure 6.4.4.1 Testing AC Input Circuit

e Check thatt e g data is set to be expressed as secondary values (Display value =2) on
the "Metering" screen.

"Settw)" sub-menu — "Status" screen — "Metering" screen

he is Primary (Display value = 1), change the setting in the "Setting (change)"
ubfhenu?Remember to reset it to the initial setting after the test is finished.

o e "Metering" screen in the "Status" sub-menu.
"Status" sub-menu — "Metering" screen

o xpply AC rated voltages and currents and check that the displayed values are within £+ 5% of
the input values.
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6.5 Function Test

CAUTION
The function test may cause the output relays to operate including the tripping output
relays. Therefore, the test must be performed with tripping circuits disconnected.
6.5.1 Measuring Element
Measuring element characteristics are realized by software, so it is possible to yerify the overall
characteristics by checking representative points.

Operation of the element under test is observed by the binary output signal.at menitoring jacks A
or B or by the LED indications above the jacks. In any case, the signal numbengcorresponding to
each element output must be set on the "Logic circuit" screen of the “Lest!\ sub-menu.

/2 Logic circuit 1/ 2
TermA ( 0- 3071) 1 (Z
TermB ( 0- 3071) : 48

When a signal number is entered for the TermA line, théjsignal is observed at monitoring jack A
and when entered for the TermB line, observed atmonitoring jack B.

Note: The voltage level at the monitoring jacks‘is,+15V £3V for logic level "1" when measured by
an instrument with 10kQ input impedance, and less than 0.1V for logic level "0".

CAUTION

e Use test equipment with more than Bk(2ef internal impedance when observing the output
signal at the monitoring jacks.

e Do not apply an external voltage tothe monitoring jacks.

In case of a three-phase element/it is enough to test a representative phase. A-phase is selected
hereafter.
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6.5.1.1 Phase current differential element DIF

The phase current differential element is checked for the following items.

Operating current value O

Charging current compensation (excluding Model 100s) O

Percentage restraining characteristic

The top two items are tested locally or under an end-to-end setup of each terminal relay.’

The last item is tested only under an end-to-end setup of each terminal re\

Operating current value @
Figure 6.5.1.1 shows the circuit to test the A-phase element locally.

by
Single-phase
current
source q
)
by
DC + _
power T
supply - -A17
DE

DC
voltmeter

O
F®1 Testing Phase Current Differential Element

The output signal nurbers of the DIF element are as follows.

Element Signal number

\Z DIF-A 41
DIF-B 42
DIF-C 43
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o Set the [L.test] to “1” (= On) on the “Switch” screen of the “Test” sub-menu.

element" screen in the "Setting (view)"

sub-menu. If not, set it to zero in the "Setti

e Check that the charging current compensation DIFIC is set to zero on the "ProtectioI

(change)" sub-menu.

e Press 4 (= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit” @

e Enter a signal number 41 for Term A line to observe the DIF-A operation at monitoring jack

A and press the [ENTER | key.

e Apply atest current and change the magnitude of the current applied a

which the element operates.

e Check that the measured value is within 7% of the setting DIFII.

Charging current compensation

The charging current compensation function is checked by dis
the LCD.

Figure 6.5.1.2 shows the test circuit.

Q

%,

Q

L 4

@he value at

the differential current on

voltm

GRL100
: TB14-11
Single-phase TX1e
voltage —>Va CH1
source
RX1e
‘ b o-14
TX2¢
o CH2
RX2e
( ) TB1y-1
Single-phase I
current =
source 2
TB44-A9 Monitoring A
jack
-B11 oV ¢
TB44 -A16
-A17
L—@DE

r

L 4

Figure 6.5.1.2 Testing Charging Current Compensation
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o Set the [L.test] to “1” (= On) on the “Switch” screen of the “Test” sub-menu.

When the charging current compensation is in operation, the differential current 14 is expresse
with the following equation:

14=1-(1/n) DIFIC C ,
where,

I = applied test current

n =2 in case of two-terminal line application

= 3 in case of three-terminal line application \%
DIFIC = setting of charging current compensation @
e Open the "Metering" screen in the "Status" sub-menu.

e Apply a rated phase voltage and a test current to A-phase, and@e voltage lagging by

mentioned above with an error within +7%.

90°.
e Check that the A-phase differential current I j, on the "@reen coincides with the 14

End-to-end test setup

When the percentage restraint characteristic is checkedipan end-to-end setup using two relays is

required. K

1@ a laboratory, the end-to-end test is possible by directly
otts. Figure 6.5.1.3 (a) shows the testing circuit of the

<Testing at laboratory>

If the relays can be collected and te
connecting their communicati
laboratory end-to-end test.

In case of two-terminal applic@he signal terminals CH1-TX1 and -RX1 of one relay are
directly connected to CHI-CI -TX1 of another relay.

Note: When the re electrical telecommunications interface in accordance with
CCITT-G7 &m an optical interface (Short wavelength light, GI, 2km class), the

schem it . test] must be set to “1” (= On) to test them under the direct connection of
the co ication circuits.
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Relay A: GRL100

TB1) 4

+
Single-phase
current = la
source _ 2 ™1
CH1
RX1 (**0

TB4, A16 RX2 2

©)

TB1} 1
]
(. |
) ° e
' -2
CH1
RX1
TX2
CH2
“A16 RX
[ -A17
i Moni’(oring[A 1
jack
DE ] oV

Relay B: GRL100

+ @ TB1} 4
Single-phase = |
current a
source X1
-2
- CHA1
RX1
* TX2
\ cH2
RX
DC TB4, _A16
power
supply -A17

Monitoring [ A
jack
@ —E ) oV &—

DC
voltm

Note: In case of two-terminal applications (The relay C is not used.),
(*) Connect the dotted line.

(**) Connect CH1-TX1 and CH1-RX1 of the relay A to CH1-RX1 and CH1-TX1 of the relay B.

Figure 6.5.1.3 (a) End-to-end Test Setup at Laboratory

Q2
&
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<Testing on site>

If the relays are tested at each installation site, the end-to-end test is performed after th
telecommunication circuit between terminals is setup. Figure 6.5.1.3 (b) shows the testing cir@

of the on-site end-to-end test.

In the on-site test, it is necessary to set the phase relationship between the test currents @
terminal. The pulse signal PULSE generated from the synchronized sampling clock is use a
reference phase signal at each terminal because it is in-phase between the terminals.
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Reference ™
voltage
source

DC +
voltmeter

GRL100
+ (n) TB1, -1 1
Single-phase N~ = | CH1
current a RX
source 2
TX2
CH2
RX
¢ Monitoring
jack
DC + T84 -A16
power B ¢
supply -A17
0V e— ’
PULSE
Reference ™
voltage Oscillo-
source scope
DC +
voltmeter
ov
GRL100
+
Single-phase|
current
source | |
¢
DC +
power
supply

GRL100
A TB1 .1
+ A
; TX1
Single-phase N
current & = la CH1 RX
source 2
- | TX2
CH2
RX
¢ Monitoring
jack
TB4 A16
B ¢
-A17
0V e—
PULSE
voltage Oscillo-
source scope
DC +
voltmeter

Figure 6.5.1.3 (b) On-site Setup for Testing Differential Element

e Press 4 (= Logic circuit) on the "TEST" sub-menu screen to display the "Logic circuit"
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screen.

e Enter a signal number 270 for Term B to observe a signal PULSE at monitoring jack B, and

then press the [ENTER | key.

The phase of the test current is adjusted as follows.

e Adjust the reference voltage to be in-phase with the pulse signal PULSE monitoring a CRT
oscilloscope.

o Adjust the test current to be in-phase with the reference voltage to simulate@f infeed current
and counter-phase to simulate an outflow current.

- One cycle (20ms or 16.7ms) [ §
PULSE — | |
signal
Reference / —> Time
voltage
Testing /
current

Figure 6.5.1.4%Phase Adjustment

Percentage restraint characteristics
The percentage restraint characteristie(is tested on the outflow current (I;¢) and infeed current
(Iip) plane as shown in Figure 6.5.I"§by applying an infeed current to one relay and an outflow

current to another relay.

lout lin = lout
DIFI2
B
A
DIFI1 DIFI1 + 7/5 DIFI2 — lip
DIFI1, DIFI2: Setting value

Figure 6.5.1.5 Percentage Restraining Characteristic on lj,-lg,¢ Plane

Characteristic A is expressed by the following equation,

Iyt < (5/7) (I, - DIFI1)
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Characteristic B is expressed by the following equation,

Iyt < DIFI2

where, DIFI1 and DIFI2 are setting values. O

e Set the charging current compensation DIFIC to zero.
e Press 4 (=Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit" screen.
e Enter a signal number 41 to observe the DIF-A output at monitoring jack A and press the

ENTER) key. %

e Apply a fixed infeed current to one relay. Apply an outflow current toN
the magnitude of the current applied and measure the value at whicm

e Repeat the above by changing the magnitude of the infeed curren

lay, change
nt operates.

o Check that the measured value of the outflow current is withi the theoretical values
obtained using the equations mentioned above. (The infeed'current is more than 0.5xIn).

6.5.1.2 Residual current differential element DIFG @

The residual current differential element is checked operating current and percentage
restraining characteristic in the same way as des in\Section 6.5.1.1.

Element Signal
DIFG

The differences from the procedure i Section 6.5.1.1 are as follows.
e Apply a test current to termina 8 instead of 1 and 2.
e Enter a signal number 44 insm to observe the DIFG element operation at monitoring

jack A. @
e Use the settings DIFGI@ DIFI1.
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6.5.1.3 Overcurrent elements OC, EF, OC1 and inverse definite minimum time (IDMT) overcurrent
elements OClI, EFI

(1) Overcurrent elements OC, EF, OC1 O

The testing circuit is shown in Figure 6.5.1.6 (a). O
GRL100
Q TB1 P TX10.
Single-phase e b2 = la CH1 X1
current
source |:<. -7
8 = 3l 2¢
RX2¢
itoring [ A
oV &—
DC +
power
supply -
DC
voltmeter
Figure 6.5.1.6®&ting OC and EF
Element Si b Remarks
OC-A 6
EF \

The testing procedure$i oll
e Press 4 (= Logic ci &n the "Test" sub-menu screen to display the "Logic circuit" screen.
e Entera signal% o observe the OC or EF output at monitoring jack A and press the

ENTER) i

e Apply a ent and change the magnitude of the current applied and measure the value at
e

whigh t ment operates.
@t

measured value is within £5% of the setting.
4
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(2) Inverse definite minimum time (IDMT) overcurrent elements OCI, EFI
The testing circuit is shown in Figure 6.5.1.6 (b).
GRL100
TX1e
T N TB1
| A -1
Single-phase | N\ o =la CH1 RX1e
current !
source —" I:. -7
| g = In TX2e
i i CH2
! RX2¢
i Monitering I: A
i jack
i oV
DG + TB4, A16
power |
supply - : -A1T.
; &
Start —//:]

Time
counter

Sto
ov

Figure 6.5:4.6'(b) Testing OCI and EFI

One of the four inverse time characteristics can be set, and the output signal numbers of the
IDMT are as follows:

Element Signal number  Remarks
OCI-A 68
EFI 72

Fix the time charalteristic 1o test by setting the scheme switch MOCI or MEFI on the "Scheme
switch" screen.

"Setting (€hang€)" sub-menu — "Protection" screen — "Trip" screen — "Scheme switch"
screen

The testing procedures is as follows:

e Press 4(= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit" screen.

e Enter a signal number to observe the OCI or EFI output at monitoring jack A and press the
ENTER | key.

e Apply atest current and measure the operating time. The magnitude of the test current should
be between 1.2 x Ig to 20 x Ig, where Ig is the current setting.

e C(Calculate the theoretical operating time using the characteristic equations shown in Section
2.11.3. Check that the measured operating time is within the error mentioned below.

Accuracy: Standard, Very and Long-time inverse: IEC 60255-3 class 5
Extremely inverse: IEC 60255-3 class7.5
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6.5.1.4 Thermal overload element THM-A and THM-T

The testing circuit is same as the circuit shown in Figure 6.5.1.6 (b).

The output signal of testing element is assigned to the monitoring jack A. O
The output signal numbers of the elements are as follows: < )
Element Signal No.

THM-A 367

4
THM-T 363
To test easily the thermal overload element, the scheme switch [THM@e "Switch"
screen on the "Test" menu is used. @

o Set the scheme switch [THMRST] to "ON".

o Enter the signal number to observe the operation at the ménitoring jack A as shown in
Section 6.5.1.

e Apply a test current and measure the operating time agnitude of the test current
should be between 1.2 x Ig to 10 x Ig, where Ig is ti@ setting.
CAUTION
After the setting of a test current, apply the t after checking that the THM% has
become 0 on the "Metering" screen.

e Calculate the theoretical operating tifg using the characteristic equations shown in
Section 2.6. Check that the measurm ing time is within 5%.

6.5.1.5 Out-of-step element OST
ith an end-to-end setup using two relays.

The out-of-step element can be \
Figure 6.5.1.7 (a) and (b) show esting circuits of the laboratory test and on-site test. For the
test setup, refer to Section 6.5.
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GRL100
_®_ TB14 11 TX1
Single-phase CHA1
= Vg
voltage RX1¢ O
source -14 ’_m
TB4, _A16 4
(V1

Single-phase
voltage
source

DC + B4y-A16

power

suppl - p -A17

PPy Monitoring |: A
6 jack
DC +
voltmeter
ov
Figure 6 @boratory Setup for Testing Out-of-step Element
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Single-phase
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oV e
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scope

DC +
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Figure 6.5.1.7 (b) On-site Setup for Testing Out-of-step Element
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The output signal numbers of the OST element are as follows.

Element Signal number  Remarks
OST1 47 Two-terminal and three-terminal application O

0ST2 51 Three-terminal application O

e Press4 (= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit" screen.

e Enter a signal number 47 (OST1) or 51 (OST2) to be observed at monitoring jack A afid press

the | ENTER | key.
e Apply the rated voltage in phase with the reference voltage signal to EN S.

e Shift the applied voltage phase angle from the reference signal at o al, and measure
the angle just at which the element operates.

e Check that the measured angle is within 180° £5°.

6.5.1.6 Voltage and synchronism check elements Q

The test circuit is shown in Figure 6.5.1.8. If scheme swi PH-VT" is set to "Bus", the
three-phase voltage simulates the busbar voltage, and i phase voltage simulates the line
voltage. If the switch is set to "Line", the oppositesis. tru

GRL100
\ TX1e
. TB14-11 =Va CH1
Thlzee-phase ! 12 =Vp RX1e
voltage i
source i 13 =Ve X%
! y-14 CH2
SV S RX2¢
") A
Monitoring
jack A
0 V1]
-15
Single-phase b ! = Vr
voltage I -16
source e ! i
S 417
! V
i ag T
TB44 -A16
-A17
7
voltmeter
» (*) In case of testing OVL2, UVL2 and SYN2.

(**) In case when "VT-RATE" is set to "PH/PH".

Figure 6.5.1.8 Testing Synchronism Check Elements

When testing OVL2, UVL2 and SYN2, a single-phase voltage must be applied to terminals 17
and 18, instead of terminals 15 and 16 and "3PH-VT" is set to "Line".

Voltage and synchronism check elements and their output signal number are listed below.
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OVL2, UVL2 and SYN2 are used for two-breaker autoreclose and provided in model 300s and
500s.

Element Signal number

OVB 57
UVB 58
OVL1 60
UVL1 61
OovL2 62
uvL2 63
SYN1 59
SYN2 64

Connect the phase angle meter to the three-phase voltages taking the'sgheme switch "VT-RATE"
and VTPH-SEL settings into consideration. The phase angle.meter connection shown in Figure
6.5.1.8 is the case for the default settings, ie., "VT-RATE" and"VATPH-SEL" are set to PH/G and
A, respectively.

VT-RATE setting VTPH-SEL setting dVleter connection phase

PH/G A A-N
B B-N
C CN
PH/PH A A-B
B B-C
C C-A

Voltage check element OVB4UVB;QVL1, UVL1, OVL2, and UVL2
e Press 4 (= Logic circuit)ienthe "Test" screen to display the "Logic circuit" screen.

e Enter a signal numiber for'the TermA line to be observed at monitoring jack A and press the
ENTER | key.

e Apply a three-phase rated voltage and a single-phase rated voltage as shown in Figure
6.5.1.8.

OVBrandJVB*

o{ Change the magnitude of the three-phase voltage if the scheme switch "3PH-VT" is set to
"Bus"0r change the magnitude of the single-phase voltage if it is set to "Line". Measure the
value at which the element operates and check that it is within £ 5% of the setting.

OVL1 and UVLI:

e Change the magnitude of the single-phase voltage if the scheme switch "3PH-VT" is set to
"Bus" or change the magnitude of the three-phase voltage if it is set to "Line". Measure the
value at which the element operates and check that it is within £ 5% of the setting.

OVL2 and UVL2:

e Change the magnitude of the single-phase voltage applied to terminal 17 and 18 and measure
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the value at which the element operates. Check that the measured value is within £ 5% of the
setting.

Synchronism check element SYN1

e Press 4 (= Logic circuit) on the "Test" screen to display the "Logic circuit" screen.

e Enter a signal number for the TermA line to be observed at monitoring jack A and press the
ENTER | key.

e Apply a three-phase rated voltage and a single-phase rated voltage asShown in Figure
6.5.1.8.
Voltage check:

o Set the three-phase voltage to any value over the SY10V settingy (The default setting of
SY1OVis 51V.)

Whilst keeping Vy in-phase with V, lower the single-phasgfvoltage Vy from the rated value.

Measure the voltage at which the element operates. Checkthatithe measured voltage is within
1 5% of the SY1UYV setting.

e Further lower Vr and measure the voltage at whichyth€”element resets. Check that the
measured voltage is within £5% of the SY 1OVasetting.
Phase angle check:

e Set V3 and Vr to any value between the SYQAOV and SY1UV settings keeping V3, in-phase
with Vy. Then the SYN1 element opergtes:

o Shift the angle of V. away fromghat of V4,"and measure the angle at which the element resets.

e Check that the measured anglets within £5° of the SY'1 0 setting. (The default setting of SY'1
0 is 30°.)

e Change Vj and Vy, and repeat the above.

Synchronism check element SYN2

e Apply single-phasesated voltage to terminals 17 and 18 as shown with broken lines in Figure
6.5.1.8 and set theyscheme switch "3PH-VT" to "Line". The test can be performed taking the
same steps a§ testing SYNI.
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6.5.1.7 Overcurrent element OCBF
The overcurrent element is tested locally. The test circuit is shown in Figure 6.5.1.6(a).
The output signal number of the OCBF element is as follows.

Element Signal number
OCBF-A 54

e Press 4 (= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit" screen.

e Enter a signal number 54 (OCBF-A) to be observed at monitoring4ackiA” and press the
ENTER] key.

e Apply a test current, adjust the magnitude of the current applied and measure the values at
which the element operates and resets.

e Check that the measured values are within 5% of the setting in,eperation and within 5% of the
setting x 0.8 in reset.

6.5.1.8 Current Change Detection Element OCD

The test circuit is shown in Figure 6.5.1.9.

GRL100
/A\ TB1. 1
Single-phase ~
current 2
source
Monitoring|:
jack
DC + TB4, A16 ! R
power
supply - -A17
_L—@E
DC
voltmeter

Eigure,6:5.1.9 Testing Current Change Detection Element

The output sighial number of the OCD is as follows:

Measuring element Signal number
OCD-A 63

Operatien must be verified by abruptly changing the test current from 0 A to 1.2 x Setting value
or vice versa.

OCD has a fixed setting of 0.5 A and 0.1 A for 5 A rating and 1 A rating respectively.

6.5.2° Timer

The pick-up delay time of the variable timer can be measured by connecting the monitoring jacks
A and B to a time counter as shown in Figure 6.5.2.1. Jacks A and B are used to observe the input
signal and output signal of the timer, respectively.
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GRL100
TX1 ¢
CHA1
DC + TB45 A16 RX1 ¢
power CH2TX2‘
supply - -A17 RX2 ¢
A
DE -
Monitoring B
= jack
oV e—
Start
Time
counter Stop
ov

Figure 6.5.2.1 Testing Variable Timer

e Press 3 (= Timer) on the "Test" screen to display the "Timer"screen.

e Enter the number corresponding to the timer t@pbe“observed. The timers and assigned

numbers are listed in Appendix C.

e Press the key to display the following sereen®

/2 Timer
Press ENTER to operate.
Press CANCEL #0o ¢ andel.

e Press the key to,opetrate the timer. The "TESTING" LED turns on, and the
timer is initiated and the following display appears. The input and output signals of the
timer can be observedf{at/menitoring jacks A and B respectively. The LEDs above
monitoring jacks A 0B are also lit if the input or output signal exists.

Check that the ineasured time is within 10 ms of the setting time.

/2 Timer

Operatimeg. .. ...

Prefss BIND to reset.
Press/CANCEL to cancel.

e Press the key to reset the input signal to the timer. The "TESTING" LED turns off.

Presg’| CANCEL | key to test other timers. Repeat the above testing.

To measure the drop-off delay time, press the key after the LED above jack B lights. The
off-delay time is the time from a signal at the monitoring jack A resets till a signal at the

monitoring jack B resets.

— 209 —



TOSHIBA 6F2S0835

6.5.3 Protection Scheme

Protection schemes implemented in GRL100 are basically for unit protection. It is recommended
that the protection schemes are tested under end-to-end mode. The setup of the end-to-end
synchronized test is described in Section 6.5.1.

In the protection scheme tests, a dynamic test set with the three-phase voltage source and cumsent
source is required to simulate power system pre-fault, fault and post-fault conditions.

The "Sim.fault" on the LCD "Test" menu is available to test local and remote tefminals
synchronously. For use, see Section 4.2.7.5

The autoreclose function can be tested together with these tests. A permanent fault should be
applied to test a reclose-onto-fault.

Tripping is observed with the tripping command output relays TP-Al,to’-C1 and TP-A2 to -C2.
Reclosing is observed with the user configurable reclosing command output relays assigned to
signals ARC1 and ARC2. For the default setting, see Appendix e

Differential tripping

When a phase current is applied, instantaneous per pliase baged tripping or three-phase tripping
is performed depending on the fault types, settingyofiythe” scheme switches [TPMODE],
[ARC-M], and [STUB]. The switch [TPMODE]8walid for model 100s.

The tripping should be checked for the current'Whichdis two times or larger than the minimum
operating current DIFI1 or DIFGI. Operatingf{timetis» measured by the operating time of the
tripping command output relay. It will typically'be 1 cycle.

Check that the indications and recordings ‘argfcortect.

When a residual current is applied; time-delayed three-phase tripping is performed. Operating
time will be 1 cycle plus settingef timmer TDIFG. The tripping or reclosing is blocked when the
scheme switch [DIFG] or [ARC-DIEG]§ set to "OFF".

Check that the indications and(regordings are correct.

Out-of-step tripping
Set the scheme switchg OS] to "Trip".

Shift the phase angle from the second quadrant to the third quadrant or vice versa taking the
remote terminal yeltagesas a reference voltage.

Check that the tripping output relay operates in all phases and autoreclose does not start.
Check ghat thefindications and recordings are correct.

Shift'the phase angle from the first quadrant to the fourth quadrant or vice versa taking the
refnotefterminal voltage as a reference voltage.

Checkithat any of the tripping output relays do not operate.

Circuit breaker failure tripping
Set the scheme switch [BF1] to "T" or "TOC" and [BF2] to "ON".

Apply a fault and retain it. Check that the adjacent breaker tripping output relay operates after the
time setting of the TBF2.

The adjacent breaker tripping output relay is user configurable and assigned to signal
CBF-TRIP. For the setting, see Sections 4.2.6.9 and 4.2.7.2.
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6.5.4 Metering and Recording

The metering function can be checked whilst testing the AC input circuit. See Section 6.4.4.

Fault recording can be checked whilst testing the protection schemes. Open the "Fault records!
screen and check that the descriptions are correct for the applied fault.

The default setting of events is shown in Appendix H. Event recording on the external events
such as CB1 ready, Ind.reset, etc., can be checked by changing the status of binary input signals.
Change the status in the same way as the binary input circuit test (see Section 6.4.2) and check
that the description displayed on the "Event Records" screen is correct.

Note: The choice of whether to record or not can be set for each event. Change thestatus of the
binary input signal after confirming that the related event is set to re¢otd. (The default setting
enables all the events to be recorded.)

Some of the internal events such as Trip, Coml.fail, etc., can be cheéeked in the protection
scheme tests.

Disturbance recording can be checked while testing the protegtion sehemes. The LCD display
only shows the date and time when a disturbance is recorded:, Open the "Disturbance records"
screen and check that the descriptions are correct.

Details can be displayed on the PC. Check that the desctiptiens on the PC are correct. For details
on how to obtain disturbance records on the PC, §eexthe RSM 100 Manual.

6.5.5 Fault Locator
As the fault locator requires local and remiotg terminal currents, the fault locator can be tested
under the end-to-end synchronized teStsetup.

In the tests, a dynamic test set withythé three-phase voltage and current source is required for
each terminal to simulate power systemypre-fault, fault and post-fault conditions.

The fault locator starts meaSurément when the current differential protection operates.
Therefore, it is preferable to test it whilst testing the protection schemes by applying a fault.

The line parameter settings.mustibe changed to meet those of the test set.

The measurement result 1S%expressed as a percentage of the line length and the distance, and is
displayed on the "EaultiRecord" screen of the LCD.
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6.6 Conjunctive Tests

6.6.1 On Load Test

With the relay connected to the line which is carrying load current, it is possible to chegck the
polarity of the voltage and current transformers and the phase rotation with the metering displays
on the LCD screen.

e Open the following "Metering" screen from the "Status" sub-menu.

/2 Metering 12/Feb/1998 22:56 3¢ 18
Va 63.5V 0.0° la 2. 10A 4, O
Vb 63.4V -120.0° 1b 2.10A —4AD.0°
Ve 63.5V 120.1° lc 2.15A 1250, 1°
Active power + 400. 11MW

Reactive power - 25. 51 Mgar

Frequency 6 0.y Hz

Note: The magnitude of voltage, current and power canjbe set in values on the primary side or on
the secondary side by the setting. (The default setting is the primary side.)
Phase angles are expressed taking that ofithe positive sequence voltage as the reference angle.
The sign of the phase angle can be setypositivefor either lagging phase or leading phase. (In
the default setting, it is set positive awhenthe phase is leading to the reference angle.)
The sign of the power flow direction/cambe set positive for either power sending or power
receiving. (The default settifig 18, powen'sending.)

e Check that the phase rotatioriis cotzect.

e Verify the phase relationship¥between the voltage and current with a known load current
direction.

6.6.2 Signaling Circuit Test

This test is perforfagd When a command protection using a signaling channel is applied.

The test is to ché€k whether the communication circuit is correctly connected between a local
terminal and a rémote terminal.

Input the vgoltagegor current at a remote terminal relay. Check the voltage and current by the
"Metering'' sexeen from the "Status" sub-menu at a local relay.

6.6.3 Twipping‘and Reclosing Circuit Test

The tripping and reclosing circuit including the circuit breaker is checked by forcibly operating
the gutput relay and monitoring the circuit breaker that is tripped or reclosed. Forcible operation
of the output relay is performed on the "Binary output" screen of the "Test" sub-menu as
described in Section 6.4.3.

Tripping circuit
e Ensure that the circuit breaker is closed.

e Press 2 (= Binary output) on the "Test" sub-menu screen to display the "Binary output"
screen. The LCD displays the output modules mounted.
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e Enter 1 to select the IO#1 module, then the LCD displays the screen shown below.

/3 BO (0=Disable 1=Enable) 1/ 6
10#1 TP-A1
I0#1 TP-B1
10#1 TP-C1
I10#1 TP-A2
T10#1 TP-B2
T10#1 TP-C2

S O O~ =

TP-Al, Bl and Cl1 are output relays with one normally open contact, and trip_the A-phase,
B-phase and C-phase breakers. TP-A2 to C2 are used if two-breaker trippingyis required in a
one-and-a-half-breaker busbar arrangement.

Enter 1 for TP-A1 and press the | ENTER | key.

Press the key. Then the LCD displays the screen shogvntbelow.

/3 BO

Keep pressing 1 to operata.

Press CANCEL to canc ¢

Keep the [ 1]|key pressed to operate the output relay TP-Al and check that the A-phase
breaker is tripped.

Caution: In case of relay models with fault'detector, FD module BO also operates when 10#1
module BO is forciblyoperated.

Release pressing the | 1 | key to‘resetfthe operation.

Repeat the above for all the phases.

Reclosing circuit
The test is applied to models 200s to 500s with autoreclose function.
¢ Ensure that the cirénit breaker is open.

e Press 2 (= Binary, output) on the "Test" sub-menu screen to display the "Binary output”
screen. The W€D displays the output modules mounted.

e Enter the_seleeted number corresponding to each module to be operated. Then the LCD
displays the'mdme of the module, the name of the output relay, the name of the terminal block
and the termifial number to which the relay contact is connected.

Note: The autoreclose command is assigned to any of the output relays by the user setting. The
following description is the case for the default setting.
In the default setting, the autoreclose command is set to BO9 and BO10 of the 102 module.
(BO9 is used in the two-breaker autoreclose.)

e Enter 2 to select the IO#2 module, then the LCD displays the screen shown below.
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/3 BO (0=Disable 1=Enable) 1/14
I0#2 BO1 0

1042 BO2 0
T0#2 BO3 0 <:;)

10#2 BO10 1
1082 BO11 0
1042 BO12 0 ¢

T0#2 FAIL
10#2 BO13

Move the cursor by pressing the ¥ key and select BO10. BO10 is a@close command
output relay with one normally open contact. 0
e Enter 1 and press the [ ENTER | key.

Press the key. Then the LCD displays the screen% elow.

/3 BO

Keep pressing 1 to opera

Press CANCEL to can

Keep pressing the | 1|key to forcibly o the output relay BO10 and check that the
breaker is closed.

Release pressing the | 1 | key to e ation.

In case of two-breaker autor epeat the forcible operation for BO9.
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6.7 Maintenance

6.7.1 Regular Testing

The relay is almost completely self-supervised. The circuits which cannot be supervisedrare
binary input and output circuits and human interfaces.

Therefore regular testing can be minimized to checking the unsupervised circuits. The test
procedures are the same as described in Sections 6.4.1, 6.4.2 and 6.4.3.

6.7.2 Failure Tracing and Repair

Failures will be detected by automatic supervision or regular testing.

When a failure is detected by supervision, a remote alarm is issued with the binary output signal
of FAIL (¥) and the failure is indicated on the front panel with LED, indicators or LCD display. It
is also recorded in the event record.

(*) Failure signals on the external circuits, namely the signdling channel and isolator circuit, can
be allotted to any of the binary output relays by the uSei, Failure signals of the signaling
channel are set to BO11 of the I02 module asghe defanlt setting.

Failures detected by supervision are traced by checking the "Auto-supervision" screen on the
LCD.

If any messages are shown on the LCD, the failed moedule or failed external circuits can be
located by referring to Table 6.7.2.1.

This table shows the relationship between messages displayed on the LCD and estimated failure
location. Locations marked with (1) have @ higher probability than locations marked with (2).

As shown in the table, some of the messages cannot identify the fault location definitely but
suggest plural possible failure docatigns. In these cases, the failure location is identified by
replacing the suggested failed modules Wwith spare modules one by one or investigating and
restoring the monitored exterdal gircuits (the signaling channel and isolator circuit) until the
"ALARM" LED is turned off.

The replacement or inwestigation should be performed first for the module or circuit with higher
probability in the tables

If there is a failuréyandthe LCD is not working such as a screen is frozen or not displayed, the
failure location isseitheg, SPM or HMI module.
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Table 6.7.2.1 LCD Message and Failure Location

Message

Failure location

VCT  SPM

(GCOM)

101
or
108(*)

102 103,
105,

106

104 FD

HMI

Channel

Disco O
nectbble

Checksum err
ROM-RAM err
SRAM err
BU-RAM err
DPRAM err
EEPROM err
ROM data err
AD err

V0 err

V2err

10 err

Id err

CTerr
Sampling err
DIO err

RSM err
COM_....err
FD: ...err

O/P circuit fail
DS fail

Com.1 fail, Com.2 fail
Sync.1 fail, Sync.2 fail

TX1 level err,
TX2 level err

RX1 level err,
RX2 level err

CLK 1 fail, CLK 2 fail

Term1 rdy off,
Term2 rdy off

No-working of LCD

RYID1 err, RYID2¢err \ x (2)*
CT fail 2) % (2)
% (2)

X X
N N

X

X

X
—_ e~~~ —
—_—s ===
X
— o~ o~ —~

D

x (1)

4 Note: 108 required for models 204, 206, 214 and 216.
The location marked with (1) has a higher probability than the location marked with (2).
The item of location marked with (*): also check the remote terminal relays and equipment.
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If no message is shown on the LCD, it means that the failure location is either in the DC power
supply circuit or in the microprocessors mounted on the SPM module. In this case, check the
"ALARM" LED. Ifit is off, the failure is in the DC power supply circuit. If it is lit, open the rela¥
front panel and check the LEDs mounted on the SPM module. If the LED is off, the failure isiin
the DC power supply circuit. If the LED is lit, the failure is in the microprocessors.

In the former case, check if the correct DC voltage is applied to the relay.

If so, replace the 101 or IO8 module mounting the DC/DC converter and confirm that the
"ALARM" LED is turned off.

In the latter case, replace the SPM module mounting the processors ,and(cofifism that the
"ALARM" LED is turned off.

When a failure is detected during regular testing, it will not be difficult g#o identify the failed
module to be replaced.

Note: When a failure or an abnormality is detected during the regularitest/ confirm the following
first:
- Test circuit connections are correct.
- Modules are securely inserted in position.
- Correct DC power voltage with correct polarity is applied and connected to the correct
terminals.
- Correct AC inputs are applied and configcted,tothe correct terminals.
- Test procedures comply with those stated mythe manual.

6.7.3 Replacing Failed Modules

If the failure is identified to be in theffélay module and the user has spare modules, the user can
recover the protection by replacingthe failed modules.

Repair at the site should be limitedyto medule replacement. Maintenance at the component level
is not recommended.

Check that the replacement modile has an identical module name (VCT, SPM, 101, 102, etc.)
and hardware type-form asfthe removed module. Furthermore, the SPM and FD modules should
have the same software name.

The module name is iadicated on the bottom front of the relay case. The hardware type-form is
indicated on the module Ty the following format:

Module name  Hardware type-form

VCT G1PC1 - stk
SPM G1SP# - s
101 G101 - stk
102 G1102 - sk
103 G1103 - sk
104 G1102 - sk
|05 G1103 - #sokx
106 G1103 - sk
108 G1108 - stk
FD G1FD1 - sk
HMI

— 217 —



TOSHIBA 6F2S0835

The software name is indicated on the memory device on the module with six letters such as
GS1LMI1, GS1LCI1, GS1ZF]1, etc.

A CAUTION  When handling a module, take anti-static measures such as wearing an earthed
wrist band and placing modules on an earthed conductive mat. Otherwisé,
many of the electronic components could suffer damage.

CAUTION After replacing the SPM or FD module, check all of the settings including the
data related the PLC and IEC103, etc. are restored the original settings:

The initial replacement procedure is as follows:
e Switch off the DC power supply.

A WARNING Hazardous voltage may remain in the DC circuit just after switching off the
DC power supply. It takes approximately 30 secemds for the voltage to
discharge.

e Disconnect the trip outputs.
e Short circuit all AC current inputs and disconnect all ACC yeltage inputs.

e Unscrew the relay front cover.

Replacing the Human Machine Interface Module (front panel)

e Open the front panel of the relay by unscrewingythe binding screw located on the left side of
the front panel.

e Unplug the ribbon cable on the front panel By,pushing the catch outside.

e Remove the two retaining screw8 and one*€arthing screw on the relay case side, then detach
the front panel from the relay_ case.

e Attach the replacement module mythereverse procedure.

Replacing the Transformer Module

e Open the right-side,front pangl (HMI module) by unscrewing the two binding screws located
on the left side of thepanel:

e Open the left-side fromt panel (blind panel) (*) by unscrewing the two binding screws located
on the right side ofithe panel.

(*) This blind panel is attached only to models assembled in the type B case.

e Detach thegm@dule holding bar by unscrewing the binding screw located on the left side of
the ba,

o £ Unplug the ribbon cable on the SPM (and FD module in models 400s and 500s) by nipping
the cateh.

e Remove the metal cover by unscrewing the binding screw located at the top and bottom of the
cover.

e Pull out the module by grasping the handles.

o Insert the replacement module in the reverse procedure.

Replacing other modules

e Open the right-side front panel (HMI module) by unscrewing the two binding screws
located on the left side of the panel.
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Open the left-side front panel (blind panel) (*) by unscrewing the two binding screws located
on the right side of the panel.

(*) This panel is attached only to models assembled in the type B case.

Detach the module holding bar by unscrewing the binding screw located on the left gide of
the bar.

Unplug the ribbon cable running among the modules by nipping the catch (in case of black
connector) and by pushing the catch outside (in case of gray connector) on the connegtor.

Unplug the cable connector behind the case when replacing the SPM modgle.
Pull out the module by pulling up or down on the top and bottom levers:

Insert the replacement module in the reverse procedure.

6.7.4 Resumption of Service

After replacing the failed module or repairing failed extetmal cireuits, take the following
procedures to restore the relay to service.

Switch on the DC power supply and confirm that thg!IN SERVICE" green LED is lit and the
"ALARM" red LED is not lit.

Note: Supply DC power after checking that a]l themodules are in their original positions and the
ribbon cables are plugged in.

If the telecommunication circuit or trip circuit was repaired, check that the circuit is normal.

Supply the AC inputs and reconnect the tuipioutputs.

6.7.5 Storage

The spare relay or module should,be'stored in a dry and clean room. Based on IEC Standard
60255-0 the storage temperatute should be —25°C to +70°C, but the temperature of 0°C to +40°C
is recommended for long-tefii storage.
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7. Putting Relay into Service

The following procedure must be adhered to when putting the relay into service after finishing
commissioning or maintenance tests.

e Check that all external connections are correct.

e Check the settings of all measuring elements, timers, scheme switches, recordings and clock
are correct.

In particular, when settings are changed temporarily for testing, be suf€to féstore them.

e C(Clear any unnecessary records on faults, events and disturbances whi€hjare fecorded during
the tests.

e Reset the counter figures of autoreclose(*), if necessary. For resettingythe count, see Section
4.2.3.4.

(*)  Implemented in models 200s to 500s.
e Press the |VIEW| key and check that no failure/message is displayed on the
" Auto-supervision" screen.

e Check that the green "IN SERVICE" LED is litand,no,other LEDs are lit on the front panel.

Whilst the relay is put into service at one terminal by supplying DC power and not yet at the
other terminal, a communication failure willhbe ‘detected by the automatic monitoring at the
in-service terminal and a red "ALARM." LED is lit. But it will be reset when the relays are put
into service at all terminals.
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Appendix A

% L 4
Block Diagram (}

Note: These show simplified block diagrams includi ch protection function.
For details of each protection function, apter 2.
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Trip A
Trip B
Trip C
1 N
DIF A & =1 -
1 N —
B & ‘ =] rd
: e — =
=1
+O0N Fault Detection(®B). unid
DIFG
- (OFF) e TDIFG
DIFG .
|: L MW
0.10 - 10.00s
0c A
N
B 0 - 10.00s i‘j
c +(ON) [
) T OCBT Y amy » [ CB1 reclose command ]
- (0FF) [S—
A
0ClI
Autoreelosing Circuit
SYN
e - SPAR
ARC Initiation j’ iR
N (with synchr. check)
‘f \‘ - SPARJTTPAR
LA e o) — - - Multi-pole ARC
0 - 10.00s MC—DIFG | & U — Multi-shot ARC (4shots)
OV ~(OFF)
. _EFBT A
- (0FF)
+(ON) | & BBl ready E
— ARC"block 7
_EFIBT = _
—(OFF) ["QPdrallel line link condition A (Term. 1) =3
o [ Parallel line link condition B (Term. 1) H
1« [ Parallel Tine Tink condition C (Term. 1) H
+(O\j) ] [ Parallel line link condition A (Term.2) H
=) THMT [ Parallel line link condition B (Term.2) H
[ Parallel Tine link condition C (Term. 2) H
( BU protection block — EXT Triﬁ A >
EXT Trip B >
0T EXT Trip C >
(Local-Remotel)
Interlink .
e Comm.
0ST [ CB1 contact A ph. H Condition C(li"mnel
(Local-Remote2) ( (Bl contact B ph. = Circuit t=3p|” “""
= - ! (Sending)
+(OI%\ [ CB1 contact C ph. J—>| betueen
0ST Pty ) Local and
,(0}-?) :S‘;{ fte T_T“}; Ahnh [ Disconnector N/O contact H Remote
e-trip B ph.
] ] () € Re-trip C ph. [ Disconnector N/C contact | terminal
[ Dif. protection block ] TJ\ N
N BF2 External CB close signal —>
- (0FF) & [t g
(Backup protection block (43CH)F———>>
= ’
OCBE A & & H—P TBF12 (Transfer trip comandl (85S1) =3
B Transfer trip command2 (8552
— (100) & H 111
cC 0] 50 — 500ms .
J_(OFF)_ L_CBF Related OB £y - Related CB trip Command

:] . Relay Element :] * Binary input/output
Models 201, 211, 202, 242, 204, 214, 206, 216: With autoreclosing circuit / No fault detection unit

Models 401 and 411: With autoreclosing circuit / With fault detection unit

Block Diagram of Line Differential Relay GRL100-200s and 400s

— 222 —



TOSHIBA 6F2S0835

DIF A &
’ "]
‘ o ]
+(ON)
DIFG
%t)hm TDIRG
DIFG .
e A
0.10 - 10.00s
0oc A Fault Detection(FD) unit
B 0 - 10.00s
C
OCBT Y &7 . - [ (Bl reclose command l
[—
*/ [ (B2 reclose command ]
Autoreclosing Circuit
SYN
ARC Initiation —\b : f_iﬁ w
/\ (with synchr. check) i
H ~ SPARFIPAR Ul
o) ‘\ } ~ Multi-pole ARC (BUS CB only)
0 - 10.00s MC—DIFG | & U = Multi-shot ARC (4shots)
OV - (OFF) - 1.1/2 CB application
_~_EFBT
~(OFF) N
EFI e BIARE ready
+(ON) - (B2 ARC read;
T EFIBT ARC block
- (gl Parallel line link condition A (Term 1) |
THM [ Parallel line link condition B (Term.1) >
+(ON) - & (__Parallel line link condition C (Term. 1) J—>1
T THMT [ Parallel line link condition A (Term.2) ’%
- (OFF) [ Parallel line link condition B (Term.2) H
( BU protection block P (__Parallel line link condition C (Term2) J—>f
External Lrié A
ST Extel:nai tr%é ]z
(LocalRemotel) xterna trli;
( CBI contact A | —
( CB1 contact B F—=> I Link
osT [ CB1 contact C > mm.ﬂ %n Comm.
5 § ~ Condition S
(Local-Remote2) ( (B2 contact A — Channel
Circuit  —> X
: ( (B2 contact B > (Sending)
+(0N) between
t\\ ST . . [ CB2 contact C }% Local and
— () 3 LH; Ret*t.rn])} /\hnh (_ Disconnector N/0 contact ——>| Remote
f— Re-trip B ph.
_ i , +(O0N) & Re-trip C ph. {_ Disconnector N/C contact > terminal
[ Dif. protection block J A [ External CB close signal H
~(OFF)
[Rarkup protection block (43CH)]7
OCBE A T (Transfer trip commandl (85S1) J———————>
1 i ['I“r‘ansfer trip command2 (85S2) ]7
B EXT. TRIP_A ph.
c +(ON)
—(OFF) (OFF) CBE Related (B trip - Related CB trip Command
X (Note)WEBF function is equipped for 1CB system. :] . Relay Element :] : Binary input/output

BRI and BF2 setting shall be set “OFF” position respectively.

Models 101, 111, 102 and 112: No autoreclosing circuit / No fault detection unit
Models 301, 302 and 342: With autoreclosing circuit / No fault detection unit
Models 501 and 511: With autoreclosing circuit / With fault detection unit

Block Diagram of Line Differential Relay GRL100-100s, 300s and 500s
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DIF

- (OFF)
| DIFG I

&
TDIFG
Remote Terminal _OE—B

0.10 - 10.00s

DIF A

[ (Bl reclose command l

CB2 reclose command ]

— TPAR
(with synchr. check)

— SPAR+TPAR

— Multi-pole ARC (BUS CB only)
— Multi-shot ARC (4shots)

- 1.1/2 CB application

~__ARCDIFG
OFF

&
G 1
0 - 10.00s +(ON j —
s +O9 FRT Parallel line link condition C (Term. 1)
o ) ] (__Parallel line link condition A (Term2)
o & (__Parallel line link condition B (Term2) }—>
@ 1 (__Parallel line link condition C (Term2) >
- (OFF) External trié A
THM +ON) - External trip B
Mt — External trip C
~ () | ( CBI contact A —
( BU protection block f—— [ (B contact B —
[ CB1 contact C H Intellrl%nk Comn.
OST [ B2 contact A Condition .
(Local-Remotel) contact > Cireuit || Channel
( CB2 contact B ) b (Sending)
etween
LN . [ CB2 contact C H Local and
OST (BE Re-trip A ph [ Disconnector N/O contact )% Remote
(Local-Remote2) <— Re—trip B ph. - .
<~ Re—trip C ph. [ Disconnector N/C contact >{ terminal
[ Dif. protection block BF2 E ? ? [_External B close signal |
TBF2
[Backup protection block (43CH)}—————————————>
OCBEF A [Transfer trip commandl (85S1) ]7
1 (Transfer trip command2 (8552) }—— >
B
C
CBF Related CB trip _ -
L elated B trip_,
P Related CB trip Command
(Not F function is equipped for I1CB system. D . Relay Element [:] : Binary input/output

and BF2 setting shall be set “OFF” position respectively.

Block Diagram of Line Differential Relay GRL100-503 and 513

— 224 —



TOSHIBA = 6F280835

00
Appendix B ’
Signal List (}%
S
o
N
>
N
N
Q)O
N
&
S .
S




TOSHIBA

Protection
relay
output

6F2S0835

Signal list

No. Signal Name Contents

0 |CONSTANT 0 constant 0

1 |CONSTANT 1 constant 1

2

3

4

5

6

7

8

9 |43CX Diff.protection enable condition

10

11

12

13

14

15 ]43BUX Backup protection enable condition

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38 |JARC COM.ON Autorecloser active (for IEC103)

39 |TELE.COM.ON Teleprotection.active (for IEC103)

40 |PROT.COM.ON Protegtioh.activex(for IEC103)

41 |DIF-A DIF-A element output

42 |DIF-B DIF-B element output

43 |DIF-C DIE-C elemént output

44 |DIFG DIEG element output

45 |OST1A ©OST1 A zone

46 |OST1B OST1 B zone

47 |OST1AB OST1 A+B zone

48 |OST1 OST1 element output (OST with terminal 1)

49 |OST2A ©ST2 A zone

50 |OST2B OST2 B zone

51 |OST2AB OST2 A+B zone

52 |OST2 OST2 element output (OST with terminal 2)

53 |RELAY BLOCK DIF element block signal

54 |OCBF-A OCBF-A element output

55 |OCBF-B OCBF-B element output

56 |OCBF-C OCBF-C element output

57 |ovB OVB element output

58 |UMB UVB element output

59 |SYN1 SYN1 element output

60 |OVL1 OVL1 element output

61 JUVL1 UVL1 element output

62 [JOVL2 OVL2 element output

63 JUVL2 UVL2 element output

64| SYN2 SYN2 element output

6501QC-A OC-A element output

66 |QC-B OC-B element output

67.40C-C OC-C element output

68 |OCI-A OCI-A element output

69 |OCI-B OCI-B element output

70 |OCI-C OCI-C element output

71 |EF EF element output

72 |EFI EFI element output

73

74

75

76

77

78 |OVL-ABC OVL element output (for 3phase line voltage)

79

80 |52AND2 CB2 contact AND logic
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81 |52AND CB1 contact AND logic
82 |DIF-A TRIP DIF trip signal A
83 |DIF-B TRIP DIF trip signal B
84 |DIF-C TRIP DIF trip signal C
85 |TDIFG TDIFG timer output
86 |DIFG TRIP DIFG trip signal
87 |OST TRIP OST trip signal
88 |RETRIP-A BFP retrip signal A
89 |RETRIP-B BFP retrip signal B
90 |RETRIP-C BFP retrip signal C
91 |CBFDET BFP operation (88+89+90+92)
92 |CBF TRIP BFP adiacent breaker trip command
93 |TRIP-A Trip signal A
94 |TRIP-B Trip signal B
95 |TRIP-C Trip signal C
96 |TRIP-DETOR Trip signal (93+94+95)
97 |TRIP Trip signal single shot
98 |STUB Stub trip signal
99 |TRIP-A1 CB1 trip command A
100 |TRIP-B1 CB1 trip command B
101 |TRIP-C1 CB1 trip command C
102 |TRIP-A2 CB2 trip command A
103 |TRIP-B2 CB2 trip command B
104 |TRIP-C2 CB2 trip command C
105 |FDX1 Fault detector output relay 1 drivingsignal
106 |FDX2 Fault detector output relay 2 driving signal
107 [M-OR Main trip OR logic
108 |M-AND Main trip AND logic
109 |FD Fault detector output OR logic
110 |FD-AND Fault detector output AND logic
111 |TOC TOC timer output
112 |TEF TEF timer output
113 |OC TRIP OC trip signal
114 |OCI TRIP OCIl trip signal
115 |EF _TRIP EF trip signal
116 |EFBT EF alarm signal
117 |EFI TRIP EFI trip signal
118 |BU TRIP Backup tripgignal
119 |OST-BO OST trip signal for BO output
120
121 |REC BLK12 Autore€l@se block command from remote terminal
122 |TRDY1 Reclaim timexcount up signal of leader CB
123 |TSPR1 Dead time count up signal in leader CB SPAR
124 |TTPR1 Dead time count up signal in leader CB TPAR
125 |ARC-L Leader CB autoreclose signal
126 |TPARL-SET JPAR output set signal in leader CB autoreclose
127 |TRR1 Leader CB autoreclose reset signal
128 |TRDY2 Reclaim time count up signal of follower CB
129 |TSPR2 Dead time count up signal in follower CB SPAR
130 |TTPR2 Bead time count up signal in follower CB TPAR
131 |ARC-F Follower CB autoreclose signal
132 |TPAR-F TPAR output set signal in follower CB autoreclose
133 |TRR2 Follower CB autoreclose reset signal
134 |TS2 Second shot autoreclose signal
135 |TS3 Third shot autoreclose signal
136 |TS4 Fourth shot autoreclose signal
137 |TS2R Second shot autoreclose reset signal
138 |TS3R Third shot autoreclose reset signal
139 |TS4R Fourth shot autoreclose reset signal
140 |MULTI-ARC. Multi-shot autoreclose signal (134+135+136)
141 |MAROK®. First shot autoreclose success signal
142 JMAROK1 Second shot autoreclose success signal
143 |[MAROK2 Third shot autoreclose success signal
144 IMAROK3 Fourth shot autoreclose success signal
145y MAREFT Multi-shot autoreclose failure signal
146 189CB-1AB Interlink A with terminal 1
47 |89CB-2AB Interlink B with terminal 1
148.{89CC-3AB Interlink C with terminal 1
49 189CB-1AC Interlink A with terminal 2
150 |89CB-2AC Interlink B with terminal 2
151 |89CC-3AC Interlink C with terminal 2
152 |LINK Interlink signal
153 |LB.DL-1 Live bus and dead line status on CB1
154 |DB.LL-1 Dead bus and live line status on CB1
155 |LB.LL.SYN-1 Synchronism check output for CB1
156 |LB.DL-2 Live bus and dead line status on CB2
157 |DB.LL-2 Dead bus and live line status on CB2
158 |LB.LL.SYN-2 Synchronism check output for CB2
159 |SYN-OP Voltage and synchronism check output (153 +--+ 158)
160 |SYN-SEL SYN element selection signal
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161 |TDBL1 TDBLA1 timer output
162 |TLBD1 TLBD1 timer output
163 |TSYN1 TSYN1 timer output
164 |TDBL2 TDBL2 timer output
165 |TLBD2 TLBD2 timer output
166 |TSYN2 TSYNZ2 timer output
167 |REC-READY1 ARC ready signal in leader CB autoreclose
168 |REC-READY2 ARC ready signal in follower CB autoreclose
169 |BRIDGE1 Bridge condition in leader CB autoreclose
170 |BRIDGE2 Bridge condition in follower CB autoreclose
171 |IN-PROG1 ARC in-progress in leader CB autoreclose
172 |IN-PROG2 ARC in-progress in follower CB autoreclose
173 |SPAR1 Single-phase autoreclose signal for leader CB
174 |SPAR2 Single-phase autoreclose signal for follower CB
175 | TPAR1 Three-phase autoreclose signal for leader CB
176 |TPAR2 Three-phase autoreclose signal for follower CB
177 |ARC1 Autoreclose command for CB1
178 |ARC2 Autoreclose command for CB2
179 |94TT1 Discrepancy trip signal in leader CB autoreclosé
180 |94TT2 Discrepancy trip signal in follower CB ARC
181 |FT1 Final trip of leader CB
182 |FT2 Final trip of center CB
183 [MPAR1 Multi-phase auoteclosing signal in leader. CB ARG,
184 |TEVLV TEVLYV timer output
185 |[MPAR2 Multi-phase auoteclosing signal in follower CBFARC
186 | TP-MPH Multi-phase trip
187 |TP-1PH single phase trip
188 | TP-2PH two or more phase trip
189 |TSPR3 Dead time count up signal infollower CB?"MPAR
190 |TTPR3 Dead time count up signal in followen€B MPAR
191 |READY Local terminal ready.
192 |REM1 READY Terminal 1 ready
93 |REM2 READY Terminal 2 ready
94 |[MASTER Being set to master terminal
95 |SLAVE Being set to slave.tefminal
196 |FG Trigger signal for end-to-end synchronized test
197 |85R1.REM1 Transfer trip'eé@mmandyd, receiving from terminal 1
198 |85R2.REM1 Transfer tripg€ommand 2 receiving from terminal 1
199 |REC-BLK1 Autoreclose blockediat terminal 1
200 |TFC ON1 TFC schemeON setting between remote terminal 1
201 |LOCAL TEST1 Terminalyd, "under local test”
202 |85R1.REM2 Trangfer trikicommand 1 receiving from terminal 2
203 |85R2.REM2 Transferdrip €0mmand 2 receiving from terminal 2
204 |REC-BLK2 Autoreclose blocked at terminal 2
205 |TFC ON2 TRC scheme ON setting between remote terminal 2
206 |LOCAL TEST2 Terminal 2 "under local test"
207 |REM1 IN SRV Terminal 1 "in-service"
208 |REM1_OFF SRV JTerminal 1 "out-of-service"
209 |[REM1_NON USE Terminal 1 "not used”
210 |REM2 IN SRV JLerminal 2 "in-service"
211 |REM2 OFF SRV Terminal 2 "out-of-service"
212 |REM2 NON USE Terminal 2 "not used"
213 |[UNREADY1 Terminal 1 communication not ready
214 |CFSV1 Terminal 1 CFSV
215 |SPSV1 Sampling synchronization with terminal 1 failure signal
216 |TX LEVEL4 Terminal 1 drop of transmission signal level
217 |RX LEVEL® Terminal 1 drop of receiving signal level
218 |CLK1 Terminal 1 interrupt of clock signal
219 JUNREADY2 Terminal 2 communication not ready
220 |CF8V2 Terminal 2 CFSV
221 |SPSV2 Sampling synchronization with terminal 2 failure signal
222 |IXTLEVER2 Terminal 2 drop of transmission signal level
223 |RX LEMEL2 Terminal 2 drop of receiving signal level
224 |€LK2 Terminal 2 interrupt of clock signal
225.]COMM1T FAIL Communication with terminal 1 failure signal
226 |COMM2 FAIL Communication with terminal 2 failure signal
227 |TRANSFER Transfer trip receive
228 |RDIF-R1 OR RDIF1 (Remote differential trip received from remote-1)
2291RDIF-R2 OR RDIF2 (Remote differential trip received from remote-2)
230 [CFSV1/2-L CFSV1/2-L (Communication fail (236+238))
231 |RLY FAIL Relay failure
232 |RLY OP BLK Relay output block
233 |AMF OFF A.M.F disabling signal
234 |O/P_CIR. SV False operation of tripping output circuit
235 |LSSV DS failure signal
236 |CFSV1-L CFSV1-L (Communication with term.1 fail detected by local relay)
237 |CFSV1-R CFSV1-R (Communication with term.1 fail detected by remote relay)
238 |CFSV2-L CFSV2-L (Communication with term.2 fail detected by local relay)
239 |CFSV2-R CFSV2-R (Communication with term.2 fail detected by remote relay)
240
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241

242

243

244

245

246

247

248

249

250

251 |CHECKING During automatic checking

252 |CHK FAIL-Q Fail-to-operate of tripping output circuit

253 |CHK STEP1 Checking step1

254 |CHK STEP2 Checking step2

255 |CHK STEP3 Checking step3
| 256 1OC/OCI_TRIP OC/OCI trip

257 |EF/EFI TRIP EF/EFI trip

258 |RYIDSV1 RYIDSV1 (Remote 1 relay address monitoring)

259 |RYIDSV2 RYIDSV2 (Remote 2 relay address monitoring)

260

261 |TRIP-H Trip signal hold

262

263 |IDEG ALARM DEG ALARM output

264 |AMP_ALARM AMP ALARM output

265 |[DEG OK DEG OK output

266 |CF1 Telecommunication failure detect signal for.ch#1

267 |CF2 Telecommunication failure detectsignal for'ch#2

268 |TDSV1 Telecommunication delay timg,overofich#1

269 |TDSV2 Telecommunication delay tighe over of ch#2

270 |50/60Hz Pulse signal for end-to-endfest

271 |1PPS OFF 1PPS signal check (instant)

272 |1PPS SV-L 1PPS signal check foria‘certaintime at local term.

273 |1PPS SV-R 1PPS signal check for aicertain time at remote term.

274 |1PPS ERROR 1PPS signal infenval error

275

276

277

278 ch2 used forlsampling.synchoronization

279 |DIF#1 DIF#1 element block'signal

280 |DIF#2 DIF#2 element.block signal

281 |DIF-A#1 DIF-A#1 elemenhoutput

282 |DIF-B#1 DIF-B#1 glement output

283 |DIF-C#1 DIF-C#1 element output

284 |DIFG#1 DIEG#1_element output

285 |DIF-A#2 DIE-A#2 element output

286 |DIF-B#2 DIF-B#2 element output

287 |DIF-C#2 DIF-C#2 element output

288 |DIFG#2 DIEG#2 element output

289 |OVER PH Phase difference (over)

290 |INVALID PH Rhase difference (invalid)

291 |UNDER PH Phase difference (under)

292

293

294

295 IMODE2A Synchronisation in MODE2A

296

297

298

299

300

301 |OCMF-kd OCMF-L1 element output

302 JOCMF-L2 OCMF-L2 element output

303 JOCMF-L3 OCMF-L3 element output

304 |OCMFAL4 OCMF-L4 element output

305 OCMF-L5 OCMEF-L5 element output

308 |QCMF-L6 OCMF-L6 element output

307 |OQCMF-L7 OCMF-L7 element output

308,JOCMF OCMF element output “OR”

309 |OCDF-A OCDF-A element output

310 |OCDF-B OCDF-B element output

311 |OCDF-C OCDF-C element output

312 |OVL-A QOVL-A element output (for 3phase line voltage)

313 |OVL-B OVL-B element output (for 3phase line voltage)

314 |OVL-C OVL-C element output (for 3phase line voltage)

315

316 |EFF EFF element output

317 |UVSF-AB UVSF-A element output

318 |UVSF-BC UVSF-B element output

319 JUVSF-CA UVSF-C element output

320
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321 [UVGF-A UVGF-A element output

322 |UVGF-B UVGF-B element output

323 JUVGF-C UVGF-C element output

324

325 |UVDF-A UVDF-A element output

326 |UVDF-B UVDF-B element output

327 JUVDF-C UVDF-C element output

328

329

330

331

332

333 |TMPR1 Dead time count up signal in leader CB MPAR
334 |TMPR2 Dead time count up signal in follower CB MPAR
335 |TMPR3 Dead time count up signal in follower CB MPAR
336 |CF1 Telecommunication failure detect signal for ch#1
337 |RXSA1 ERR RXSA synchronisation error for ch#1
338 |CF2 Telecommunication failure detect signal for ch#2
339 |RXSA2 ERR RXSA synchronisation error for ch#2
340 |1PPS SV-R2 1PPS signal check for a certain time at remote#2 térm.
341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363 |THMT Thermaldrip elément ouput

364

365

366

367 |THMA Thermal alarm element ouput

368 |OC1-A ©C1-A element output

369 |OC1-B OC#-B element output

370 |OC1-C QOC1-C element output

371

372 |OCD-A OCD-A element output

373 |OCD-B OCD-B element output

374 |OCD-C OCD-C element output

375 |EFD EFD element output

376

377

378

379

380

381 |CTFID=A Id element output

382 |GTFID-B ditto

383 JCTFID<C ditto

384 |DIFSV-A DIFSV-A element output

385 |DIESV-B DIFSV-B element output

386 |DIFSV-C DIFSV-C element output

387 |CTFID 1d0 element output

388 |GTFUV-A UV element for CTF function

389 |CTFUV-B ditto

890 |CTFUV-C ditto

391 |CTFOVG OVG element for CTF function

392 |CTFUVD-A UVD element for CTF function

393 |CTFUVD-B ditto

394 |CTFUVD-C ditto

395 |CTFUV UV element for CTF function

396 |CTFUVD UVD element for CTF function

397

398

399

400 |DIF.FS TRIP DIF trip with FS
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401 |DIF.FS-A TRIP DIF-A trip with FS
402 |DIF.FS-B TRIP DIF-B trip with FS
403 |DIF.FS-C TRIP DIF-C trip with FS
404 |DIFG.FS TRIP DIFG trip with FS
405 |IDIF_TRIP DIF trip signal

406

407

408 |DIFFS OP Fail safe for DIF trip
409 |DIFFS-A OP ditto

410 |DIFFS-B OP ditto

411 |DIFFS-C OP ditto

412 |DIFGFS OP

Fail safe for DIFG trip

413

414

415

416 |THM ALARM Thermal alarm signal
417 |THM TRIP Thermal trip signal
418 |TR1 TRIP TRANSFER TRIP-1

419 |TR1-A TRIP

TRANSFER TRIP-1

420 |TR1-B TRIP

421 |TR1-C TRIP

(A ph.)
TRANSFER TRIP-1 (B ph.)
TRANSFER TRIP-1 (C ph.)

422 |INTER TRIP1

INTER TRIP-1

423 |INTER TRIP1-A

INTER TRIP-1 (A

424 |INTER TRIP1-B

425 |INTER TRIP1-C

ph.)
INTER TRIP-1 (B ph.)
INTER TRIP-1 (C ph.)

426 |TR2 TRIP

TRANSFER TRIP-2

427 |TR2-A TRIP

TRANSFER TRIP-2 (

428 |TR2-B TRIP

429 |TR2-C TRIP

A ph.)
TRANSFER TRIP-2 (B ph.)
TRANSFER TRIP-2 (C ph.)

430 |INTER TRIP2

INTER TRIP-2

431 |INTER TRIP2-A

INTER TRIP-2 (A ph{)

432 |INTER TRIP2-B

INTER TRIP-2 (B ph.)

433 |INTER TRIP2-C

INTER TRIP-2 (C ph.)

434 |LOCAL TEST

LOCAL TESTING.SW ON

435 |TP-A Trip A-phase commandwithout off-delay timer
436 |TP-B Trip B-phase command without off-delay timer
437 |TP-C Trip C-phase é@mmandywithout off-delay timer

438 |SHOT NUM1

Trip/Auto-Reclosing shot number1 condition

439 |SHOT NUM2

Trip/Auto-Reclosingishot number2 condition

440 |SHOT NUM3

Trip/Auto-Reelosing shot number3 condition

441 |SHOT NUM4

Trip/Aute=Reclosing shot number4 condition

442 |SHOT NUM5

Trip/Auto-Reglosing shot number5 condition

443 |1.LINK-A Interilpk signal
444 |1.LINK-B ditto

445 |1.LINK-C ditto

446 |TRIP_ALARM Tip alarm

447 |READY1 ALARM

Terminal 1 ready

448 |READY2 ALARM

JTerminal 2 ready

449 |[ARCMD ALARM

PLG Autoreclosing mode discrepancy alarm

450 |TFC ON I FC scheme ON setting

451 |RDIF-A-S Remote DIF trip sending signal
452 |RDIF-B-S ditto

453 |RDIF-C-S ditto

454 |RDIF-S ditto

455 |RD.FS TRIP

RDIF trip with FS

456 |RD.FS-A" TRIP.

RDIF-A trip with FS

457 |RD.FS-B.TRIP

RDIF-B trip with FS

458 |RD.FS-C TRIP.

RDIF-C trip with FS

459 |OC-A TRIP

OC-A trip signal

460 |OC=B TRIP.

OC-B trip signal

461 |OC-CUiRIP

OC-C trip signal

462 |QCIA TRIP

OCI-A trip signal

463 JOCI-B@RIP

OCI-B trip signal

464 10CI-C TRIP

OCI-C trip signal

465.]|IDSV=A

1d-A failure signal

466 |IDSV-B

1d-A failure signal

467 |IDSV-C

1d-A failure signal

468

469

470

471

472

473

474

475

476

477 |ARC-SET

output set signal in leader CB autoreclose

478 |CCB-SET

CCB output set signal in leader CB autoreclose

479 |CB UNDRY.L ST

Starting signal for Final Trip with CB unready

480 |JARCMD OFF

Autoreclosing mode (Disable)
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481 |ARCMD SPAR ditto (SPAR)

482 |ARCMD TPAR ditto (MPAR)

483 |ARCMD S&T ditto (SPAR & TPAR)

484 |ARCMD MAPR2 ditto (MPAR2)

485 |ARCMD MPAR3 ditto (MPAR3)

486 |ARCMD EXT1P ditto (EXT1P)

487 |ARCMD EXT3P ditto (EXT3P)

488 |ARCMD EXTMP ditto (EXTMP)

489 |ARC.L SUCCESS Leader CB autoreclose success signal
490 |ARC.F SUCCESS Follower CB autoreclose success signal
491 |TSUC1 ARC.L success reset signal

492 |TSUC2 ARC.F success reset signal

493 |ARC FAIL1 Leader CB autoreclose fail signal
494 |ARC FAIL2 Follower CB autoreclose fail signal
495

496 |CTF CTF detection

497 |CTF _ALARM CTF alarm

498 |3PLL Three phase live line element output
499 |LB Selected live bus mode

500 |DB Selected dead bus mode

501 |SYN Selected Synchronism check mode
502

503

504 JUARCSW P1 User ARC switch Position1

505 |JUARCSW P2 User ARC switch Position2

506 |JUARCSW P3 User ARC switch Position3

507

508

509

510

511

512

513 |BI1_ COMMAND Binary input signal BI1

514 |BI2 COMMAND Binary input signal BI2

515 |BI3 COMMAND Binary input signal BI3

516 |BI4 COMMAND Binary inputsignalBl4

517 |BI5 COMMAND Binary input'signal B1§

518 |BI6 COMMAND Binary inputssignah.BI16

519 |BI7 COMMAND Binary input signal BI7

520 |BI8 COMMAND Binary input'signal BI8

521 |BI9 COMMAND Binarydinput sighal BI9

522 |BI10 COMMAND Binaty inputisignal BI110

523

Bl11 COMMAND

Binary input signal BI11

524

Bl12 COMMAND

Binary input(signal BI12

525 |BI13 COMMAND Binary input signal BI13
526 |BI14 COMMAND Binary input signal Bl14
527 |BI15 COMMAND Binary input signal BI15
528 |BI16 COMMAND Binary input signal BI16

529

BI17_COMMAND

Binary input signal BI117

530

BI18 COMMAND

Binary input signal BI18

531

BI19 COMMAND

Binary input signal BI19

532

BI20 COMMAND

Binary input signal BI20

533

Bl21 COMMAND.

Binary input signal BI21

534

Bl22 COMMAND

Binary input signal BI22

535

BI23 COMMAND

Binary input signal BI23

536

Bl24 COMMAND

Binary input signal BI24

BI25 COMMAND

Binary input signal BI25

538 |BI26 COMMAND Binary input signal BI26
539 |BI27 .COMMAND Binary input signal BI27
540 |BI28 . COMMAND Binary input signal BI28
541 |B134 "C@MMAND Binary input signal BI34

B35 COMMAND

Binary input signal BI35

BI36 GOMMAND

Binary input signal BI36
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881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

922

923

924

925

926

927

928

929

930

931

932

MODEO

Changed to MODEO

MODE1

Changed to MODE1

MODE2A-GPS

Changed to MODE2A due to GPS failure

MODE2A-Td

Changed to MODE2A due to abnormal telecomm. delay time

MODE2A-CF

Changed to MODE2A due to telecomm. failure

MODE2A-ANGLE

Changed to MODE2A due to sync. failure

MODE2A-RMT

Changed to MODE2A due to remote end's request

957

MODE2B

Changed to MODE2B

958

959

960

V.COM1-R1

Comm. data(VO0 data frame) receive signal from term-1
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961 |V.COM2-R1 ditto

962 |V.COM3-R1 ditto

963

964 |S.V.COM1-R1 Comm. data(VO0 data frame) receive signal from term-1
965 |S.V.COM2-R1 ditto

966 |S.V.COM3-R1 ditto

967 |S.V.COM4-R1 ditto

968 |S.V.COM5-R1 ditto

969 |S.V.COM6-R1 ditto

970 |S.V.COM7-R1 ditto

971 |S.V.COM8-R1 ditto

972 |S.V.COM9-R1 ditto

973 |S.V.COM10-R1 ditto

974 |S.V.COM11-R1 ditto

975 |S.V.COM12-R1 ditto

976 |V.COM1-R2 Comm. data(VO0 data frame) receive signal from term:2
977 |V.COM2-R2 ditto

978 |V.COM3-R2 ditto

979

980 |S.V.COM1-R2 Comm. data(VO0 data frame) receive signal fromterm-2
981 |S.V.COM2-R2 ditto

982 |S.V.COM3-R2 ditto

983 |S.V.COM4-R2 ditto

984 |S.V.COM5-R2 ditto

985 |S.V.COM6-R2 ditto

986 |S.V.COM7-R2 ditto

987 |S.V.COM8-R2 ditto

988 |S.V.COM9-R2 ditto

989 [S.V.COM10-R2 ditto

990 |S.V.COM11-R2 ditto

991 |S.V.COM12-R2 ditto

992 |I.COM1-R1 Comm. data(l0 data frame). receive signal from term-1
993 |I.COM2-R1 ditto

994 |1.COM3-R1 ditto

995

996 |S..COM1-R1 Comm. data(l0 dataframe)receive signal from term-1
997 |S..COM2-R1 ditto

998 |S..COM3-R1 ditto

999 |S.I.COM4-R1 ditto
1000]S.l.COM5-R1 ditto
1001]S.l.COM6-R1 ditto
1002]S.1.COM7-R1 ditto
1003]S.I.COM8-R1 ditto
1004]S..COM9-R1 ditto
1005]S..COM10-R1 ditto
1006]S.1.COM11-R1 ditto
1007]S..COM12-R1 ditto
1008|1.COM1-R2 Comm. data(l0 data frame) receive signal from term-2
1009]1.COM2-R2 ditto
1010]1.COM3-R2 ditto

1011

1012|S.l.COM1-R2 Comm. data(l0 data frame) receive signal from term-2
1013]S..COM2-R2 ditto
1014]S..COM3-R2 ditto
1015]S..COM4-R2 ditto
1016]S..COM5-R2 ditto
1017]S..COM6-R2 ditto
1018]S..COM7-R2 ditto
1019]S.l.COM8-R2 ditto

1020 S 1.€OM9-R2 ditto
1021]S.I°COM10-R2 ditto
1022|STCOMT1ER2 ditto
10231S.1.COM12-R2 ditto

1024

1025

1026

027

1028

1029

1630

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040|FAULT PHA A fault phase A
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1041

FAULT PHA B

fault phase B

1042

FAULT PHA C

fault phase C

1043

FAULT PHA N

fault phase N

1044

FL ERR

fault location start up error

1045

FL OB FWD

fault location out of bounds(forward)

1046

FL OB BACK

fault location out of bounds(backward)

1047

FL NC

fault location not converged

1048

FL COMPLETED

fault location completed

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

073

074

075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

COM1-R1

Comm. data receive signal from remote term-1

1089

COM2-R1

ditto

1090

COM3-R1

ditto

1091

COM4-R1

ditto

1092

COM5-R1

ditto

1093

1094

1095

1096

COM1-R1 UF

Comm. data receive signal from remote term-1 (unfiltered)

1097

COM2-R1, UE

ditto

1098

COM3-RT UF

ditto

1099

COM4-R1, UF

ditto

1100

COMS-RTUE

ditto

1101

1102

1103,

1104

SUB COM1-R1

Sub comm. data receive signal from term-1

1405

SUB=COM2-R1

ditto

SUB COM3-R1

ditto

SUB COM4-R1

ditto

SUB COM5-R1

ditto

SUB2 COM1-R1

Sub comm. data2 receive signal from term-1

SUB2 COM2-R1

ditto

SUB2 COM3-R1

ditto

SUB2 COM4-R1

ditto

SUB2 COMS5-R1

ditto

SUB2 COM6-R1

ditto

SUB2 COM7-R1

ditto

SUB2 COMB8-R1

ditto

SUB2 COM9-R1

ditto
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1121]SUB2 COM10-R1 ditto
1122|SUB2 COM11-R1 ditto
1123|SUB2 COM12-R1 ditto
1124
1125
1126
1127
1128|COM1-R2 Comm. data receive signal from remote term-2
1129|COM2-R2 ditto
1130|COM3-R2 ditto
1131|COM4-R2 ditto
1132|COM5-R2 ditto
1133
1134
1135
1136|COM1-R2 UF Comm. data receive signal from remote term-2 (unfiltered)
1137|COM2-R2 UF ditto
1138|COM3-R2 UF ditto
1139|COM4-R2 UF ditto
1140|COM5-R2 UF ditto
1141
1142
1143
1144|SUB COM1-R2 Sub comm. data receive signal from term=2
1145|SUB COM2-R2 ditto
1146|SUB COM3-R2 ditto
1147|SUB COM4-R2 ditto
1148|SUB COM5-R2 ditto
1149
1150
1151
1152|SUB2 COM1-R2 Sub comm. data2 receiveisignahfiom term-2
53|SUB2 COM2-R2 ditto
54|SUB2 COM3-R2 ditto
55|SUB2 COM4-R2 ditto
1156|SUB2 COM5-R2 ditto
1157|SUB2 COM®6-R2 ditto
1158|SUB2 COM7-R2 ditto
1159|SUB2 COM8-R2 ditto
1160|/SUB2 COM9-R2 ditto
1161|SUB2 COM10-R2 ditto
1162|SUB2 COM11-R2 ditto
1163|SUB2 COM12-R2 ditto
1164
1165
1166
1167
1168|SUB3 COM1-R1 Sub comm. data3 receive signal from term-1
1169|SUB3 COM2-R1 ditto
1170|SUB3 COM3-R1 ditto
1171|SUB3 COM4-R1 ditto
1172|SUB3 COM5-R1 ditto
1173|SUB3 COM®6-R1 ditto
1174|SUB3 COM7-R1 ditto
1175|SUB3 COM8-R1 ditto
1176|SUB3 COM9-R1 ditto
1177|SUB3 COM10-R1 ditto
1178|SUB3 COM11-Rd ditto
1179|SUB3 ‘COM12-R1 ditto
1180
1181
1182
1183,
1184]SUB3 COM1-R2 Sub comm. data3 receive signal from term-2
1485|SUB3¢fCOM2-R2 ditto
1186|SUB3 COM3-R2 ditto
87|SUB3 COM4-R2 ditto
1188|SUB3 COM5-R2 ditto
1189|SUB3 COM®6-R2 ditto
1190|SUB3 COM7-R2 ditto
1191|SUB3 COM8-R2 ditto
1192|SUB3 COM9-R2 ditto
1193|SUB3 COM10-R2 ditto
1194|SUB3 COM11-R2 ditto
1195|SUB3 COM12-R2 ditto
1196
1197
1198
1199
1200
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201

202

203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

IEC MDBLK

monitondirectionblocked

1242

IEC_TESTMODE

IEC64870-52103 testmode

1243

GROUP1 ACTIVE

group] active

1244

GROUP2 ACTIVE

group2 active

1245

GROUP3 ACTIVE

group3 active

1246

GROUP4 ACTIVE

group4 active

1247

GROUP5 ACTIVE

@roup5 active

1248

GROUP6 ACTIVE

aroup6 active

1249

GROUP7 ACTIVE

group7 active

1250

GROUP8 ACTIVE

group8 active

1251

RLY FAIL

RELAY FAILURE

1252

RLY OP BLK

RELAY OUTPUT BLOCK

1253

AMF OFF

SV BLOCK

1254

1255

1256

DSV

Id failure signal

1257

1258

RELAY_(FAIL-A

1259

1260

1261

TRIP-H\,

Trip signal hold

1262

CTYERRUUWF

CT error(unfiltered)

1263,

10 ERR) UF

10 error(unfiltered)

1264

V0 ERR UF

VO error(unfiltered)

1265

V2RERR UF

V2 error(unfiltered)

1266

CT ERR

CT error

1267

100 ERR

10 error

1268

VO ERR

VO error

1269

V2 ERR

V2 error

1270

10-C ERR UF

10 error(unfiltered)(For center CB on T.F.C model)

1271

10-C ERR

10 error(For center CB on T.F.C model)

1272

CT-C ERR UF

CT error(unfiltered)(For center CB on T.F.C model)

1273

CT-C ERR

CT error(For center CB on T.F.C model)

1274

1275

1276

50Hz/60Hz

Frequency pulse signal

1277

1278

1279

GEN_PICKUP

General start/pick-up

1280

GEN _TRIP

General trip

— 237 —



TOSHIBA

6F2S0835

No.

Signal Name

Contents

1281

1282

1283

1284

Bl1 COM

UF

Binary input signal BI1 (unfiltered

1285

BI2 COM

UF

Binary input signal BI2 (unfiltered

1286

BI3 COM

Binary input signal BI3 (unfiltered

1287

Bl4 COM

UF

Binary input signal Bl4 (unfiltered

1288

BI5 COM

UF

1289

Bl6_COM

Binary input signal BI6 (unfiltered

1290

Bl7 COM

UF

Binary input signal BI7 (unfiltered

1291

BI8 COM

UF

Binary input signal BI8 (unfiltered

1292

BI9 COM

)
)
;
Binary input signal BI5 (unfiltered)
)
)
)
)

Binary input signal BI9 (unfiltered

1293

BI10_ COM

UF

Binary input signal BI10 (unfiltered

1294

Bl11 COM

UF

Binary input signal BI11 (unfiltered

1295

Bl12 COM

1296

Bl13 COM

UF

1297

Bl14 COM

UF

Binary input signal Bl14 (unfiltered

1298

BI15 COM

UF

)
( )
Binary input signal BI12 (unfiltered)
Binary input signal BI13 (unfiltered)
( )
( )

Binary input signal BI15 (unfiltered

1299

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312
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1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

393

394

395

1396

1397

1398

1399

1400

1401

LOCAL OP ACT

local operation‘active

1402|REMOTE OP ACT remaote operation active
1403|NORM LED ON IN-SERVICE EED ON

1404|ALM LED ON ARARM LED ON

1405|TRIP_LED ON TRIP LED'ON

1406|TEST LED ON TEST LED ON

1407

1408|PRG LED RESET katched progammable LED RESET

1409

LED RESET

TRIP LED RESET

1410

1411

ARC COM ON

IEC103 communication command

1412

TELE COM ON

IEC103 communication command

1413

PROT COM ON

IEC103 communication command

1414

PRG LED1 ON

PROGRAMMABLE LED1 ON

1415

PRG LED2 ON

PROGRAMMABLE LED2 ON

1416

PRG LED3 ON

PROGRAMMABLE LED3 ON

1417

PRG LED47©N

PROGRAMMABLE LED4 ON

1418

1419

1420

1421

1422

1423

1424

F.Record DONE

fault location completed

F.Record CLR

Fault record clear

E.Record CLR

Event record clear

D.Record CLR

Disturbance record clear
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1441

1442

1443

1444

1445

PLC data CHG

PLC data change

1446

1447

1448

Sys.set change

System setting change

1449

Rly.set change

Relay setting change

1450

Grp.set _change

Group setting change

1451

1452

1453

1454

1455

1456

KEY-VIEW

VIEW key status (1:pressed)

1457

KEY-RESET

RESET key status (2:pressed)

1458

KEY-ENTER

ENTER key status (3:pressed)

1459

KEY-END

END key status (4:pressed)

1460

KEY-CANCEL

CANCEL key status (5:pressed)

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

SUM err

Program ROM checksunjerror

473

474

SRAM err

SRAM memoryamonitoring error

475

BU-RAM err

BU-RAM memory.menitering error

1476

1477

EEPROM err

EEPROM memory mohitoring error

1478

1479

A/D err

A/D accuragy checking error

1480

1481

1482

1483

1484

DIO err

DIO card connection error

1485

1486

LCD err

LCD panel connection error

1487

ROM data err

Data ROM checksum error

1488

1489

COM DPRAMerr1

DP=RAM memory monitoring error

1490

1491

COM SUM err

1492

1493

COM SRAM err.

1494

COM DPRAMgrr2

1495

COM A/D err,

1496

COM IRQ err

1497

Sync1 fail

1498

Sync2 fail

1499

Com1 “fail

1500

Com2_fail

1501

Com1ifail-R

1502

gom2 failsR

1503

CLK1 Aail

1504

CLK2 fail

1505

Temmd’ rdy off

1506

Term2 rdy off

507

TX levell err

1508

IX level2 err

1509

RX levell err

1510

RX level2 err

1511

Td1 over

1512

Td2 over

1513

RYID1 err

1514

RYID2 err

1515

1516

1517

1518

1519

1520

— 240 —



TOSHIBA

6F2S0835

Input for
protection

Signal list
No. Signal Name Contents
1536|CB1 CONT-A CB1 contact (A-phase)

1537|CB1 CONT-B (B-phase)

1538|CB1 CONT-C (C-phase)

1539|CB2 CONT-A CB2 contact (A-phase)

1540|CB2 CONT-B (B-phase)

1541]CB2 CONT-C (C-phase)

1542|DS N/O CONT DS N/O contact

1543|DS N/C CONT DS N/C contact

1544|CRT BLOCK Command protection out of service command
1545|CB CLOSE External CB close signal

1546|DC SUPPLY DC power supply

154718581 Transfer trip sending command 1
1548|85S2 Transfer trip sending command 2
1549|IND.RESET Indication reset command
1550|BUT BLOCK Back up protection out of service command
1551

1552|EXT TRIP-A External trip comand (A-Phase)
1553|EXT TRIP-B (B-phase)

1554 |EXT TRIP-C (C-phase)

1555

1556 |[EXT CBFIN-A External CBF initiation command (A-Phase)
1557 |EXT CBFIN-B (B-Phase)
1558 |EXT CBFIN-C (C-Phase)
1559

1560

1561

1562

1563

1564

1565

1566

1567

1568|INT.LINK1-A Interlink A with tesminal 1"¢ommand
1569|INT.LINK1-B Interlink B with terminalyl.command
1570]INT.LINK1-C Interlink C with terminal 1 command
1571|CB1 READY Autoreclisng ready command of bus CB
1572|CB2 READY Autoreclisng readyacommand of center CB
1573|ARC RESET Autoreclosing reset c@mmand
1574]|ARC BLOCK Autoreclosing block command
1575]INT.LINK2-A InterlinkgAawith tetminal 2 command
1576 |INT.LINK2-B Interlink B withyterminal 2 command
1577]INT.LINK2-C Interlink G'with terminal 2 command
1578|ARC BLOCK1 Autoreclosing/block command
1579|ARC BLOCK2 Autoreclosing block command

1580

1581

1582

1583

1584 |PROT BLOCK Protection block command
1585|DIF BLOCK DIF trip block command
1586|DIFG BLOCK DIFG trip block command
1587|OST BLOCK OST trip block command
1588|CBF BLOCK CBEF trip block command

1589|0C BLOCK OC trip block command

1590|OCI BLOEK OCI trip block command

1591|EF BLQEK EF trip block command

1592|EFI BROCK EFI trip block command

1593 | THMA BLOCK Theremal alarm block command
1594 | THMaBLOCK: Theremal trip block command
1595|IR1 BLOCK TR1 trip block command

15964TR2 BLOCK TR2 trip block command
1597|EXTTR BLOCK External trip block command

1598 [RRIEBLOCK Remote DIF trip block command
1599

1600|ARC DISABLE Autoreclosing mode changing command
1601]ARC SPAR ditto

1602JARC TPAR ditto

1603|ARC S&T ditto

1604]|ARC MAPR2 ditto

1605|ARC MPARS3 ditto

1606 |ARC EXT1P ditto

1607 |ARC EXT3P ditto

1608|ARC EXTMP ditto

1609|CTF BLOCK CTF block command

1610

1611

1612

1613

1614

1615
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1616 |DIF-A FS Fail safe command for DIF-A trip
1617|DIF-B FS Fail safe command for DIF-B trip
1618|DIF-C FS Fail safe command for DIF-C trip
1619|DIFG FS Fail safe command for DIFG trip
1620|TP-A DELAY Trip command off-delay timer setting
1621|TP-B DELAY Trip command off-delay timer setting
1622|TP-C DELAY Trip command off-delay timer setting
1623|R.DATA ZERO Remote term. data zero-ampere control command
1624 |RDIF-A FS Fail safe command for RDIF-A trip
1625|RDIF-B FS Fail safe command for RDIF-B trip
1626|RDIF-C FS Fail safe command for RDIF-C trip
1627
1628
1629
1630
1631]INIT MODE2B MODEZ2B initiation command
1632|DIFG INST TP DIFG instantly trip command
1633]OC INST TP OC instantly trip command
1634|EF INST TP EF instantly trip command
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648|DIF 3PTP DIF 3-phase tripieemmand
1649|RDIF 3PTP RDIF 3-phase tripicommand
1650/0C 3PTP OC 3-phase ltsippcommand
1651|0OCI 3PTP OCI 3-phase tripicommand
1652
1653
1654
1655
1656
1657
1658
1659
1660|TR1 3PTP Transfer trip 1 3-phase trip command
1661|TR2 3PTP Transfer trip 2 3-phase trip command
1662
1663|3P_TRIP 3-Phase trip command
1664 |DIF-A-R1 DIF-A relay operating command from remote term-1 for TFC
1665|DIF-B-R1 DIF-B relay operating command from remote term-1 for TFC
1666 |DIF-C-R1 DIF-C relay operating command from remote term-1 for TFC
1667 |DIFG-R1 DIFG relay operating command from remote term-1 for TFC
1668
1669
1670
1671
1672|85R1-R1 Transfer command 1 from remote term-1
1673|85R2-R1 Transfer command 1 from remote term-2
1674|ARC"BLOCK-R1 Auto reclosing block command from remote term-1
1675JL.TEST-R1 Local testing command from remote term-1
1676] TFC ON-R1 TFC enable command from remote term-1
1677
1678
1679
1680 | ELINK-A-R1 Intelink command from remote term-1
16844 I'LINK-B-R1 ditto
1682]|I.LINK-C-R1 ditto
1683
1684 |RDIF-A-R1 RDIF trip command from remote term-1
1685|RDIF-B-R1 ditto
1686 |RDIF-C-R1 ditto
1687 |RDIF-R1 ditto
1688|TR1-A-R1 Transfer trip-1 command from remote term-1
1689|TR1-B-R1 ditto
1690|TR1-C-R1 ditto
1691
1692| TR2-A-R1 Transfer trip-2 command from remote term-1
1693|TR2-B-R1 ditto
1694 | TR2-C-R1 ditto
1695
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1696

DIF-A-R2

DIF-A relay operating command from remote term-2 for TFC

1697

DIF-B-R2

DIF-B relay operating command from remote term-2 for TFC

1698

DIF-C-R2

DIF-C relay operating command from remote term-2 for TFC

1699

DIFG-R2

DIFG relay operating command from remote term-2 for TFC

1700

1701

1702

1703

1704

85R1-R2

Transfer command 1 from remote term-2

1705

85R2-R2

Transfer command 1 from remote term-2

1706

ARC BLOCK-R2

Auto reclosing block command from remote term-2

1707

L.TEST-R2

Local testing command from remote term-2

1708

TFC ON-R2

TFC enable command from remote term-2

1709

1710

1711

1712

I.LINK-A-R2

Intelink command from remote term-2

1713

I.LINK-B-R2

ditto

1714

I.LINK-C-R2

ditto

1715

1716

RDIF-A-R2

RDIF trip command from remote term-2

1717

RDIF-B-R2

ditto

1718

RDIF-C-R2

ditto

1719

RDIF-R2

ditto

1720

TR1-A-R2

Transfer trip-1 command from remote terin-2

1721

TR1-B-R2

ditto

1722

TR1-C-R2

ditto

1723

1724

TR2-A-R2

Transfer trip-2 command from remotexterm-2

1725

TR2-B-R2

ditto

1726

TR2-C-R2

ditto

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

OC-A FS

Fail safe command for OC-A trip

1737

OC-B FS

Fail safe commahnd for OC-B trip

1738

OC-C FS

Faihsafe command for OC-C trip

1739

1740

OCI-A FS

Fail safe command for OCI-A trip

1741

OCI-B FS

Eail safe command for OCI-B trip

1742

OCI-C FS

Fail,safe command for OCI-C trip

1743

1744

1745

1746

1747

1748

1749

1750

1751

1752

1753

1754

1755

1756,

1757

1758

1759

1760

1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775
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1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

10#1-TP-A1

Binary output signal of TP-A1

1793

10#1-TP-B1

TP-B1

1794

10#1-TP-C1

TP-C1

1795

10#1-TP-A2

Binary output signal of TP-A2

1796

10#1-TP-B2

TP-B2

1797

10#1-TP-C2

TP-C2

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

SPR.L-REQ

Eeader SPAR requirement

1825

TPR.L-REQ

Leader TPAR requirement

1826

MPR.L-REQ

Leader MPAR requirement

1827

SPR.F-REQ

Follower SPAR requirement

1828

TPR.F-REQ

Follower TPAR requirement

1829

MPR.FEREQ

Follower MPAR requirement

1830

SPR.F-STREQ

Follower SPAR starting requirement

1831

TPR.F-ST.REQ

Follower TPAR starting requirement

1832

MPR.E:ST.REQ

Follower MPAR starting requirement

1833

1834

1835

1836

R.F-SE.REQ

Follower AR starting requirement

1837

SPR.F2:ST.REQ

Follower SPAR starting requirement

1838

TPRF2-ST.REQ

Follower TPAR starting requirement

1839

MPR.F2-ST.REQ

Follower MPAR starting requirement

1840

ARC.L TERM

Leader terminal of Autoreclosing

1841

ARC.F TERM

Follower terminal of Autoreclosing

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

2015
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2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

COM1-S

Communication en/off data,sendyjcommand

2049

COM2-S

ditto

2050

COM3-S

ditto

2051

COM4-S

ditto

2052

COM5-S

ditto

2053

2054

2055

2056

SUB COM1-S

Sub communieation on/off data send command

2057

SUB COM2-S

ditto

2058

SUB COMS3-S

ditto

2059

SUB COM4-S

ditto

2060

SUB COMS5-S

ditto

2061

2062

2063

2064

SuB2

COM1-S

Sub communication on/off data 2 send command

2065

SuB2

COM2-S

ditto

2066

SuB2

COM3-S

ditto

2067

SuB2

COM4-S

ditto

2068

SuB2

COM5:8

ditto

2069

SuUB2

EOM6:=S

ditto

2070

SuB2

COM7-S

ditto

2071

SuB2

COMB8:S

ditto

2072

SuB2

COM9-S

ditto

2073

SuUB2

COM10-S

ditto

2074

SUB2

COMM-S

ditto

2075

SUB2

COMI12-S

ditto

2076,

2077

2078

2079

2080

SUB3

COM1-S

Sub communication on/off data 3 send command

2081

SUB3

COM2-S

ditto

2082

SUB3

COM3-S

ditto

2083

SuUB3

COM4-S

ditto

2084

SuUB3

COMS5-S

ditto

2085

SUB3

COMB6-S

ditto

2086

SUB3

COM7-S

ditto

2087

SUB3

COM8-S

ditto

2088

SUB3

COM9-S

ditto

2089

SUB3

COM10-S

ditto

2090

SUB3

COM11-S

ditto

2091

SuUB3

COM12-S

ditto

2092

2093

2094

2095
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Signal list
No. Signal Name Contents
2006 [V.COMT-S Communiation on/oft data(V0 data frame) send command
2097 |V.COM2-S ditto
2098 |V.COM3-S ditto
2099
2100 [S.V.COM1-S Communiation on/off data(V0 data frame) send command
2101 [S.V.COM2-S ditto
2102 [S.V.COM3-S ditto
2103 [S.V.COMA-S ditto
2104 [S.V.COM5-S ditto
2105 |S.V.COM6-S ditto
2106 S.V.OO%-S ditto
2107[S.V.COM8-S ditto &
2108 [S.V.COM9-S ditto
2109 [S.V.COM10-S ditto
2110 |S.V.COMT1-S ditto o _
2111[S.V.COM12-S ditto . W
2112 [1.COM1-S Communiation on/off data(l0 data frame) send command™0, s
2113 [.COM2-S ditto
2114 [1.COM3-S ditto -
2115 & A
2116 |S..COM1-S Communiation on/off data(l0 data frame) send command™ |
2117'|S..COM2-S ditto . O
2118 [S..COM3-S ditto
2119 |S..COM4-S ditto
2120 [S..COM5-S ditto . _d
2121 [S.1.COM6-S ditto _—
2122 |S.1.COM7-S ditto
2123 [S..COM8-S ditto
2124'|S.1.COM9-S ditto
2125 [S..COMT0-S ditto y R
2126 [S..COM11-S ditto WA
2127'|S.L.COM12-S ditto U &
2128 N W
2129 A 9§
2130
2131 N
2132
2133 KN
2134
2135 0
2136
2137
2138 y R
2139 | 4
2140 I
2141 T
2142 a8
2143 -
2144 N
2145 N
2146 |
2147 N
2748 WA
2149
2150 e
2151
2152
2153 h.
2154 P N
2155 D
2756 | It
2157
2158
60!
6T [ 4
2164 |
kd!’
2166
2167
168
169
2170
2171
2172
g 7575
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Signal list
No. Signal Name Contents

(D576
2577
2578
2579

2580 O
2587
2582

L& |

2583
2584
2585
2586
2587
2588
2589
2590 4
2507 .

2592
2593
2594 —
2595 & A
2596 -
2597 - Y

. _d

2508
2599
2600
2601 =
2602

2603
2604

2605 -
w

2606

2607 R |

2608 A

2609 A N

2610 [ALARM_LED_SET Alarm LED set

2611 a—

2612

2613 R N

2614

2615 D

2616

2617

2618 .

2619 , 4

2620 0

2621 AR

2622 a8

2623 -

2624 |F.RECORD1 . [|Fault record stored command 1

2625 [F.RECORD2 N

2626 |F.RECORD3

2627 |F.RECORD4 N 4
A

2628
2629

w
2630
2631
2632 |D.RECORD Disturbance record stored command 1

2633 |D.RECORDZ).
2634 [D.RECORD3

2635 | D.RECORDA 7
2636 d
2637
2638

640 |SET.GROUP1 Active setting group changed commamd (Change to groupT)
641 [SEI.GROUF2
2642)|SET-GROUP3
2648 |SET.GROUPA
2644 |SET.GROUP5
| 2645 SET.GROUPS
12646 [ SET.GROUP7
[SET.GROUPS

i

00| ~J O U1 A W N

648

649
2650
2651
2652
2653
2654

L 4 2655
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Signal Name

Contents

2656

[ TPVDA

User configrable trip mode in fault record

2657

TPMD2

ditto

2658

[ TPMD3

ditto

2659

TPVDA

ditto

2660

[ TPVMD5

ditto

2661

TPVID6

ditto

2662

TPMD7

ditto

2663

88838388883

[ TPVDS

ditto

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

ARC_COM_RECV

Auto-recloser inactivate commandgreceiv

2685

TEL_COM RECV

Teleprotection inactivate command received

2686

PROT_COM_RECV

protection inactivate cormand freceived

2687

2688

TPLED_RST_RCV

TRIPLED RESET command.regeive

2689

A\ N

2690

2691

—

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718
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Signal list

No. Signal Name

Contents

[ 2876 [ TEMPOOT

2817 [TEMPO02

2818 | TEMPOO3

2819 | TEMP0O04

2820 | TEMP005

2821 | TEMPOO6

2822 [TEMPOO7

2823 | TEMPO08

2824 | TEMPO09

2825 |TEMPO10

2826 |[TEMPOT1

2827 [TEMPO12

2828 | TEMPO13

2829 | TEMPO14

2830 [TEMPO15

2831 | TEMPO16

2832 |TEMPO17

2833 | TEMPO18

2834 [TEMPOT9

2835 [ TEMP020

2836 | TEMPO21

2837 | TEMP022

2838 | TEMP023

2839 [TEMP024

2840 | TEMP025

2841 | TEMP026

2842 | TEMP027

2843 | TEMP028

2844 | TEMP029

2845 | TEMPO30

2846 | TEMPO3T

2847 | TEMP032

2848 | TEMPO33

2849 | TEMP034

2850 | TEMPO35

2857 [TEMP036

2852 | TEMPO37

2853 | TEMPO38

2854 | TEMP039

2855 | TEMP040

72856 | TEMPO4T

2857 | TEMP042

2858 [TEMP043

2859 | TEMP044

2860 | TEMP045

2861 | TEMP046

2862 | TEMPO47
2863 [ TEMP048

2864 | TEMP049

2865 | TEMPO50

2866 | TEMPO51

2867 |[TEMPO52
2868 [ TEMPO

2869 | TEMP054
2870 | TEMP055

2871 | TEMPO56

2872 | TEMPO5:

2873

2874

2875

2876

2877

2878

8871 [TEMP0B6

PRI=
EMIPO6

@:"l’! P068

2854 | TEVFOGO
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Signal
No.

2896 |

list

Signal Name

Contents

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940 | TEMP125

2941 | TEMP126

2942 | TEMP127

2943 [ TEMP128

2944 | TEMP129

2945 | TEMP130

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958
960

96!
2964
. VAT~

2966

S TTEVP148

[TEMPT49

TEMP150

TEMP151

2967

TEMP152

968

TEMP153

969

TEMP154

2970

TEMP155

2971

TEMP156

2972

TEMP157

2973

TEMP158

2974

TEMP159

2975

TEMP160
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Signal list
No. Signal Name Contents

2976 |TEMP161
2977 | TEMP162
2978 | TEMP163
2979 | TEMP164

2980 | TEMPT65 :O
L |

29871 | TEMP166
2982 | TEMP167
2983 | TEMPT68
2984 | TEMP169
2985 | TEMP170
2986 | TEMPI71
2987 | TEMP172
2988 [TEMP173
2989 | TEMPI74
2990 | TEMP175
2991 [TEMP176 G
2992 [TEMPI77
2993 [ TEMP178
2994 | TEMP179 —
2995 | TEMPT80 & A
2996 | TEMP181 )
-

2997 | TEMP182 b\
. _d

2998 [TEMP183
2999 | TEMP184
3000 | TEMPT85
3001 | TEMP186 =
3002 | TEMPT87
3003 | TEMP188
3004 | TEMPT89
3005 | TEMPT90 3
3006 | TEMPT91 w A
3007 [TEMPT92 e &
3008 | TEMP193 N W
3009 | TEMPT94 ) N
-

3010 | TEMPT95
3011 | TEMP196 N
3012 | TEMPT97

3013 [ TEMP198 R N
3014 | TEMPT99
3015 | TEMP200 5
3016 | TEMP201
3017 | TEMP202
3018 | TEMP203 -,
3019 | TEMP204
3020 | TEMP205 T
3021 | TEMP206 T
3022 | TEMP207 an
3023 | TEMP208 ™

3024 | TEMP209 N
3025 | TEMP210 N
3026 | TEMP211

3027 | TEMP212 N
3028 | TEMP213 WA’
3029 | TEMP214

3030 | TEMP215 e
3037 | TEMP216
3032 | TEMP2T

h W

3033 [TEMP218 e
3034 [TEMP219> ™0

3035 [ TEMP220

3036 | TEMP2

3037 [TEMP22

3038 | TEMP223

039/ TEMP224

040 [ TEP22
041 [TEMP226

I TE

P v
3043 | TEVP228
30 ‘gl" "MP229
3045, TEMP230
3046 | TEMP237
17 [TEMP232
048 [TEMF233
049 [TEMP234
3050 [TEMP235
3057 | TEMP236
3052 [TEMP237
3053 [TEMF238
3054 [TEMP239
L 4 3055 | TEMP240
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Signal list
No. Signal Name Contents

3056 | TEMP241
3057| TEMP242
3058| TEMP243
3059| TEMP244
3060| TEMP245
3061| TEMP246
3062| TEMP247
3063| TEMP248
3064 | TEMP249
3065| TEMP250
3066| TEMP251 o
3067 | TEMP252

3068| TEMP253
3069| TEMP254
3070| TEMP255
3071| TEMP256
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TOSHIBA

Variable Timer List

\
O
¥

L 4

6F2S0835

Timer Timer No. | Contents

TDIFG 1 DIFG delayed trip

TBF1A 2 BF retrip (phase A)

TBF1B 3 BF retrip (phase B)

TBF1C 4 BF retrip (phase C)

TBF2A 5 BF trip (phase A)

TBF2B 6 BF trip (phase B)

TBF2C 7 BF trip (phase C)

TOC 8 OC delayed trip

TEF 9 EF delayed trip

TIDSV 10 IDSV detected time

TEVLV 16 Autoreclose to developing fault

TRDY1 17 Reclaim time (leader breaker)

TSPR1 18 Dead time for single-phase and multi-phase
autoreclose (leader breaker)

TTPR1 19 Dead time for three-phase autoreclose (leader
breaker)

TW1 20 Duration of reclosing command outp! r
breaker)

TRR1 21 Autoreclose reset (leader breaken

TRDY?2 22 Reclaim time (follower breaker

TSPR2 23 Dead time for single-pha ase
autoreclose (follower brea

TTPR2 24 Dead time for three- se (follower
breaker)

w2 25 Duration of reclo& nd output (follower
breaker)

TRR2 26 Autoreclose reset (follower breaker)

TS2 27 Second shot de

TS3 28 Third >

TS4 29 Fou : e

TS2R 30 shot reset time

TS3R 31 reset time

TS4R 32 ot reset time

TSYNA1 33 8m check time (busbar breaker)

TSYN2 34 ism check time (center breaker)

TDBL1 35 6 Pbus and live line check time (busbar breaker)

TDBL2 36 Dead bus and live line check time (center breaker)

TLBD1 3‘ ; m:ive bus and dead line check time (busbar breaker)

TLBD2 38 ive bus and dead line check time (center breaker)
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TOSHIBA 6F2S0835

Binary Output Default Setting List (1)

Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC
(OR:1, AND:
TB3:

GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1

-101 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 L 4 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 TRIP-A1,-B1,-C1C |[Trip A, B or C phase 99, 10 1 1
BO11 A10-B10 OMM1_FAIL Communication failure 2 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 97 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - -

TB3:

GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 9 1 1

-111 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C ph 101 1 1
BO10 A9-B9 TRIP-A1,-B1,-C1  |Trip A, B 99, 100, 101 1 1
BO11 A10-B10 COMM1, 2_FAIL Communi 225, 226 1 1
BO12 A11-B11 85R1.REM1, REM2 197, 202 1 1
BO13 __|A13-813 __|85R2REM1, REM2 ] 198, 203 1 1
(FAIL) A12-B12 RELAY FAILURE - - -
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Binary Output Default Setting List (2)
Relay Model |Module| BO No. | Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-102 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 TRIP-A1,-B1,-C1 Trip A, B or C phase 99, 1004101 1 1
BO11 A10-B10 COMM1_FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM2 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |- - - -
TB2:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 TRIP-A1 Trip A phase 99 1 1
BO5 A5-B5 TRIP-B1 Trip B phase 100 1 1
BO6 AB-B6 TRIP-C1 Trip C phase 101 1 1
BO7 A7-B7 TRIP-A1 Trip A phase 99 1 1
BO8 A8-B8 TRIP-B1 Trip B phase 100 1 1
BO9 A9-B9 TRIP-C1 Trip C phase, 101 1 1
BO10 A10-B10 DIF-A,-B,-C TRIP  |DIF relay gperating 82, 83, 84 1 1
TB3:
GRL100 10#2 (BO1 A2-A1 TRIP-A1 Trip A phase: 99 1 1
112 BO2 A2-B1 TRIP-B1 TripdB phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Tip Alphase 99 1 1
BO5 A4-B4 TRIP-B1 Irip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 irip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 TRIP-A1,-B1,-C1 Trip A, B or C phase 99, 100, 101 1 1
BO11 A10-B10 COMM{, 2_FAIL  [Communication failure 226, 226 1 1
BO12 A11-B11 85R1.REM{, REM2 | Transfer trip 1 receive 197, 202 1 1
_BQ]S_ o _A_1 §-§13_ 4 8_5!31_FSE_|\/1_1_ F_{E_N_IZ_ Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-B12 rRELAY FAILURE |-- - - -
TB2:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 TRIP-A1 Trip A phase 99 1 1
BO5 A5-B5 TRIP-B1 Trip B phase 100 1 1
BO6 A6-B6 TRIP-C1 Trip C phase 101 1 1
BQ¥, A7-B7 TRIP-A1 Trip A phase 99 1 1
BO8 A8=B8 TRIP-B1 Trip B phase 100 1 1
BO9 A9-B9 TRIP-C1 Trip C phase 101 1 1
BQ10 A10-B10 DIF-A,-B,-C_TRIP [DIF relay operating 82, 83, 84 1 1
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Binary Output Default Setting List (3)
Relay Model [Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-201 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARCA1 Autoreclose 172 1 0
BO11 A10-B10 COMM1. FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - -
TB2:
10#3 |BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 DIF/DIFG DIF, DIFG relay operating 82, 83, 84, 86 1 1
BO5 A5-B5 OST OST trip 87 1 1
BO6 AB-B6 CBF CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
202 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phiase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 TriplC phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B'phase 100 1 1
BO9 A8-B8 TRIP-C1 Irip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL €ommunication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
|IBO13 _ |A13-B13 | 85R2.REM1, “|Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY. FAILURE™ |-- - - -
TB3:
10#4 |BO1 A2-A1 TRIP-A1 Trip A phase 146 1 1
BO2 A2-B1 TRIP-B1 Trip B phase 147 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 148 1 1
BO4 A3-B3 TRIPA1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9:B9 TRIP-A1 Trip A phase 99 1 1
BOM A10-B10 TRIP-B1 Trip B phase 100 1 1
BO12 AT-B11 TRIP-C1 Trip C phase 101 1 1
BO13 A12-B12 TRIP-A1,-B1,-C1 [Trip A, B or C phase 99, 100, 101 1 1
B@14 A13-B13 TRIP-A1,-B1,-C1 |Trip A, B or C phase 99, 100, 101 1 1
TBS5:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO5 A5-B5 DIFG_TRIP DIFG relay operating 86 1 1
BO6 AB-B6 OST_TRIP OST trip 87 1 1
BO7 A7-B7 CBFDET CBF detection 91 1 1
BO8 A8-B8 SPAR1 Single pole autoreclose 173 1 1
BO9 A9-B9 TPAR1 Three pole autoreclose 175 1 1
BO10 A10-B10 MPAR Multi-pole autoreclose 183 1 1
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Binary Output Default Setting List (4)
Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-204 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARCA1 Autoreclose 172 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - -
TB2:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-+ /DIFG_TRIP |DIF, DIFG relay operating 82, 83, 84, 86 1 1
BO5 A5-B5 OST_TRIP OST trip 87 1 1
BO6 A6-B6 CBFDET CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-206 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip Bphase 100 1 1
BO6 A5-B5 TRIP-C1 Trip{C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip'A phase 99 1 1
BO8 A7-B7 TRIP-B1 Ttip B'phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL €ommunication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
|IBO13 _ |A13-B13 | 85R2.REMT/ 0, “|Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY.FAILURE™ |-- - - -
TB3:
10#4 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B1 TRIR-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 IRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-BY TRIP-B1 Trip B phase 100 1 1
BO9 A8-B3 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 TRIP-A1 Trip A phase 99 1 1
BOA A10-B10 TRIP-B1 Trip B phase 100 1 1
BO12 AT1-B11 TRIP-C1 Trip C phase 101 1 1
BO13 A12-B12 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
B@14 A13-B13 TRIP-A1, -B1, -C1 [Trip A, B or C phase 99, 100, 101 1 1
TB5:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO5 A5-B5 DIFG_TRIP DIFG relay operating 86 1 1
BO6 AB-B6 OST_TRIP OST trip 87 1 1
BO7 A7-B7 CBFDET CBF detection 91 1 1
BO8 A8-B8 SPAR1 Single pole autoreclose 173 1 1
BO9 A9-B9 TPAR1 Three pole autoreclose 175 1 1
BO10 A10-B10 MPAR Multi-pole autoreclose 183 1 1
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TOSHIBA 6F2S0835
Binary Output Default Setting List (5)
Relay Model [Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
2211 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARCA1 Autoreclose 172 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225,226 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197, 202 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198,203 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - -
TB2:
10#3 |BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 DIF-+ /DIFG_TRIP |DIF, DIFG relay opgrating 82, 83, 84, 86 1 1
BO5 A5-B5 OST_TRIP OST trip 87 1 1
BO6 AB-B6 CBFDET CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
212 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B'phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 irip Alphase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225, 226 1 1
BO12 A11-B11 85R1.REMH1 Transfer trip 1 receive 197, 202 1 1
_BQ]S_ o _A_1 §-§13 _____ §5_RgB_EM1 e Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-B12 RELAY'FAILURE |- - - -
TB3:
10#4 |BO1 A2-A1 LINK-A1 Link A phase (with terminal 1) 146 1 1
BO2 A2-B1 LINK-B7 Link B phase (with terminal 1) 147 1 1
BO3 A2-B2 LINK-C1 Link C phase (with terminal 1) 148 1 1
BO4 A3-B3 LINK-A2 Link A phase (with terminal 2) 149 1 1
BO5 A4-B4 LEINK-B2 Link B phase (with terminal 2) 150 1 1
BO6 A5-B5 LINK-C2 Link C phase (with terminal 2) 151 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BQO10 A9-B9 TRIP-A1 Trip A phase 99 1 1
BO A10-B10 TRIP-B1 Trip B phase 100 1 1
BO12 A11-B11 TRIP-C1 Trip C phase 101 1 1
BOA3 A12-B12 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
BO14 A13-B13 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
TB5:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO5 A5-B5 DIFG_TRIP DIFG relay operating 86 1 1
BO6 AB-B6 OST_TRIP OST trip 87 1 1
BO7 A7-B7 CBFDET CBF detection 91 1 1
BO8 A8-B8 SPAR1 Single pole autoreclose 173 1 1
BO9 A9-B9 TPAR1 Three pole autoreclose 175 1 1
BO10 A10-B10 MPAR Multi-pole autoreclose 183 1 1
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TOSHIBA 6F2S0835
Binary Output Default Setting List (6)
Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
214 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARCA1 Autoreclose 172 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225,226 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197, 202 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198,203 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - --
TB2:
10#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-+ /DIFG_TRIP |DIF, DIFG relay opgrating 82, 83, 84, 86 1 1
BO5 A5-B5 OST_TRIP OST trip 87 1 1
BO6 AB-B6 CBFDET CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
216 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B'phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 AB-B6 TRIP-A1 irip Alphase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225, 226 1 1
BO12 A11-B11 85R1.REMH1 Transfer trip 1 receive 197, 202 1 1
_BQ]S_ o _A_1 §-§13 _____ §5_RgB_EM1 e Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-B12 RELAY'FAILURE |-- - -- --
TB3:
10#4 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIR-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 A7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BQO10 A9-B9 TRIP-A1 Trip A phase 99 1 1
BO A10-B10 TRIP-B1 Trip B phase 100 1 1
BO12 A11-B11 TRIP-C1 Trip C phase 101 1 1
BOA3 A12-B12 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
BO14 A13-B13 TRIP-A1, -B1, -C1 [Trip A, B or C phase 99, 100, 101 1 1
TB5:
I0#3 |BO1 A1-B1 TRIP-A1 Trip A phase 99 1 1
BO2 A2-B2 TRIP-B1 Trip B phase 100 1 1
BO3 A3-B3 TRIP-C1 Trip C phase 101 1 1
BO4 A4-B4 DIF-A, -B, -C_TRIP|DIF relay operating 82,83, 84 1 1
BO5 A5-B5 DIFG_TRIP DIFG relay operating 86 1 1
BO6 A6-B6 OST_TRIP OST trip 87 1 1
BO7 A7-B7 CBFDET CBF detection 91 1 1
BO8 A8-B8 SPAR1 Single pole autoreclose 173 1 1
BO9 A9-B9 TPAR1 Three pole autoreclose 175 1 1
BO10 A10-B10 MPAR Multi-pole autoreclose 183 1 1
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TOSHIBA 6F2S0835

Binary Output Default Setting List (7)

Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-301 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO5 A4-B4 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO6 A5-B5 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 A6-B6 TRIP-A%,B+*,Cx* Trip A, B or C phase 99, 100, 101, 102,,103, 104 1 1
BO8 A7-B7 TRIP-A%,B*,Cx Trip A, B or C phase 99, 100, 101, 102, 108, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- -- -- --
TB2:
I0#3 |BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 DIF-+ /DIFG_TRIP |DIF, DIFG relay opegtating 82, 83, 84, 86 1 1
BO5 A5-B5 OST_TRIP OST trip 87 1 1
BO6 A6-B6 CBFDET CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-302 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO5 A4-B4 TRIP-B1/B2 Trip Bgphase 100, 103 1 1
BO6 A5-B5 TRIP-C1/C2 Trip'C phase 101, 104 1 1
BO7 A6-B6 TRIP-A#,B*,Cx* TripPA/B or C phase 99, 100, 101, 102, 103, 104 1 1
BO8 A7-B7 TRIP-A%,B*,C# Trip A, 'Byor C phase 99, 100, 101, 102, 103, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1_FAIl Communication failure 225 1 1
BO12 A11-B11 85R1.REMd Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAYCFAILURE |- - - -
TB3:
10#4 |BO1 A2-A1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B1 89CB=2AB Link B phase (A-B terminal) 147 1 1
BO3 A2-B2 89€B-3AB Link C phase (A-B terminal) 148 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO5 A4-B4 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO6 A5-B5 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 AB-B6 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO8 A7-BY, TRIP-B1/B2 Trip B phase 100, 103 1 1
BO9 A8:B3 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO10 A9-B9 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO14 A10-B10 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO12 A11-B11 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO18 A12-B12 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO14 A13-B13 TRIP-B1/B2 Trip B phase 100, 103 1 1
TB5:
10#3 |BO1 A1-B1 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO2 A2-B2 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO3 A3-B3 DIFG_TRIP DIFG relay operating 86 1 1
BO4 A4-B4 OST_TRIP OST trip 87 1 1
BO5 A5-B5 CBFDET CBF detection 91 1 1
BO6 A6-B6 SPAR1 Bus CB single pole ARC 173 1 1
BO7 A7-B7 TPAR1 Bus CB three pole ARC 175 1 1
BO8 A8-B8 MPAR Bus multi-pole ARC 183 1 1
BO9 A9-B9 SPAR2 Center CB single pole ARC 174 1 1
BO10 A10-B10 TPAR2 Center CB three pole ARC 176 1 1
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TOSHIBA 6F2S0835

Binary Output Default Setting List (8)

Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |\(QFF:.0, ON:1)
TB3:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-311 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO5 A4-B4 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO6 A5-B5 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 A6-B6 TRIP-A%,B+*,Cx* Trip A, B or C phase 99, 100, 101, 102,,103, 104 1 1
BO8 A7-B7 TRIP-A%,B*,Cx Trip A, B or C phase 99, 100, 101, 102, 108, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- -- -- -
TB2:
I0#3 |BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 DIF-* /DIFG_TRIP |DIF, DIFG relay operating 82, 83, 84, 86 1 1
BO5 A5-B5 OST_TRIP OST trip 87 1 1
BO6 A6-B6 CBFDET CBF detection 91 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-312 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO5 A4-B4 TRIP-B1/B2 Trip Bgphase 100, 103 1 1
BO6 A5-B5 TRIP-C1/C2 Trip!C phase 101, 104 1 1
BO7 A6-B6 TRIP-A%,B*,Cx* Trip’A/B orC phase 99, 100, 101, 102, 103, 104 1 1
BO8 A7-B7 TRIP-A%,B*,C# Trip AJByor C phase 99, 100, 101, 102, 103, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1_FAIlL Communication failure 225, 226 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197, 202 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-B12 RELAY(FAILURE |- - - -
TB3:
10#4 |BO1 A2-A1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B1 39CB=2AB Link B phase (A-B terminal) 147 1 1
BO3 A2-B2 89€B-3AB Link C phase (A-B terminal) 148 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 149 1 1
BO5 A4-B4 TRIP-B1/B2 Trip B phase 150 1 1
BO6 A5-B5 TRIP-C1/C2 Trip C phase 151 1 1
BO7 A6-B6 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO8 A7-BZ. TRIP-B1/B2 Trip B phase 100, 103 1 1
BO9 A8=B3 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO10 A9-B9 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO14 A10-B10 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO12 AT1-B11 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO13 A12-B12 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO14 A13-B13 TRIP-B1/B2 Trip B phase 100, 103 1 1
TB5:
10#3 |BO1 A1-B1 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO2 A2-B2 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO3 A3-B3 DIFG_TRIP DIFG relay operating 86 1 1
BO4 A4-B4 OST_TRIP OST trip 87 1 1
BO5 A5-B5 CBFDET CBF detection 91 1 1
BO6 A6-B6 SPAR1 Bus CB single pole ARC 173 1 1
BO7 A7-B7 TPAR1 Bus CB three pole ARC 175 1 1
BO8 A8-B8 MPAR Bus multi-pole ARC 183 1 1
BO9 A9-B9 SPAR2 Center CB single pole ARC 174 1 1
BO10 A10-B10 TPAR2 Center CB three pole ARC 176 1 1
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TOSHIBA 6F2S5S0835
Binary Output Default Setting List (9)
Relay Model [Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) |[((OFF:0, ON:1)
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-401 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-B1 Trip B phase 100 1 1
BO6 A5-B5 TRIP-C1 Trip C phase 101 1 1
BO7 A6-B6 TRIP-A1 Trip A phase 99 1 1
BO8 AT7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225, 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
|BO13  |A13-B13 | 85R2.REM1 _ |Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- =- - -
TB5:
10#3 (BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 TRIP-A1 Trip A phase 99 1 1
BO5 A5-B5 TRIP-B1 Trip B phase 100 1 1
BO6 AB-B6 TRIP-C1 Trip C phase 101 1 1
BO7 A7-B7 TRIP-A1 Trip A phase 99 1 1
BO8 A8-B8 TRIP-B1 Trip B phase 100 1 1
BO9 A9-B9 TRIP-C1 Trip C phase 101 1 1
BO10 A10-B10 TRIP-A1, -B1, -C1 |Trip A, B or Giphase 99, 100, 101 1 1
TB3:
10#4 |BO1 A1-B1 TRIP-A1, -B1, -C1 |Trip A, B onCphase 99, 100, 101 1 1
BO2 A2-B2 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO3 A3-B3 DIFG_TRIP DIFG relay operating 86 1 1
BO4 A4-B4 OST_TRIP OST trip 87 1 1
BO5 A10-B10 CBFDET CBF detection 91 1 1
BO6 A11-B11 SPAR1 Single pole'ARC 173 1 1
BO7 A12-B12 TPAR1 Three pole ARC 175 1 1
BO8 A13-B13 MPAR Multi-pole ARC 183 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1 Trip A phase 99 1 1
-411 BO2 A2-B1 TRIP-B1 Trip B phase 100 1 1
BO3 A2-B2 TRIP-C1 Trip C phase 101 1 1
BO4 A3-B3 TRIP-A1 Trip A phase 99 1 1
BO5 A4-B4 TRIP-BY Trip B phase 100 1 1
BO6 A5-B5 TRIP-C3 Trip C phase 101 1 1
BO7 A6-B6 TRIP=A1 Trip A phase 99 1 1
BO8 AT7-B7 TRIP-B1 Trip B phase 100 1 1
BO9 A8-B8 TRIP-C1 Trip C phase 101 1 1
BO10 A9-B9 ARC1 Autoreclose 177 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225, 226 1 1
BO12 A11-Bi1 85R1T.REM1 Transfer trip 1 receive 197, 202 1 1
_B_Oj3_ o _A_1 §—§13 _____ 85R2.REM1 _  |Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-B12 RELAY FAILURE |-- - - -
TBS5:
10#3 |BO1 A1-Bi 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A34B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
B@4, A4-B4 89CB-1AC Link A phase (A-C terminal) 149 1 1
BO5 A5-B5 89CB-2AC Link B phase (A-C terminal) 150 1 1
BO6 A6-B6 89CB-3AC Link C phase (A-C terminal) 151 1 1
BO7Z AT7-B7 TRIP-A1 Trip A phase 99 1 1
BO8 A8-B8 TRIP-B1 Trip B phase 100 1 1
BO9 A9-B9 TRIP-C1 Trip C phase 101 1 1
BO10 A10-B10 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
TB3:
10#4 |BO1 A1-B1 TRIP-A1, -B1, -C1 |Trip A, B or C phase 99, 100, 101 1 1
BO2 A2-B2 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
BO3 A3-B3 DIFG_TRIP DIFG relay operating 86 1 1
BO4 A4-B4 OST_TRIP OST trip 87 1 1
BO5 A10-B10 CBFDET CBF detection 91 1 1
BO6 A11-B11 SPAR1 Single pole ARC 173 1 1
BO7 A12-B12 TPAR1 Three pole ARC 175 1 1
BO8 A13-B13 MPAR Multi-pole ARC 183 1 1
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TOSHIBA 6F2S0835
Binary Output Default Setting List (10)
Relay Model |Module| BO No. Terminal No. Signal Name Contents Setting
Name Signal No. LOGIC TIMER
(OR:1, AND:2) | (OFF:0, ON:1)
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-501 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Trip A phase 99, 102 1 1
GRL100 BO5 A4-B4 TRIP-B1/B2 Trip B phase 100, 103 1 1
-503 BO6 A5-B5 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 A6-B6 TRIP-A#,B#,C* Trip A, B or C phase 99, 100, 101, 102, 103, 104 1 1
BO8 A7-B7 TRIP-A%,B*,C* Trip A, B or C phase 99, 100, 101, 102, 103, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1 FAIL Communication failure 225 1 1
BO12 A11-B11 85R1.REM1 Transfer trip 1 receive 197 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198 1 1
(FAIL) A12-B12 RELAY FAILURE |-- -~ - --
TB5:
I0#3 |BO1 A1-B1 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B3 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 TRIP-A1/A2 Trip A phase 99;,102 1 1
BO5 A5-B5 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO6 AB6-B6 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 A7-B7 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO8 A8-B8 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO9 A9-B9 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO10 A10-B10 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
TB3:
10#4 |BO1 A1-B1 DIFG_TRIP DIFG relay opetating 86 1 1
BO2 A2-B2 OST_TRIP OST trip 87 1 1
BO3 A3-B3 CBFDET CBF detection 91 1 1
BO4 A4-B4 SPAR1 Bus CB single pole ARC 173 1 1
BO5 A10-B10 TPAR1 Bus CB three pole’ARC 175 1 1
BO6 A11-B11 MPAR Bus CB multispole ARC 183 1 1
BO7 A12-B12 SPAR2 Center CB,single pole ARC 174 1 1
BO8 A13-B13 TPAR2 Center CB three pole ARC 176 1 1
TB2:
GRL100 10#2 |BO1 A2-A1 TRIP-A1/A2 Trip A phase 99, 102 1 1
-511 BO2 A2-B1 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO3 A2-B2 TRIP-C1/€2 Trip C phase 101, 104 1 1
BO4 A3-B3 TRIP-A1/A2 Nrip A phase 99, 102 1 1
GRL100 BO5 A4-B4 TRIP-B1/B2 Trip B phase 100, 103 1 1
-513 BO6 A5-B5 TRIP-C1/C2 Trip C phase 101, 104 1 1
BO7 A6-B6 TRIP-A%,B#,C* Trip A, B or C phase 99, 100, 101, 102, 103, 104 1 1
BO8 A7-B7 TRIP-A¥,B¥,C Trip A, B or C phase 99, 100, 101, 102, 103, 104 1 1
BO9 A8-B8 ARC1 Bus CB autoreclose 177 1 0
BO10 A9-B9 ARC2 Center CB autoreclose 178 1 0
BO11 A10-B10 COMM1_FAIL Communication failure 225, 226 1 1
BO12 A11-B11 85R1T REM1 Transfer trip 1 receive 197, 202 1 1
BO13 A13-B13 85R2.REM1 Transfer trip 2 receive 198, 203 1 1
(FAIL) A12-Bi2 RELAY FAILURE |-- - - -
TB5:
I0#3 |BO1 A1-B4 89CB-1AB Link A phase (A-B terminal) 146 1 1
BO2 A2-B2 89CB-2AB Link B phase (A-B terminal) 147 1 1
BO3 A3-B8 89CB-3AB Link C phase (A-B terminal) 148 1 1
BO4 A4-B4 89CB-1AC Link A phase (A-C terminal) 149 1 1
BO5 A5:B5 89CB-2AC Link B phase (A-C terminal) 150 1 1
BQ6 AB-B6 89CB-3AC Link C phase (A-C terminal) 151 1 1
BO7 AZ-B7 TRIP-A1/A2 Trip A phase 99, 102 1 1
BO8 A8-B8 TRIP-B1/B2 Trip B phase 100, 103 1 1
BO9 A9-B9 TRIP-C1/C2 Trip C phase 101, 104 1 1
B@10 A10-B10 DIF-A, -B, -C_TRIP|DIF relay operating 82, 83, 84 1 1
TB3:
10#4 |BOA A1-B1 DIFG_TRIP DIFG relay operating 86 1 1
BO2 A2-B2 OST_TRIP OST trip 87 1 1
BO3 A3-B3 CBFDET CBF detection 91 1 1
BO4 A4-B4 SPAR1 Bus CB single pole ARC 173 1 1
BO5 A10-B10 TPAR1 Bus CB three pole ARC 175 1 1
BO6 A11-B11 MPAR Bus CB multi-pole ARC 183 1 1
BO7 A12-B12 SPAR2 Center CB single pole ARC 174 1 1
BO8 A13-B13 TPAR2 Center CB three pole ARC 176 1 1
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MENU
1=Record 2=Status
3=Setting (view) 4=Setting (change)
5=Test
/1 Record
1=Fault record 2=Event record
|~ |3=Disturbance record 4=RAutoreclose count|
/2 Fault record /3 Fault record 2/8 /4 Fault record #2 3/33
| | 1=Display 2=Clear #1 16/0ct/1998 23:18:03.913 16/0ct/1998 23:18:03.913
#2 12/Feb/1998 03:51:37.622 Phase BC Trip  ABC .
#3  30/Jan/1997 15:06:11.835 DIF
/2 Fault record
Clear all fault records ?
ENTER=Yes  CANCEL=No @
/2 Event record /3 Event record 2/48
1=Display 2=Clear 16/0ct/1998 23:18:04.294 Trip Off
T 16/0ct/1998 23:18:03.913 Trip On
12/Feb/1998 03:51:37.622 Rly.set change
/2 Event record
Clear all event records ?
ENTER=Yes CANCEL=No
/2 Disturbance record /3 Disturbance record / 11
1=Display 2=Clear #1  16/0ct/1998 23:18:0
] #2  12/Feb/1998 03:51
#3 30/Jan/1997 15:0
/2 Disturbance [Fec
Clear a. St
s
/3 Rutoreclose count
SPAR TPAR MPAR
CB1 [ 46] [ 461 [ 12]
CB2 [ 46] [ 46]
/3 Reset autoreclose count /3 Reset autoreclose count
. 1=CB1 Reset count ?
2=CB2 ENTER=Yes CANCEL=No
/3 Reset autoreclose count
Reset count ?
ENTER=Yes CANCEL=No
a-1
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/1 Status /2 Metering  12/Feb/1998 22:56 3/13
1=Metering 2=Binary I/0 Va  *EE KRV AEE K T AR KKRA Rk
3=Relay element 4=Time sync source Vb *xk KRV KRE kT kX KXKA KRk %
5=Clock adjustment 6=Terminal condition Ve KRk KRV KRK kT KK KRR kK %
/2 Binary input & output 3/ 5
Input (IO#1) [000 000 000 000 000]
Input (IO#2) [000 ]
Output (IO#1-trip) [000 000 1
/2 Relay element 3/ 6
DIF, DIFG [000 O 1
| |osT [000 00 0 ]
CBF [000 ]
/2 Time synchronization source 3/ 4
*IRIG: Active
/1 Setting(view) ™| RSM: Inactive
1=Version 2=Description 3=Comm IEC: Inactive
[~ |4=Record 5=Status 6=Protection
7=Binary input 8=Binary output 9=LED
/2 12/Feb/1998 22:56:19 [local]l 1/5
Minute ( 0 - 59) : 56
/2 Relay version | [Hour ( 0- 23) : 22
Relay type : ok ook KKk Day (1- 31) : 12
] Serial No. e e ke ke ok ok ok ok ke ok ok ok Kk kK Kk
D/Iain software: ok ok ok kK ke ok ok ok ok ok ok ok ok ok ok ok ok ok
/2 Terminal condition
Terminal 1: In service
/2 Description " |Terminal 2: Out of service
Plant name: kKKK KRR kK
[ |Description: Kokkok ok ok okok ok ok ok ok ok ok ok ok ke ke

/2 Communication

/3 Address/Parameter

1=Fault record
|~ | 3=Disturbance record
4=Automatic test interval

2=Event record

1=Address/Parameter HDLC ( 1 ) IEC
| |2=Switch SYADJ (0 ms) IP1-1 )

IP1-2 ( 245 ) IP1-3 1
/3 Switch
PRTCL1 1=HDLC 2=IEEI03
232C 1=9.
IECBR 1=

/2 Record

%0
o
o
Y

—

/4 Signal no. 3/ 65

BITRN ( 128 ) EV1 ( 3071 )

EV2 ( 0 ) EV3 ( 1)

EV4 ( 2 ) EV4 ( 4 )

/4 Event name 3/128

Event namel [ ]

Event name2 [ ]

Event name3 [ 1
/3 Disturbance record /4 Record time & starter 2/5
1=Record time & starter Time ( 3.0s) OCP-S( 50.0A
2=Scheme switch OCP-G ( 50.0A7 ) UVP-S ( ov )
3=Binary signal 4=Signal name UVP-G ( ov

/4 Scheme switch /5

Trip 0=0ff 1=On 1
/3 Rutomatic test interval 1/ 1 OCP-S 0=0ff  1=0n 1
Trip (7 days) 0CP-G 0=0ff  1=0n 1

/4 Binary signal 3/ 16

SIGL ( 128 ) SIG2 ( 3071 )

[[SIG3 ( 0 ) SIG4  ( 1)

SIGS ( 2 ) SIG6  ( 4 )

/4 Signal name 3/32

Signal namel [ ]

~ |Signal name2 [ ]
Signal name3 [ ]
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a-1

a-2

/2 Status
1=Metering

|~ |2=Time Synchronization

3=Time zone

/3 Metering
Display value 1=Primary 2=Secondary 1
Power (P/Q)
Current

3/ 3

2=Receive 1
2=Lead 1

1=Send
1=lag

/3 Time synchronization
Sync 0=Off 1=IRIG 2=RSM 3=IEC 4=GPS 1

1/ 1

- - N . /3 Time zone 1/ 1
/2 Protection (Active group= *) Qi +9 hrs ) ’
1=Groupl 2=Group2 3=Group3 4=Group4 L
| | 5=Group5 6=Group6 7=Group7 8=Group8 %
/3 Protection (Group 1) \
1=Line parameter
| |2=Telecommunication 3=Trip
4=Autoreclose
/4 Line parameter (Group 1) /5 Line name 1/ 1
1=Line name Line name ek ke ok kK ke k kK ke ok koK ok ko k.
|~ [2=VT & CT ratio
3=Fault locator
/5 VT & CT ratio
VT ( 2000 ) ( 0
I |vTs2 (- 2000 )
/5 Fault locator Group 1) /6 Setting impedance mode
1=Setting il ce 1=Positive sequence impedance
~ |2=Line data 2=Phase impedance
Current No.= 1
/4 Telecommunication (Group 1) /5 scl 2/ 12 /6 Line data 3/5
1=Scheme switch COMYO] 3=GPS 2 X1 ( 24.5Q) IRl (  2.8Q)
|~ | 2=Telecommunication element S 1
m 3-pual 1 1Line ( 80.0km) 2X1 ( 12.5Q)
2R1 ( 1.5Q ) 2Line ( 41.3km)
Telecommunicatio element 1/ 7
(200 - 2000) 1000 us
YID 0 - 63) : 0
Dl ( 0 - 63) : 0
/4 Trip 1) /5 Scheme switch 3/16
1=Scheme switch TEMODE 1=3PH 2=1PH  3=MPH 1
[ |2=Protection element ’ STUB 0=Off 1=On 1
DIFG 0=Off 1=On 1
/5 Protection element 3/11
DIFI1 ( 1.00A ) DIFI2 ( 2.0n )
DIFGL ( 0.50A ) DIFIC ( 1.00A
n ( 110v ) TDIFG ( 0.10s )
(Group 1) /5 Autoreclose mode
1=Disable 2=SPAR 3=TPAR 4=SPAR&TPAR
5=MPAR2 6=MPAR3 7=EXT1P 8=EXT3P 9=EXTMP
Current No.= 4
/5 Scheme switch 3/ 8
ARC-CB 1=00 2=01 3=02 4=L1 5=L2 1
| |ARC-EXT 0=Off  1=On 0
ARCDIFG 0=Off 1=On 1
/E N otection (Group 2) /5 Rutoreclose element (Group 1) /6 Rutoreclose timer 3/ 8
|| 1=Line param?terl . 1=Autoreclose timer TEVLV( 0.30 s ) TRDY1( 60 s )
i:Teleco"T“‘ucatl"“ 3=Trip | 2=Synchrocheck TSPR ( 0.80 s ) TTPRI( 0.60 s )
—hutoreclose TRR ( 2.00s ) TWL ( 0.3s )
/3 Protection (Group 8) /6 Synchrocheck 39
1=Line parameter OVB  ( STV VB« B3V
"~ |2=Telecommunication  3=Trip OVLL ( 51V o) UVLL ( BV
J=nutoreclose SY1U0V ( 83V ) SYIOV ( 51V )
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a-1 a-2

/2 Binary input

BISW 1 1=Norm 2=Inv
BISW 2 1=Norm 2=Inv
BISW 3 1=Norm 2=Inv

/2 Binary output /3 Binary output (TO#2) 3/12
1=I0#2 2=I0#3 3=I0#4 BOl ( 1, 2, 3, 4, 5, 6) AND,D
BO2 ( 1, 2, 3, 4, 5, 6) OR,
BO3 (1, 2, 3, 4, 5, 6 ORD
/3 Binary output (I0#4)3/12
BOL ( 1, 2, 3, 4, 5, 6) BAND,D
BO2 (1, 2, 3, 4, 5, 6) OR,
BO3 ( 1, 2, 3, 4, 5, 6) ORD

/2 LED

[ |zED2 ( o, 0, 0, 0)
TED3 (15, 16, 17, 0)

LEDL ( 1, 309, 0, 0) AND,

HoH

/1 Setting (change)
1=Password 2=Description 3=Comm

_>4=Record 5=Status 6=Protection
7=Binary input 8=Binary output 9=LED
A

/2 Password
Input new password [ ]
Retype new password [ ]

/2 Description
1=Plant name 2=Description

/3 Plant name [ _

ABCDEFGHIJKLMNOPQRST!
abcdefghijklmnopgrstu
0123456789! "#5%&/,

-» : Password trap

Password

*/ <= >
“— >

“— >

a-1 a-2

/2 Communication arameter 1/ 15
1=Address/Parameter LC, 1- 32) 1_
[ |2=Switch ( —-  254) 2
SY; 999~ 9999) 0 ms
/3/Switch 1/ 4
TCL1 1=HDLC 2=IEC103 2 _
232C  1=9.6 2=19.2 3=38.4 4=57.6 4
IECBR 1=9.6 2=19.2 2
/2 Record v /3 Fault record 1/ 1
1=Fault record vent Fault locator 0=0ff =On 1
| |3=Disturbance record
4=Automatic test int
/3 Event record 1/129
BITRN (  0- 128) 128
EV1 ( 0- 3071) 0
EV2 ( 0- 3071) 1
/3 Disturbance record /4 Record time & starter 1/ 3
1=Record time & starter s
| |2=Scheme switch A
. 3=Binary signal A
/3 BRutomatic test interval 1/ 1 /4 Scheme switch 1/5
Trip ( 1- 7): days 1
-
1
/4 Binary signal 1/ 32
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a-1 a-2
/2 Status /3 Metering 1/ 3
1=Metering Display value 1=Primary 2=Secondary 1
| |2=Time Synchronization Power (P/Q) 1=Send 2=Receive 1
3=Time zone Current 1=Lag 2=Lead 1
/3 Time synchronization 1/ 1
L Sync 0=Off 1=TIRIG 2=RSM 3=IEC 4=GPS 1 _
/3 Time zone 1/ 1
LGMT ( -12 - +12): +9 hrs
/2 Protection
1=Change active group
|~ [2=Change setting
3=Copy group
/3Change active group (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4
5=Group5 6=Group6 7=Group7 8=Group8
Current No.= * Select No.= _
/3 Change setting (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Groupd
|~ |5=Group5 6=Group6 7=Group7 8=Group8
/4 Protection (Group 1)
1=Line parameter
|~ [2=Telecommunication 3=Trip
4=Rutoreclose
/5 Line parameter (Group 1) /6 Line e [ _ ]
| |1=Line name PORSTUVWXYZ () [1@ < —>
2=VT & CT ratio MNOPgrstuvwxyz { } */+-<=>¢ —>
3=Fault locator nuse ~
89!"#5%6" 17, . <«
/6 VT & CT ratio 1/ 2
VT ( 1- 20000) : 2000
VTsl ( 1- 20000) = 2000
T ( 1- 20000) : 120
/6 Fault locator (Group 1) /7 Setting impedance
1=Setting impedance mode 1=Positive sequence impedance
2=Line data 2=Phase impedance
’ Current No.= 1 Select No.= _
75 1ol " A 5 s . VD) /7 Line data 1/ 9
'elecommupicat It rou; £
4 ° coeme Site XL (0.0 - 199.9): 24.5 Q
1=Scheme swi COMMODE 1=A 2=B 3=GPS 2 _ -
[~ 2=Telecommunicat SP.SYN. 1=Master 2=Slave 1 IRL (0.0 - 199.9): 2.8 Q
TERM.  1-2TERM 2-3TERM 3-Dual 1 1line( 0.0 - 199.9): 80.0 km
/6 Telecommunication 1/ 7
PDTD (  200- 2000): 0 _ us
RYID ( 0- 63) : 0
RYIDL ( 0- 63) : 0
/5 ip (Group 1) /6 Scheme switch 1/16
1=8cheme switch TPMODE 1=3PH 2=1PH 3=MPH 1_
rotection element STUB 0=0ff 1=On 1
LSSV 0=Off 1=0On 1
. /6 Protection element 1/17
DIFI1( 0.50 - 5.00): 1.00 _ A
DIFI2( 3.0 - 120.0): 2.0 A
DIFG1( 0.25 - 5.00): 0.50 A
1 a-2 a-3 a-4 a-5
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a-1 a-2 a-3 a-4 a-5

/5 Autoreclose (Group 1) /6 Autoreclose mode
1=Autoreclose mode 1=Disable 2=SPAR 3=TPAR 4=SPAR&TPAR
2=Scheme switch 5=MPAR2 6=MPAR3 7=EXT1P 8=EXT3P
3=Autoreclose element Current No.= 4 Select No.= _
/6 Scheme switch 1/ 8
ARC-CB 1=00 2=01 3=03 4=L1 5=12 1 _
| |ARC-EXT 0=Off  1=On 0
ARCDIFG 0=Off 1=0On 1
/6 Autoreclose element (Group 1) 1/12
1=Autoreclose timer 0.30 _ s
| 2=Synchrocheck 60 s
0.60 s
/4 Protection (Group 2) 1/18
| 1=Line param?ter. . 10 - 100): 51 v
2=Telecommunication 3=Trip 10 - 100): 13 v
4=putoreclose 10 - 100): 51 v
/4 Protection (Group 8)
1=Line parameters
~ |2=Telecommunication 3=Trip
4=Autoreclose

/3 Copy groupA to B (Active group= 1)
A 1-  8): _
B¢ 1= 8

/2 Binary input 1/ 31 t

BISW 1 1=Norm 2=Inv 1_
| |BISW 2 1=Norm 2=Inv 1
BISW 3 1=Norm 2=Inv 1

/2 Binary output ut (I0#2 )
1=I0#2 2=I0#3  3=IO#4 ( 1-12)
’ Select No.= _
/4 Setting (BO 1 of IO#2 ) /5 Logic gate type & delay timer 1/ 2
1=Logic gate type & delay timer Logic  1=OR 2=AND 1_
2=Input to logic gate BOTD 0=0ff 1=On 1
O /4 Setting (BO 12 of T0#2 ) /5 Input to logic gate 3/ 6
1=Logic gate type & delay timer In #1 ( 0- 307D): 21
T |2=Input to logic gate In #2 ( 0 - 307N): 67
\ In #3 ( 0 - 3071): 12
/4 Binary output (IO#4 )
Select BO ( 1- 8)
Select No.=
/2 LED /3 Setting (LED1) /4 Logic gate type & delay timer 1/ 2
elect LED ( 1- 4 1=Logic gate type & reset Logic 1=OR  2=AND 1_
2=Input to logic gate Reset  0O=Inst l=Latch 1
Select No.=
/3 Setting (1ED4) /4 Input to logic gate 1/ 4
1=Logic gate type & reset In #1 ( 0= 307D: 278
T |2=Input to logic gate n #2 0- 3071): 289
In #3 ( 0 - 3071): 295
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a-1
/1 Test /2 Switch 1/
1=Switch 2=Binary output A.M.F. 0=0ff 1=On 1
3=Timer 4=Logic circuit L.test 0=Off 1=On 0
5=Sim. Fault 6=Init. 2B Openl 0=0ff 1=On 0

/2 Binary output
1=I0#1 2=IO#2 3=IO#3 4=I0#4

Press number to start test

/3 BO (0=Disable 1=Enable) 1/ 6
IO#1 TP-AL 1
| |10#1 TP-B1 1
I0#1 TP-C1 1

/3 BO
Keep pressi

Press

/3 BO (0=Disable 1=Enable) 1/ 8
I0#4 BOL 1
| 10#4 BO2 1
I0#4 BO3 1

/2 Timer 1/ 1
Timer ( 1- 48) : 8

/2 Logic cirg

ER to operate.

Press CANCEL to cancel.

/2 Timer

Operating .

Press END to reset.
Press CANCEL to cancel.

itiate MODE2B
Keep pressing 1 to initiate MODE2B.

/2 Initiate MODE2B
Keep pressing 1 to initiate MODE2B.
Initiated

O
Q>®

L 4
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LCD AND BUTTON OPERATION INSTRUCTION

MANUAL
MODE
—_ —_— — 1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
- - -1 ITEMS
NORMAL o
(DISPLAY OFF) " 2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN
= — — —
L. ___ . - =% 1=RECORD
PRESS ~ ANY ! _’" _ = = = '
BUTTON
EXCEPT FOR M MENU ; i- - % 1=FAULT RECORD
WIEW" AND | (DisPLAYoN) [ |
"RESET" == = = r - - »2=EVENT RECORD
! -
__________ 1 1 1
_ =, : r - - >3=DISTURBANCERECORD
1
| METERING 1 : |
(DISPLAYON) || ! - - - p-4=AUTOMATIC TEST
_ — _ 1 1
: "~ - - p5=AUFORECLOSE COUNT
R —~ =P 2=sTATUS
1 1
VIEW RESET : :_ _ _» J-METERING
N—— N ' X
v X L £-»2=BINARY INPUT&OUPUT
— — — — 1 [}
METERING 3 ! - £p-3=RELAY ELELMENT
I (DISPLAYON) || AUTO- | I
= = MODE 1 ! R >-4=TIME SYNC SOURCE
! TRIP OUTPUT | ; f- - »5=CLOCK ADJUSTMENT
ISSUED! 1
o ! L - - p6=TERMINAL CONDITION
TRIP r 9 43=SETTING
(LED ON Y0 (VIEW)
i I - 9»1=RELAY VERSION
1
== = = | L - - p2=DESCRIPTION
| LatesTFAuLT* | AUTO: | :
( DISPLAY ON ) ! _pas
— AYON) MODE 2 : + - - >3=COMMUNICATION
|————m— =2 - \ 1
- -p-4=RECORD
1 RELAYG, ! ! e
7~ —~ | FALER! W1 ! L p5eSTATUS
VIEW RESET T T SRR ' |
~— ~ A('-'I’_\ER[’;/'ON ) ! r - -»6=PROTECTION
1 1
! r - - »7=BINARY INPUT
1 1
—_ 2= ; ] =I : :———>8=B|NARY OUTPUT
AUTO SUPERVISON * | | }
I (DISPLAYON) 6 ! ---P9=LED
— |
* "LATEST FAU"LT" AND "AUTO  _ _ ¥  4=SETTING
DISPLAYED ONLY IF DATA 1 (CHANGE) Same as SETTING (VIEW) menu
IS STORED :
t--P 5=TEST
I- - 9 1=SWITCH
1
+ - -2=MANUAL TEST
1
L - -p3=BINARY OUTPUT
1
L - -p4=TIMER
1
L -~ »5=LOGIC CIRCUIT
L

- -p6=SIMULTANEOUS FAULT

- - -p7=INITIATE MODE2B
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Appendix F

. N
Case Outline
\}‘b

e Case Type-A: Flush Mount Type
e Case Type-B: Flush Mount Type
e Case Type-A, B: Rack n y@;
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| i | 1 | If
1| = { i | |
[l p XY | | |
1 2o NN | f
A O] : ! !
i DwE N i e
ol ole8 || | Lie
1 | o o
(S I oy o 5428 276.2 2
. ) |
Front View Side View
4-$5.5

o | BT B, Do

sts Ao ; o

o 8;r'" o 1905 | 260
oo RslREE co . —t
@ [ 08:, g

Pl | heslo | 7 B | 19 &

ooy o bt
© ) ° 6.2 223 34.75

e — 2354
220
Optical interface Panel Cut-out
3 TB3/TB4 TB2

I il MR
© e [

; :| !E TB2-TB4:
ok o Sl M3.§ Ring
lefel ™S Lol terminal

o [fefel 1O g
B
ERol
ole | | TB1:
g tofs10 181 1/ M3.5 Ring
o @1 ; = terminal
@ ] 1 2
216
220
(*): Provided with GRL100-#1#%-%9-#x il
Electrical interface 19 | 20

Rear View

Terminal Block

Case Type-A: Flush Mount Type for
Models 101, 102, 111, 112, 201, 204, 211, 214, 301 and 311
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(e]o] [e]e] [e]e] fe) [o]o]
[olo] [e]o] (o]0l (670}
o|| [oiels] [s[e] o1l | | [oferel of X
ofele] s[o]o] L0 {o]o]
oo [e]e] [els] O (olo]
(oo} [e]o] [e]o] 2e]0)
(6] [e]o] (o]0] [m] olo;
[o[8] [e[o] [eTo}
[o]0] [e]o] [e]o]
sfelo] selel |, | I
o o ‘
— 73 T
o 6.2 333 34.75
330
Optical interface 345.4
Panel Cut-out
o o TB2-TB5
= e [feR 75 e
s TB2-TBS
SB kit ties orl M3.5 Ring
colis oo col e oo terminal
o| Flere] [sfo]  plrere] [aTe] o ermina
ofele] s[o]o] L0 {o]o]
[e]o] [e]e] [e]o] {o]o}
(oo} [e]o] [e]o] (o]0}
(6] [e]o] (o]0] {010}
[o[8] [oo] [e[o] [ofo}
[o]0] [e]o] [e1o]
“[e]a] 4eo] e
[els| feTel =
o P oo J
= LB
326
y TB1 TB1:
121  M3.5Ring
Electricahinterface terminal
Rear View
A18]B18
19 | 20

Terminal Block

Case Type-B: Flush Mount Type for
Models 202, 206, 212, 216, 302, 312, 401, 411, 501, 511, 503 and 513
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Top View

»
N
Attachment kit
(top bar)
© © i
Attachment kit Attachment kit
(large bracket) (small bracket)
4 HOLES - 6.8x10.3
/ 9 TORHIBA LINE DIFFERENTIAL PROTECTION
v o
MENU ’
1=Record: 2=Stotus
3=Setting(view) 4=Setting(change)
Se=Tast
O ALARM
O TESTING
s} w0 o
g = 9 &
o -
Nigierites
e SO
L2 Qo
oo a @ 1
é €iTER ¢
(=] ! ™~
"

465.1
483.0

Front View

Rack Mount Type: Case Type-A
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()]
N
Attachment kit
(top bar)
y)
© © !
l_I\ \
Attachment kit Attachment kit
(large bracket) (small bracket)
TopyView
4 HOLES - 6.8x10.3
/ i e m‘HlﬂA LINE DIFFERENTIAL PROTECTION
i ! @
! MENU
i ;:S:a?f:g?view) i:gzat:;:lst;(chunqe)
I S=Tast
i O IN SERVICE VfW
1 O TRIP =
! O ALRM
! O TESTING
| o 1 o
i : =4
: . ~
i R
i e
i e (GGG
; ses DO
5 o
e s EaCE N
:; =] i ~]
I . o )]
L [l
465.1
483.0

Front View

Rack Mount: Case Type-B
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C)O

O
o
L 2
= —Y %
— -
o}
@)
(@]
o o
o | 3 1o © o 8
N N
\o
o

(a) La (b) Small Bracket

19 @
247.8 | 19.4
K il
>

© ©

18

216

) Bar for Top and Bottom of Relay

e bracket, 5 Round head screws with spring washers and washers (M4x10)

mall bracket, 3 Countersunk head screws (M4x6)

2 Bars, 4 Countersunk head screws (M3x8)

Dimensions of Attachment Kit EP-101
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132

O
LC)

L

= o1

O — O
) )

@§[ (b@» @g

©)
©)

(&)
N :
137.8 Q 194 188 o
(a) Large Brack\ (b) Small Bracket

&P @

‘ 5_‘5 326

O (c) Bar for Top and Bottom of Relay
> Parts
1 Large bracket, 5 Round head screws with spring washers and washers (M4x10)
b) 1 Small bracket, 3 Countersunk head screws (M4x6)

(
(

<3

. c) 2 Bars, 4 Countersunk head screws (M3x8)

Dimensions of Attachment Kit EP-102
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How to Mount Attachment Kit for Rack-Mounting

Caution: Be careful that the relay modules or terminal blocks, etc., are not damage while mounting.
Tighten screws to the specified torque according to the size of screw.

Step 1.
Remove case cover.
/ e H
Left bracket 1 Right bracket
Step 2. Seal
) Screw - /O v _
o ® ] || o Remove the left and right brackets by
S Unscrewing the three screws respectively,
then‘temove two screws on left side of the
relay.
5 @ — .
oo <7 And then, remove four seals on the top
N ey and bottom of the relay.
2o |
o & ! p
o ° L

Seal

Mount the small bracket by screwing three
countersunk head screws(M4x6) and apply
__——— - - = adhesives to the screws to prevent them

’ = O o from loosening.
Mount the large bracket by five round head
screws(M4x10) with washer and spring

o o washer.
—> _ And then, mount the top and bottom bars by
° Gl two countersunk head screws(M3x8)
L B Ees | o resoectivelv.
- ﬁ ~ S Small bracket
Large bracket LY, - Bottom bar
Step 4 1
o ° Completed.

@,

@
)

[ZFlE]
cleie
IsE]

&

@re]
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Appendix G .
Typical External Connecti$
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TOSHIBA

6F2S0835

BUS
TB1 L
% : =
r 3
T i ‘% 4 ,g
5 §
6 S|
B 7}
8 3IE
o) 20 i
= *1
CB < (CASE EARTH)
T
CT% :‘ §
CB
BUSBAR
[Default setting] (+)
520 (A-ph.) Tpd-ad
CB1 contacts 528" (B-ph. )
(Closed when bus CB main g o P B4 B2
contact closed.) 52C (C-ph.) x5
BI3
524 (A-ph.) Ips
CB2 contacts 528 (B-ph.) BI4
(Closed when center CB main gocs TP A6 BI5
contact closed.) 52C (C-ph.) _ ip@
BI6
Disconnector N/O contact . — AT BI7
Disconnector N/C contact Y BT BI8
Dif. protection block (#43C) . — A8
External CB close signal +——— B
DC power supply A9
Transfer trip command 1 N B9
Transfer trip command 2 > AL
Indication reset - B10
Backup protection block (#43BU) All
External trip signals
(CBF Initiation)

(*1) These connections are connected

rt—bars before shipment.

DC-DC

(x1)

E (CASE EARTH)

10#1

RELAY FAIL: .
DD FAIL.

=

=

A9

)

B0 10 B9

BO11

BO12

RELAY
FAILURE

) <

TX
CH1 RX
CK

TX:
() CH2 RX:
CK:

TX1
CH1 RYL

TX2
RX2

TB3-A18
COM-A

() iz 4l

[[J Ethernet

(HIGH SPEED
RELAY)

TB3-A18 ! For IEC103

COM2-A
COM2-B
COM2-0V.

ALG | g
RS485 I/F (Two ports)
Bl

COMZOV_BI6 L~ For RSM or IECL03

COMI-A
COM1-B

GPS Signal
(Optical Interface)

Electrical
Interface |Telecommunication

or Links

Optical
Interface

I0#1: 101 module

RS485 1/F 10#2: 102 module

(One RS485 port)

LAN I/F (option)

=® 1163
TB4- A3
B3 )
"""""" r TP-Al Al
r TRIP-A
TP-B1 A2
+5Vdc TRIP-B | BUS CB
TP-C1 B2
ov TRIP-C
TB4-A14 T
For optical interface
Bl4i () P
r Terminal Block Arrangement (Rear view)
TP-A2| Al2
TRIP-A
r/ Model GRL100-1%1
TP-B2| A13
TRIP-B | CENTER CB

Trcz m

TRIP-C

GRL100-111: 3 terminal system
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1081

BUS
BLFL
% ; g
r 3
o1 " éx 4 g
e
6
CB 7
8 2E
(1) 20 %
= *1
CB Q (CASE EARTH)
A
CT% :‘ g
CB
BUS
[Default setting] (+)
524 (A-ph.)

CBIl contacts 528 (B-ph.)
(Closed when bus CB main y 028 P R4 BI2
contact closed. 52C (C-ph.) a5

BI3
524 (A-ph.) lpg
CB2 contacts 595" (B-ph.) BI4
(Closed when center CB main y 02 TP A6 BI5
contact closed. 52C (C-ph.) ipg
BI6
Disconnector N/O contact . AT BI7
Disconnector N/C contact t— BT BI8
Dif. protection block (#43C) S A8
External CB close signal S B8
DC power supply A9
Transfer trip command 1 S B9
Transfer trip command 2 - ALQ

Indication reset — B10

Backup protection block (#43BU) ¢—— [};1111
A-ph © B3,

A
External trip signals B-ph B14
(CBF Initiation) Cph e
(-) LBIS

RELAY FAIL: =P
DD FAIL.

—

TB4 4A16
DC (+) !B16 DC-DC
SUPPLY AT
-) iB17
A18
B18
nnections are connected (+1) Al5
short-bars before shipment.
_—

E (CASE EARTH)

=
I

=

)

er Al

Bl

B2
A3

)

BO4 B3
A4

)

BO5 B4
A5

\

B0O6 B5
A6

)

BO7 B6
AT

)

BO8 B7
A8

)

B09 B8
A9

)

B0 10 B9
Al

=)

)

o

BO11 Bl
All

N

BO12

§

§

L 4

BO5 /J;j:

TB3-A18 ! For TEC103
COM2-A h
RELAY CoM2-B
Mo Al |
FAILURE couz-ov " RS485 1/F (Two ports)
i COMI-A B8 |
(Optical Interface) ] sl N
COMZOV____B16 L~ For RSM or TECI03
CK Electrical
() CH2 & Interface |Telecommunication
?il il or Links
CH1 RX1 Optical
@ an ;i;c Interface
T0#1: 101 module
TB3-A18 10#2: 102 module
COM-A l T0#3: 103 module
RS485 1/F
TB2
COM-B AL7 (One RS485 port) =Y
B17 |/}
Al6 LS
ov
B16 | .-
Ethernet LAN I/F
E] (option)
=® 1ri6-
TB4- A3
B3 ()
r TP-AL
’7 Al TRIP-A
TP-B1
....... A2 TRIP-B BUS CB
TP-C1 B2
TBAALL TRIP-C For optical interface
*hVde B4 (9 Terminal Block Arrangement (Rear view)
o [
teoaol aiplo Model GRL100-1%2
r-[/p,; AL3 . Note GRL100-102: 2 terminal system, not provided with
TRIP-B | CENTER CB terminals marked with (*).
@ B13 GRL100-112: 3 terminal system
TRIP-C
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—
BUS
T
i
3 € BUS VT
B £1 TR3- A2
% i ‘ g € BOIF AL
CT r %
1 =i Eay
6
B 7 = Bos| B2
8 3E
A3
= BO4 /Bg
11 /M
3E 4
VI 12 BO5 B4
12iE A5
13
E g | 14 g BO6 /BB
é A6
- 15 BO7 /;.
BUS VI __116 3iE AT
20
(O BO8 /157
(CASE EARTH)
A8
[Default setting] (+)
524 (oh) lrpaa BO9 /158
CB1 contacts 528 (B-ph.) A9
(Closed when CB main y o= TP B @ /
contact closed.) 52C (Cph.) a5 B0 10 B9
BI3
B5 A10
BI4 T
A6 [B15 BO11 B10
= BI6 All
Disconnector N/O contact — AT @ /‘ TB3-a1s | For TEC103
Disconnector N/C contact - BT BIS 1041 Eg\“{z’; B
Dif. protection block (#43C) —— A BI9 PEED C():\szOV A6 1 1%5'48'5 I/F (’T S 'l )
External CB close signal - — B BL10 RELAY) COMI-A R1g_! wo ports
DC power supply A9 BILL COM1-B BI7 |
i B9 COM1-0V. [
Transfer tr?p command 1 . — " BII2 . FAILURE ‘B.LG_[
Transfer trip command 2 —— BL13 )
Indication reset v — B10 i GPS Signal
Buck ” : K (#4380) Ll | |BI14 (Optical Interface)
ackup protection bloc! +———
() LBL | BI15 ™
A-ph - CHI1
. . K Electrical
External trip signals TX
(Reclose & CBF Initiation) (R Cl2 R Interface o
CK: or Communication
X1 Links
Interlink signals, Model 201 ™ ru gptical
nterlink signals, Mode
(Parallel line interlink (%) o2 TX2 <l Interface
signal for Terml) Rx2 10#1: 101 module
10#2: 102 module
CBL ARC ready (Bus CB) A TTBB Al8 10#3: 106 module
B18 i | RS485 I/F TB2 CN1
ARC Block CONB M7/ (One RS485 port)
BIT F
AL6 LS
oV /
B16 | ..
E] Etheljnet LAN I/F
(optlon)
\ =@® 1ri16-
TB4- A3
B3 (+)
r TP-ALl Al
r —— TRIP-A
TP-B1 A2
. RELAY FAIL: TRIP-B BUS CB
DD FAIL. @ -
TRIP-C For optical interface
TB4 -A16 —— +5Vde TR4=A14 . .
DC (+) IB16 DC-DC Bld (D Terminal Block Arrangement (Rear view)
SUPPLY
ov
r TP-A2| A12 Model GRL100-2%1
TRIP-A
FT/IL; AL3 Note GRL100-201: 2 terminal system, not provided with
connections are connected (1) TRIP-B term[nals marked with (*).
y short-bars before shipment. @ " GRL100-211: 3 terminal system
. TRIP-C
p— E (CASE EARTH)
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BUS
T2E ps
TBII -1
I T
o E Ei ' 13iE
5.
6 3:E
cB L 7 :
83E
T
"
v 12l
| S
ER3 \ NERS
2g ]
-~ _ 15
BUS vrfﬁig
(x1)
W (CASE EARTH)
[Default setting] (

CBI contacts
52B (B

TB4-A4

(Closed when CB main

contact closed.) 52C (¢

Disconnector N/O contact

Disconnector N/C contact

Dif. protection block (#43C)

External CB close signal

DC power supply

Transfer trip command 1

Transfer trip command 2

Indication reset

o) L]
—ph.) A5 B12
85 { | BI3
6 BI14
56 | | BI5
o]
BT Bl T0#1
8 | BI8
B8 | BI9
19 | 1BI10
| [BI11
A0 BI12
| [BI13
l |BI14

Backup protection block (#43BU)

External trip signals
(Reclose & CBF Initiation)

Interlink signals
(Parallel lineinterlink signal

for terminal 1)

CBL ARC ready (Bus CB)

ARC block

Interlink signals
(Parallel lineinterlink signal
for terminal 2, used

for Model 212.)

RELAY FAIL: ., ........
DD FAIL.

& (184 1016 =
DC (+) 1B16 DC-DC
SUPPLY = A ov
(*1) These conne@ions nnected (*1)
by short efore shipment.
[ —

E (CASE EARTH)

+5Vde

- A2 TR3- A2

Al BOIF Al
BOZT/_‘

Bl Bl

=2) =2)
(=} (=]
P} o
© o oo =~ -~ (=] (=2} (528

=<
(=1
@

@
j=
©

B0 10 B9
ALO
BO11 /131‘0
AlLL
5012 G (HIGH PEED
AL3
BO13 Q(HI
FALL

™2
(OCH2 pyo @?@: 3

ﬁ

=
o
=
5

=}
@
=
(=]
S

oW

i
w
)
(52

Ab

MMNME

>~
(=}
3

=
(=l
o
=
0o

|
B0 10 |

Optical Interface)

4 Electrical
oK Interface .
1 or Communication
TX1 .
| Links
A Ry O——<— Optical
> Interface

TB2-A18
B18 RS485 1/F for RSM
A17 (One RS485 port)
B17
Al6

1 Ethernet LAN I/F
(option)

For RSM or TEC103

Fibre optic I/F (option)
For IEC103

) IRIG-B

*)

B

TP-B1

TRIP-A

—

TP—C1

TB4-A14

TRIP-B BUS CB

TRIP-C

Bl4! (+)

r TP-A2

Al2

B

TP-B2

TRIP-A
A13

o

TP—C2

TRIP-B

B13
TRIP-C

4
....... =
TB2-A18 ! For IEC103
COM2-A
CoM2-B a7 |
' Alg 1| T
COMZ’“‘{"" RS485 1/F (Two ports)
COML-A
COM1-B BI7 |

COM-OV___BI6 " For RSM or TEC103

10#1: 101 module
10#2: 102 module
10#3: 105 module
10#4: 104 module

10#1

For optical interface

Terminal Block Arrangement (Rear view)

Model GRL100-2%2

Note GRL100-202: 2 terminal system, not provided with

terminals marked with (*).

GRL100-212: 3 terminal system
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BUS
TR3—- A2 —mem A
i TB2-Al:
SE mis v er AL w1l
TBL L1 /—~ Bl
% { \ 2 3|E Bozr Bl i
3 A2
cT r %
i g g BO3 / BO2 /;:
B2i
6 3iE i
cB 7 - /&A A3
8
BO4 B3. 03 /;:
- //\4 M
1 BO5 Q_ BO4 /;E @
e .
VT 12 //\5, 15!
133 £ BO6 B5, BOS G
g g ‘ 14, g A6} :
EX T 26!
i
jp— Bo7 86, B0 q
- 5 AT .
BUS VI __116 3iE e
20 BOS BT}
(x1) \‘
(CASE EARTH) /AB,
B09 BS!
29,
BO10 /Bgr
Al
A4 BI1
BO11
BA
Programmable BI B6
A6 | BI3
i [B11 BO12
B 1081
B9
A9 [ 16 ] BO13 SPEED
B10 RELAY)
ALQ | BI7
B11 TB3-AL8 | For TEC103
211 | BI8 RELAY COM2-A B 2
Al [ BI9 | FAILURE COM2-B
Bl 9 NG
AL [B110] . GPS Signal CON-0V——— I RSIS5 I/F (Two ports)
AB‘lé @l (Optical Interface) COML=A
5 — COMI-B BI7 |
(y4—AIS |BL12 SN NN
i COM-OV__BI6 1" For RSM or TEC103
Electrical
X 77% ectrica
(%) CH2 RX2 Interface
Ck 7] or Communication
TX1 Links
a RX1 Optical
X2 @——>——| Interface
(#)CH2
RX2 10#1: 108 module
10#2: 102 module
COM-A % 1043 106 module
BI8 .| Rs4ss 1/F
OB AL7 (One R$485 port)
B17
Al6 i/
ov "
B16 i..-
Ethernet LAN I/F
E] (option)
For electrical interface
TB3 TB2 CN1
=® 168
TB4- A3
n
e
RELAY FAIL ......... ;L L —
DD FAIL. r Toon o
TB4 1AL6 > +5Vd o B g
For optical interface
DC (+) {B16] | DC-DC TP-C B2
SUPPLY g}; ov TRIP-C Terminal Block Arrangement (Rear view)
AL8
* e connections are connected (*1)5 B18 |M0de]' GRL100-2%4
by short-bars before shipment. B (CASE EARTID Note GRL100-204: 2 terminal system, not provided with

terminals marked with (*).

GRL100-214: 3 terminal system
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BUS
{ T~ A2
3 E BUS VT er Al
TB1 -1
i s o 1,
o 3
agg % 1 3ig Bos[
5 B2!
6
CB 7 3 //%3,
8 SiE BO4 B3}
B /M,
BOS B4,
11
3ig /A5,
AAAAAAAAAEgT m‘§ =3 B06 B5,
3§ gz 13 A6
t ] INEHS ]
ERS BO7 ///;;
p— /A77
115
BUS VT __16 3iE Bos BT,
120 A8!
(1) : /
(CASE EARTH) BO9 BS!
29!
BO 10 ///;;
/Al,
o BO11 B0,
7%@ All
BS r
an L B2 BO12 ’///;I;
A6 | BI3 Al
BT 9
AT | BI4
B :l 1081 B0 13 Q
A | BI5
B9
A9 | BI6
B10
A10 | BI7
BIL
AlL | BI8
B1
Al | BI9
B :l
Q:Z BI10 GPS Signal
AB‘lé [BILL (Optical Interface)
5
o AlS | BI12 —
b h X
CHIL RX
K
Tow TX! Electrical
() CH2 RX Interface . X
TB5-A12 / Roall or Communication
- - ™Y Links
BL2 e RX1 Optical
AL BI20 @ ae T2 Interface
RX2
BI3
TB2-A18
Al4 COM-A .
Bl4 B18 i RS485 I/F for RSM
A7l F (One RS485 port)
COM-B ;
B17
N
EE— ov I
Ethernet LAN I/F
Ej (option)
op1 E | For RSW or IEC103
Fibre optic I/F (option)
o2 1101
R iy For 16103
=® s
TB4- A3
B3 (+)
P r TPALL AL
RELAY FATL: {Agli;i;;;4 "
DD FAIL. TRIP-B
TB4 LAI6 = +5Vde 1PCl B% oo
DC (+) L B16 DC-DC
SUPPLY ALT
) 1B17 ov
A18
(1) Thes ections are connected (*1)E£ B18
ort—-bars before shipment
__ ——*E (CASE EARTH)

o TB2-A18 | For 1EC103
COM2-A

I
COM2-B

A6 T - T

COM2-0V.

™" RS485 I/F (Two ports)
COM1-A Bl
COM1-B BI7 |

COML-OV____BI6 " For RSM or IECI03

1081:
10%2:
10#3:
1084:

108
102
105
104

module
module
module
module

CN1
st (IRIG-B)

L

For optical interface

Terminal Block Arrangement (Rear view)

Model GRL100-2%6

Note GRL100-206: 2 terminal system, not provided with

terminals marked with (*).

GRL100-216: 3 terminal system
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—
BUS
/ﬂ e T e
3E Bus vr : er M
2 SIE
4 ‘ 3 BO2 r/
CT i = Bl
5 Bos|
6 38 B2
CB 7
8 SIE A3
L BO4 /33
CB
e A4
CT r E 11 /
BO5 B4
L CZiE
L 4
VT 122 = A5
E gJ 13 B0 6 /35
\ ul3IE
o8 gl ] //\6
— BO7 B6
—i AT
BUS BUS VI 16 SiE T
PARALLEL LINE VT 17 Bos B
ETES A8
g e
L\' (CASE EARTH) B09 B8
[Default Setting] ) A9
524 (A-ph.)  i7p4-p4 5010 /BQ
CB1 contacts (Bph.)  Ipa
(Closed when bus CB main : A10
contact closed.) (Cph) s @ /
BI3
S =T sou |~ w0
CB2 contacts BI4
(Closed when center CB main (Aph.) ipg o All
contact closed.) (oph) pe 5012 /Bl Sp
BI6
Disconnector N/O contact AT @ v
Disconnector N/C contact BT @ 10#1 BO13 1GH ED
. . 3
Dif. protection block (#43C) el ELAY) TB3AIS | For IECI03
External CB close signal B8 @ FAIL ! RELAY COM2-A \
................. A CoM2-B
DC power supply A9 2l MG | e -
BI11 FAILURE COM2-0V ——— 222 .
Transfer trip command 1 B9 :l | RS485 1/F (Two ports)
i Al0 BiL2 < — GPS Signal COM1-A B18
Transfer trip command 2 @ (Optical Interface) COM1-B M@O@(
icati . B10 T N LN
fndication resct | N2y COM-OV____B16 1" For RSM or IECI03
Backup protection block (#43BU) 5 :l CH1 RX
B K Electrical
ip si - () CH2 & Interface
External trip signals oK ¢ . .
(Reclose & CBF Initiation) or omnunication
o I 4 optical |
= RX1 ptica
Interlink signals (%) CH2 X2 Interface
(Para_llell 1fineTinLelr)1ink 2 101 module
shanat for femm B — copn —TESALE 102 module
CB1 ARC ready (Bus CB) - — é]g RS485 1/F 106 module
CB2 ARC ready (Center CB) - COM-B Al7 (One RS485 port)
ARC block - ——8 B17
o Al6
©) ov

@
|
RELAY FAIL: g .........
DD FAIL.

+5Vdc

TB4 1A16
DC (+) |B16 DC-DC
&  supPLY ALT
(*1) These con e connected (1)
by s —barg, before shipment.
I —

E (CASE EARTH)

>G> IRIG-B

TB4- A3

P B3
TP-A1l

=S

P

TP-C1
T

r TP-A2
[ Ao

P

TP-C2

(+)

Al

TRIP-A
A2

TRIP-B
B2

4-A14
B14

TRIP-C
)

A12

TRIP-A
Al3

TRIP-B

B13
TRIP-C

] Ethernet LAN I/F
(option)

BUS CB

For optical interface
Terminal Block Arrangement (Rear view)
Model GRL100-3%1
Note GRL100-301: 2 terminal system, not provided with

terminals marked with (*).
GRL100-311: 3 terminal system
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BUS
3E pus vr
Bl -1
g k | 2 SIE
C 3
aE4E e
5
6 3iE
CB 7 s
cB -
M
CT r 11 g
VT 12§ g
} gJ 13
u3ie
B =g
- 15
BUS BUS VT __116 SiE
PARALLEL LINE VT 17
IRITE S
e
*
(CASE EARTH)
[Default setting] +)
524 (A-ph.) | TB4-Ad
CBI contacts
. (B-ph.) | B4
(Closed when CB main BI2
contact closed.) 52C (C-ph.) A5
(A-ph.) | B5 b3 |
CB2 contacts Goh) |6 Bl4
(Closed when CB main £ BI5
contact closed.) (C=ph.) 1B6 D
BI6
Disconnector N/O contact AT BI7
Disconnector N/C contact = BIS 1081
|
Dif. protection block (#43C) A )
L
External CB close signal B8 BI10
DC power supply A9 BILL
Transfer trip command 1 B9 BI12
Transfer trip command 2 ALO BI13
Indication reset B10 [ 18114
Backup protection block (8#43BU) 5 %llll BI15
h TB2-Al4 ~
1 bne)
External trip signals Bt BI17
(Reclose & CBF Initiation)
Interlink signals
(Parallel lineinterlink signal
for terminal 1)
CB1 ARC ready (Bus CB)
CB2 ARC ready (Center CB)
ARC block
Interlink signals
(Parallel lineinterlink signal

for terminal 2, used
for Model 312.)

L 4

DC

SUPPLY

s are connected
efore shipment.

(1) These
b rt<bars

(x1)

RELAY FAIL: =P
DD FAIL.

TB4 {A16
(+) |B16

DC-DC

E (CASE EARTH)

B03

ptical Interface)

Electrical
Interface

B16...-~

i Ethernet LAN I/F

(option)

T O oy RSt or TECI03
®

Fibre optic I/F (option)

TRIP-A

TRIP-B BUS CB

TRIP-C

*)

TRIP-A

TRIP-B

TRIP-C

RS485 1/F for RSM
(One RS485 port)

TB2-AIS !
|

For TEC103

COM2-A
COM2-B
COM2-0V.

AL |
RS485 1/F (Two ports)

COM1-A BIR |

any w1 DOOOOC
OMI=0V JT e
COMIZOV____BI6 1. For RSW or IECI03

Communication
or Links 10815 101 module
Optical 10#2: 102 module
2 Interface 10#3: 105 module
108#4: 104 module

10#1

10#4

For optical interface

Terminal Block Arrangement (Rear view)

Model GRL100-3%2

Note GRL100-302: 2 terminal system, not provided with
terminals marked with (*).
GRL100-312: 3 terminal system
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BUS
2 E pus vt
TBL -1,
% ‘ 2 Ig
L 3
cr L él ' 138
5
6 3E
B 7
83E
g
£
=
- 15
BUS VT 1 163E
20
(1)
(CASE EARTH)
[Default setting] +)
524 (A-ph.) | TB4-A4
CB1 contacts ) 525 (Bph) | B4 BI1
(Closed when CB main L | BI2
contact closed.) 52C (Coph.) 4 A5

Disconnector N/O contact

Disconnector N/C contact

Dif. protection block (#43C)

External CB close signal

DC power supply

Transfer trip command 1

Transfer trip command 2

Indication reset

Backup protection block (#43BU)

External trip signals
(Reclose & CBF Initiation)

Interlink signals
(Parallel lineinterlink signal

for terminal 1)

CB1 ARC ready (Bus CB)

ARC block

Interlink signals
(Parallel lineinterlink signal

w ||o
==
w~ ||eo

B5
A6
M BI5
o
| | BI7
BT 1081
A8 | BI8
gy $BIO
0 BI10
BI11
g =EnTl
l |BI13
| 1B114
|BI15
1042

TB2- A2i ey ——————— -
BO1 r TB3-Al TB5-AL'
Bozr/ Bl |
A2
A2
BO3 .
/AS A3 A3
B04 B3 BO3 /BB 503 /;E
//\4 A4!
A4 P
805 B4 soa| | BO4 B @
A5 B4 |
P A5.
BO6 B5 ALO 1
//\6
BO7 B6
AT
BOS /57,
A8
B09 /¥,
A9
B0 10 /;
TB2-A18 ! For TEC103
COMZ-A
ptical Interface) COM2-B

. Ale |
0M2-
couz-ov I Rs485 1/F (Two ports)
. ceal COML-A
; ecilca COM1-B BI7 |
nterface
L M1 J
Communication COMI-OV_____B16 ! =" For RSM or IEC103
> or . !
Links
< Optical
> Interface

—e
[

10#1: 101 module
10#2: 102 module
RS485 I/F for RSM 10#3: 105 module
(One RS485 port) 10#4: FD module

Ethernet LAN I/F

for terminal 2, used h B16 ¢=_ j (option)
for Model 411.) 7o NEER o
op1 © i For RSM or 1EC103
R
Fibre optic I/F (option)
i HoH
|
i (#*)Caution:
TB4- A3 Connect FD output contact with
B3 (+) A- to C-phase tripping output
r contacts in series.
_________ TeoALl AL
RELAY FAIL: =10 r/—‘
DD FAIL. TP-B1 A2
. TRIP-B BUS CB
TB4 {Al6 —
DC () [B16 7| DC-DC ¥o¥de| TTPC1 B2, ... ¢
SUPPLY ov TBA-A14
- Bl14! (+) —
i r For optical interface
> TP-A2 | Al2 . .
(#1) These con¥&tion connected (+1) TRIP-A Terminal Block Arrangement (Rear view)
by shi before shipment. ~ ’7 _ AL3
;Bi TRIP-B Model GRL100-4%1
I —
—— | & (CASE EARTID Tp-C2 BI3| oo Note GRL100-401: 2 terminal system, not provided with

terminals marked with (*).
GRL100-411: 3 terminal system
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BUS TR~ A2
BO1 r JL ——
3E BUs vr =
81 -1 Bozr ] gor |
% d ‘ 2 3iE BI Bl
r 3
‘e é; 1 3iE Bos[ w A2
5 T BO2 /
@ 6 38 A3 B2
: L
g 3iE BO4 /;, /AS
BO3
L AL B3
CB /—
[ é; BO5 B4, /A‘l
e 11 BO4
% | 3iE /1457 B4
VT 12 £ B0O6 B5; Lo
= gJ 13 AGL BOS /
[ 14[3E 7 B10
B gl BO7 B6.
- /ﬁA
B _us i
BUS BUS VT __116 3iE Bos BT, AT,
A8 BO7 /;
PARALLEL LINE VT 17 - i
—s3iE BOY /Bs, as!
(*1) QJD' A9 BOS8 Q
(CASE EARTH) ] |
BO 10 B9 ol
[Default setting] +) Alg b0 /‘I
527 (A-ph.) |TB4-A4 B9,
CB1 contacts E Boh) ;
(Closed when CB main ot D BI2 A10
contact closed.) y 52C (C-ph.) 145 s BO 10 /;i

524 (A-ph.)

=
5

CB2 contacts 525 (Bph.) Bl4
(Closed when CB main post DL BI5

=
&

=
33

contact closed.) y-52C (C=ph.)

BI6

b1z

b 13 |

[ b4 |

1 b15 |

_ ({16 |
Disconnector N/O contact — @
{1 |

- B19 |

|[s110]

[ {p111]

{s1z]

- {p113]

b=
=

oz
=

Disconnector N/C contact —— 1071

b=
Po

Dif. protection block (#43C) ¢—

External CB close signal ¢——

=
53

b=
o

TB2-A18 ! For TEC103
|

DC power supply COM2-A

COM2-B 1

Transfer trip command 1 ¢——

BI12 (Optical Interface) A6 | T Ee
Transfer trip command 2 $—— ALD BI13 Tx{_ co-ov I"" RS485 I/F (Two ports)
Indication reset a— B1O CH1 RX] COM1-A B18
s | |BI14 CK} ) coM1-B BI7 |
Backup protection block (#43BU) TXE Electrical R L N NN
[b11s] ) Cii2 RX Interface COMI-OV___B16 1. For RSM or 1EC103
- CKEE] or Communication
External trip s‘ig‘nalAs cHt ;ﬁ Ootical Links
(Reclose & CBF Initiation) o btica 10#1: 101 modul
L RO Interface : module
Interlink signals oo i 10#2: 102 module
(Parallel nneimernn)k signal coa —TB3AIS 10#3: 105 module
for terminal 1 [~ = ~ 10#4: FD modul
BIS! RS485 1/F for RSM # rodu-e
CB1 ARC ready (Bus CB) COM=B ALT7i (One RS485 port)
CB2 ARC ready (Center CB) B17i
ARC block o Al6LS
é 6
Interlink signals [j Ethernet LAN I/F
(Parallel lineinterlink signal (option)
for terminal 2, used
for Model 511.) OPL i For RS or TECI03
Fibre optic I/F (option)
0P2 E For TEC103
= (**)Caution:
TB4- A3 Connect FD output contact with
B A- to C-phase tripping output
r contacts in series.
. TP-A1 Al
RELAY PATL—] _ 5. r/—<
= TP-B1
DD FAIL.
TB4 -A16 — TP-C1
k +5Vde
DC (+) 1B16 DC-DC TBA-AL —
SUPPLY ov For optical interface
r/—' ] Terminal Block Arrangement (Rear view)
TP-A2 | Al2 TRIP-A
hese, connections are connected (*1) r/_‘ Model GRL100-5%1
t—bars before shipment. TP-B2 Al3
/‘ TRIP-B CENTER CB Note GRL100-501: 2 terminal system, not provided with
—L—"F (CASE EARTH) TP-C2  BI13! term{nals marked with (*).
— TRIP— GRL100-511: 3 terminal system
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BUS

?5 BUS VT

TB1

Po (1 [0 o | s |eo oo =

11

12

13

14

15

MMy

21

22

23E

M m M

24

BUS
PARALLEL LINE VT

BUS VT —

126 3

25

m

27

[Default setting] (

527 (A=
52B (B-ph.)

CBI contacts

m

28
30

(D

h. )

:

(CASE EARTH)

TB4-A4
1

(Closed
contact

when CB main
closed.)

52C (C-ph.)

w
=
)

527 (A-ph.)

w
=
w

CB2 contacts

52B (B-ph.)

(Closed
contact

when CB main
closed.)

52C (C

ph. )

w
=
o

el

w
=
=N

Disconnector N/O contact

w
—
3

T0#1

Disconnector N/C contact

Dif. protection block (#43C)

External CB close signal

DC power supply

Transfer trip command 1

Transfer trip command 2

Indication reset

Backup protection block (#43BU)

External trip signals
(Reclose & CBF Initiation)

Interlink signals
(Parallel lineinterlink signal
for terminal 1)

CB1 ARC ready (Bus CB)
CB2 ARC ready (Center CB)
ARC block

Interlink signals
(Parallel lineinterlink sigita
for terminal 2, used

for Model 513.)

1043

s RELAY FAIL: .

DD FAIL.
TB4 1A16 —

DC (+) |B16 DC-DC

SUPPLY A1T7
(+1) Th ions are connected (*1)
t-bars before shipment.
N —

E (CASE EARTH)

=

w = = = o
o o o o o
© - 1= = '

)

@
o
©

B0 10

BO11

B0O12

B0O13

FAIL

+5Vde

ov

ANANS

NS

A

—

N

)

=
=

)

=
&>

=

>
e
=
=

\

==l
=)

=
=

=
3

=
©

Al

[S)

B
Al

=

B1
Al13]
i

(Optical Interface)

Electrical
Interface . X
Communication
or .
Links
Optical
Interface

RS485 I/F for RSM
(One RS485 port)

Ethernet LAN I/F
Eﬂ (option)
OPL g { For RSV or 1ECI03
Fibre optic I/F (option)
T
oP2 R
® RI6-B .
IC (*=)Caution:
TB4= A3 Connect FD output contact with
B3 ) A- to C-phase tripping output
r contacts in series.
TP-A1 Al
E
@ B2
TB4-A14
B14
r TP-A2 Al2
r P TRIP-A
;‘z AL | eIp-p | CENTER B
TP-C2 B13
TRIP-

TB2-A18 ! For IEC103
COM2-A |
COM2-B
con-ov—A8 1. RS485 1/F (Two ports)
COMI-A Bl
COM1-B BI7 |

COM-0V____ k16 1" o RSW or 15C103
T0#1:
1082

10#3:
10#4:

101 module
102 module
105 module
FD module

For optical interface

Terminal Block Arrangement (Rear view)

Model GRL100-5%3

Note GRL100-503: 2 terminal system, not provided with

terminals marked with (*).

GRL100-513: 3 terminal system
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e Protection (D
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e Contacts setting

¢ Contacts setting ( d)
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Relay Setting Sheets

1. Relay Identification

Relay type

Frequency

VT rating

Password

Active setting group

2. Transmission line parameters

Line type
Line impedance 1=
Z0=
Zm=
VT ratio
Tripping mode 1+ 3 phase/3 phase

3. Protection

Master
Slave

2 Term
3 Term

4. Autoreclose scheme

Not used
SPAR

SPAR + TPAR . O
TPAR
MPAR 2 (for two-ph w

MPAR 3 (for three- i
EX1P (external autoreclose SPAR + TPAR scheme)
EX3P (exter reclose TPAR scheme)

1CB o B@g
-shot a close

shotg? shots, 3 shots or 4 shots

Date: O

Serial Number
CT rating

dc supply voltage

Line length

Z0 (mutual) :Q
CT ratio
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5. Contacts setting
(1) 10#2 BO1
BO2 O
BO3
BO4 O
BO5
BO6 .
BO7
BO8 %7
BO9
BO10

BO11
BO12
BO13

(2) 10#3 BO1
BO2
BO3
BO4
BO5
BO6
BO7
BOS
BO9
BO10
BO11

BO12
BO13 @
BO14

(3) 10#4 BO1

9
BO10
BO11
BO12
BO13
BO14
(Memo: For relay elements and scheme logic settings, the setting list as shown on the next page is made.)
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Relay and Protection Scheme Setting Sheet
Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents NO-ARC,NO-FD) 1CB-ARCNO-FD 2CB-ARC\NO-FD 1CB-ARC,FD 2CB-ARC,FD 1CB-ARC,NO-FD User
2TERM 3TERM| 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM |¢#Sefiing
5Arating | 1Arating 101, 10111, 119 201 T 202 ] 211 212 301 T 302|312 401 | a1t [ s01]503] 5117 513 204 206 [ 214 ] 216
1| Active group 1-8 — JActive setting group 1 1
2 Line name Specified by user — JLine name Specified by user Specified bydser
3 VT 1- 20000 — VT ratio - | 2000 2000
4 VTs1 1- 20000 — VT ratio - | 2000 2000
E VTs2 1- 20000 — VT ratio - | 2000 | - 2000 -
9 CT 1- 20000 — JCT ratio 400 400
1 Setting impedance| Positive sequgcce impedance| Fault location N Positive sequecce impedance Positive sequecce
mode - Phase impedance impedafee
9 1X1 0.00-199.99| 0.0-999.9 | Q Jdito - 2.00/10.0 2.00/10.0
9 1R1 0.00-199.99| 0.0-999.9 | Q Jdito - 0.20/1.0 0.20/1.0
1 1Line 0.0-399.9 km_|ditto - 50.0 50.0
11 2X1 0.00 - 199.99 | 0.0-999.9 Q |ditto - - 2.00/10.0 - 2.00/10.0 - 2.00/10.0 - 2.00710.0 - 2.00/10.0
1 2R1 0.00 - 199.99 | 0.0-999.9 | Q ]ditto - - 0.20/1.0 - 0.20/1.0 - 0.20/1.0 - 020/ 1.0 - 0.20/1.0
13 2Line 0.0-39.9 km_|ditto - - 50.0 -~ 50.0 — 50.0 — 500, - 50.0
14 3X1 0.00 - 199.99 | 0.0-999.9 Q |ditto - - 2.00/10.0 - 2.00/10.0 - 2.00/10.0 - 2.00.10.0 - 2.00/10.0
19 3R1 0.00 - 199.99 | 0.0-999.9 | Q ]ditto - - 0.20/1.0 - 0.20/1.0 - 0.20/1.0 - 0.20/1.0 - 0.20/1.0
19 3Line 0.0-39.9 km_lditto - - 50.0 - 50.0 - 50.0 - 50.0 - 50.0
17 1Xaa 0.00-199.99] 0.0-999.9 Q |ditto - 2.10/105 2.10/105
19 1Xbb 0.00-199.99| 0.0-999.9 | Q Jdito - 2.10/10.5 2.10/105
19 1Xcc 0.00-199.99| 0.0-999.9 | Q Jdito - 2.10/105 2.10/105
20 1Xab 0.00-199.99] 0.0-999.9 Q [dito - 0.10/0.5 0.10/0.5
21 1Xbe 0.00-199.99| 0.0-999.9 | Q [dito - 0.10/05 0.10/05
2 1Xca 0.00-199.99| 0.0-9999 | Q Jdito - 0.10/05 0.10/05
23 1Raa 0.00-199.99] 0.0-999.9 Q [dito - 0.21/41 021/1.1
24 1Rbb 0.00-199.99] 0.0-99.9 Q |ditto - 0.24/1.1 021/1.1
29 1Rcc 0.00-199.99| 0.0-999.9 | Q Jdito - 0.2171.1 0.21/1.1
29 1Rab 0.00-199.99] 0.0-999.9 Q [dito - 0.01,/0.1 0.01/0.1
27] 1Rbc 0.00-199.99| 0.0-999.9 Q |ditto - 0.0170:4 0.01/0.1
i | 1Rca 0.00-199.99| 0.0-999.9 | Q Jdito - 0.01/0.1 0.01/0.1
29 1Line 0.0-399.9 km_|ditto - 50,0 50.0
30 2Xaa 0.00-199.99| 0.0-999.9 Q [dito - - 2.10/10.5 = 2110/ 10.5 - 2.10/10.5 - 210/105 - 2.10/10.5
31 2Xbb 0.00-199.99| 0.0-999.9 | Q Jdito - - 2.10/105 - 2.10740.5 - 2.10/10.5 - 210/105 -- 2.10/10.5
3 2Xce 0.00-199.99| 0.0-999.9 | Q Jdito - - 2.10/10.5 - 240/10.5 - 2.10/10.5 - 210/105 - 2.10/10.5
33 2Xab 0.00-199.99| 0.0-999.9 | Q [dito - - 0.10/05 - 0.10/0.5 - 0.10/05 - 0.10/0.5 - 0.10/05
34 2Xbe 0.00-199.99| 0.0-999.9 | Q Jdito -- - 0.10410:5, - 0.10/0.5 - 0.10/05 - 0.10/0.5 - 0.10/05
39 2Xca 0.00-199.99| 0.0-999.9 | Q Jdito - - 040/05 - 0.10/0.5 - 0.10/0.5 - 0.10/0.5 - 0.10/05
3 2Raa 0.00-199.99] 0.0-999.9 Q [dito - -~ 021/ i 0.21/1.1 - 021/1.1 - 0.21/1.1 - 021/1.1
37] 2Rbb 0.00-199.99| 0.0-999.9 | Q Jdito -- - 0.21 /4.1 - 0.21/1.1 - 021/1.1 -- 0.21/1.1 - 0.21/1.1
39 2Rcc 0.00-199.99| 0.0-999.9 | Q Jdito - - 0.21/14 - 0.21/1.1 - 021/1.1 - 0.21/1.1 - 0.21/1.1
3 2Rab 0.00-199.99] 0.0-999.9 Q |ditto - - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1
4 2Rbe 0.00-199.99| 0.0-999.9 | Q [dito -- -- 0.01/0.1 -- 0.01/0.1 - 0.01/0.1 -- 0.01/0.1 - 0.01/0.1
41 2Rca 0.00-199.99| 0.0-999.9 | Q Jdito - - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 -- 0.01/0.1 - 0.01/0.1
42 2Line 0.0-399.9 km_Jditto - - 50.0 - 50.0 - 50.0 - 50.0 - 50.0
43 3Xaa 0.00-199.99| 0.0-999.9 | Q Jdito - - 2.10/10.5 - 2.10/105 - 2107105 - 2.10/105 - 2.10/10.5
44 3Xbb 0.00-199.99| 0.0-999.9 Q |ditto - - 2.10/10.5 - 2.10/10.5 - 2.10/105 - 210/10.5 - 2.10/10.5
45 3Xcc 0.00-199.99] 0.0-999.9 Q |ditto - - 2.10/10.5 - 2.10/105 - 210/105 - 2.10/10.5 - 2.10/10.5
49 3Xab 0.00-199.99| 0.0-999.9 | Q [dito - - 0.10/05 - 0.10/0.5 - 0.10/05 - 0.10/0.5 - 0.10/0.5
47] 3Xbe 0.00-199.99| 0.0-999.9 | Q Jdito - - 0.10/05 - 0.10/05 - 0.10/05 - 0.10/05 - 0.10/05
49 3Xca 0.00-199.99] 0.0-99.9 Q |ditto - - 0.10/0.5 - 0.10/05 - 0.10/0.5 - 0.10/0.5 - 0.10/0.5
49 3Raa 0.00-199.99| 0.0-999.9 Q [ditto - - 0.21/11 - 0.21/11 - 021/1.1 - 0.21/1.1 - 0.21/1.1
50) 3Rbb 0.00-199.99| 0.0-999.9 | Q Jdito - - 021/11 - 021/1.1 - 0.21/1.1 - 0.21/1.1 - 0.21/1.1
51 3Rcc 0.00-199.99| 0.0-999.9 Q [ditto - -~ 021/1.1 — 021/1.1 - 021/1.1 -~ 0.21/1.1 - 0.21/1.1
52 3Rab 0.00-199.99| 0.0-999.9 | Q [dito - - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1
59 3Rbe 0.00-199.99| 0.0-999.9 | Q Jdito - - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1
54| 3Rca 0.00-199.99] 0.0-999.9 Q |ditio - - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1 - 0.01/0.1
5d 3Line 0.0-39.9 km |ditio - - 50.0 - 50.0 - 50.0 - 50.0 - 50.0
56| COMMODE A-B-GPS — Jcommunication'mode B B
57| SP.SYN. Master - Slave = JSPssynchronization setting Master Master
58 TERM 2TERM - 3TERM - Dual || — JJTernfinal selection - |aeRM] - [ stERm | - [ 3tERM [ - | 3TERM [ - | 3TERM - | 3TERM
50  CHCON Normal - Exchange, = JCH gonnection -- | Normall -- | Normal | - | Normal | - | Normal | -- | Normal - | Normal
60) RYIDSV Offé0n —JRelay address supervision On On
61 T.SFT1 Off - On & JoH1 bit shifter for multiplexer link] Off Off
62] T.SFT2 Off - On. — JCH2 bit shifter for multiplexer link] - I Off I - | Off I - | Off | - | Off | - I Off - | Off
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Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents NO-ARC.NO-FD| _ 1CB-ARC,NO-FD 2CB-ARC.NO-FD 1CB-ARC,FD 2CB-ARC,FD 1CB-ARC,NO-FD User
2TERM 3TERM| 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM | 2TERM | 3TERM ]e#Safiing
SArating | _1Arating 10110111, 114 201 ] 200 ] 211 ] 212f 301] 302] 312 a1 | a1t [s01]s503] 511]513] 204 208] 214 ] 216
63 B.SYN1 Off - On — JCH#1 bit sync. for multiplexer On On
64 B.SYN2 Off-On — JCH#2 bit sync. for multiplexer] - | On | - | On | - | On | - | On | . | On = | On
69 GPSBAK Off - On — JGPS backup mode On On
69 AUTO2B Off - On — JAutomatic transfer to MODE2B Off Off
67} SRCH Disable - | — |Phase detector selection | |
Permissible telecom. dela
64 PDTD 200 - 2000 U8 Line difieronce Y 1000 1000
69 RYID 0-63 — [Relay address (local) 0 0
7 RYID1 0-63 Relay address (remote1) 0 0
71 RYID2 0-63 — JRelay address (remote2) 0 0
7 TDSV 100 - 16000 us JSV for telecom. delay time 6000 6000
7 TCDT1 -10000 - +10000 us JCH1 delay time difference 0 0
74 TCDT2 10000 - +10000 us JcH1 delay time difference | - | 0 - o | - ] o | - ] o | -0 - | 0
794  TPMODE 3PH - 1PH - MPH — |Trip mode 3PH - -
79 STUB Off - On Jstub protection off off | On | off | On Off
77 DIFG Off- On — _|DIFG trip - On On
79 OST Off - Trip - BO — JOut of step trip - Off Off
7 OCBT Off - On OC back-up trip On On
80) OCIBT Off - On — JOCI back-up trip On On
81 MOCI Long - Std - Very - Ext — Std Std
82 EFBT Off - On — JEF back-up trip On On
83 EFBTAL Off- On — JEF back-up trip alarm On On
84 EFIBT Off - On EFI back-up trip On On
8y MEFI Long - Std - Very - Ext — Std Std
89 BF1 Off-T-TOC — _|CBF re-trip - Off Off
87] BF2 Off - On CBF related trip - Off Off
84 BFEXT Off - On — JCBEF initiation by ext. trip - Off Off
89 THMT Off - On — JThermal trip enable Off l - Off
9 THMAL Off-On Thermal alarm enable Off I - Off
91 TTSW1 Off - Trip - BO — [Transfer trip selection (CH1) Off Off
9 TTSW2 Off - Trip - BO — [Transfer trip selection (CH2) Off Off
9! RDIF Off- On — JRemote differential protection On On
94 TFC Off- On — JThrough fault current protection| = | ~Jon] -] on ~
99 OTD Off - On — JOepn terminal detection function off Off
9 DIF-FS Off- OC- OCD - Both Fail-safe OC use or not Off Off
97] DIFG-FS Off - On — JFail-safe OC use or not - | Off Off
99 LSSV Off - On — JLS monitoring Off Off
9 SVCNT ALM&BLK - ALM — JSupervisor control ALM&BLK ALM&BLK
100 CTSV Off - ALM&BLK - ALM — JCT supervision control Off Off
101 IDSV Off - ALM&BLK - ALM Id monitoring control Off Off
102 CTFEN Off - On - OPT-On — JCTF detect function use or not - | Off Off
10 CTFCNT NA-BLK — | Control by CTF detectinon - | NA NA
1 AOLED Off-On - JLED lighting control at alarm output On On
109 DIFI1 0.50-10.00 | 0.10-2.00 | A JMinimum operating current 5.00/1.00 5.00/1.00
10| DIFI2 3.0-1200 | 06-24.0 A |DF2 restraint current setting 15.0/3.0 15.0/3.0
107] DIFGI 0.25-500 | 0.05-1.00 | A JMinimum operating current - 2.50/0.50 2.50/0.50
10| DIFIC 0.00-5.00 | 0.00-1.00 | A [Charging current compensation - 0.00/0.00 0.00/0.00
109 \in 100 - 120 \JRated line voltage - 110 110
11 TDIFG 0.00 - 10.00 s _JDIFG delay trip timer - 0.50 0.50
111 DIFSV 0.25 - 10.00 I 0.05-2.00 A JVinimum operating odirent of DIFSV| 0.50/0.10 0.50/0.10
112 TIDSV 0-60 s _JId err detected timer: 10 10
| 113 CBF | OCBF | 05-10.0 | 0.1- 20 A JMinimum operating eurrent - 4.0/0.8 4.0/0.8
| 114 TBF1 50 - 500 (1ms step) ms_JCBF timer for #strip - 150 150
119 TBF2 50 - 500 (1ms step) ms_JCBF timer.for relatedirip - 200 200
| 11 OC 0C | 05-1000 | 01-200 | A ]oc element 10.0/2.0 10.0/2.0
117] TOC 0.00 - 10.00 S 3.00 3.00
118 OC1 0.5-1000 | 0.1-20.0 | A JOCelement forDIF fail-safe 1.0/02 1.0/02
119 0OCD 0.40 0.08 A JOCD.element for DIF fail-safe 0.04/0.08 0.04/0.08
| 129 ocCl OCl 0.5-25.0 0.10-5.00 | An}IDMTOGelement 10.0/2.0 10.0/2.0
| 121 TOCI 0.05-1.00 — _ditto 0.50 0.50
122 TOCIR 0.0-10.0. 54 JOC definite time reset delay 0.0 0.0
| 123 EF EF 05-50 | 0102400 [A]Earthfault OC element 50/1.0 50/1.0
124 TEF 0.00£10.00 s 3.00 3.00
125 EFD 0.20, I 004 Ay JEarth fault OCD element 0.20/0.04 0.20/0.04
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Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents NO-ARCNOFD 1CB-ARCNO-FD 2CB-ARC,NOFD 1CB-ARCFD 2CB-ARCFD 1CB-ARC,NO-FD User )
2TERM | 3TERM [  2TERM 3TERM 2TERM | 3TERM 2TERM | 3TERM 2TERM 3TERM 2TERM 3TERM §ﬁim
SAriing [ 1Arating 101, 102] 111, 112] 201 T202 [ 211 212 [ 301 T 32| 312 do1 [ an 501 ] 503 [ 511 [ 513 | 204 T 206 [ 214 | 216 A
126| EFI EFI 05-5.0 | 0.10-1.00 A |IDMT earth fault OC element 50/1.0 50/1.0
127] TEFI 0.05-1.00 — |ditto 050 0.50
[ 12g] TEFIR 0.0-10.0 s |EF definite time reset delay 00 0.0
129] Themmal | THM 20-100 | 0.40-2.00 A |Themal overioad setting 50/1.00 5.0/1.00.
130] THMIP 0.0-50 | 0.00-1.00 A |Priorload setting 0.0/0.00 0.0/0.00
131 TTHM 0.5-300.0 min | Themal Time Constant 10.0 100
132 THVA 50-99 % |Themal alam setting 80 80
133 OCCHK 05-5.0 | 0.10-1.00 A [Minimum current for 8 calc 05/0.10 0.5/040,
134 HYSB 1-5 deg [Hysteresss of phase difference 1 1
135 CFID 0.25-5.00 | 0.05-1.00 A |'drevel of CTF scheme - 050/0.10 0.50/0.10
136 CFUV 20-60 V- JUV revel of CTF scheme = 20 20
137] CFDV 1-10 % JUVD revel of CTF scheme - 7 7
124 CFOVG 01-100 v Zero pahse overvoltage of CTF _ 10 10
scheme
(Off) - Disable - SPAR - TPAR -
139] Autoreclose mode |SPAR&TPAR-MPAR2-MPAR3- —  [Autoreclosing mode - SPAR&TPAR SPARTPAR
EXT1P - EXT3P - EXTMP
[ 140] ARCCB ONE-O1-02-L1-12 — JARC mode for 1.5CB system - - L1 - L1 -
1“4 ARCEXT Off-On — |ARCinitiated by ext. trip - off Off
142 ARCDIFG Off-On — |ARCby DIFG tip - Off off
143 ARCBU Off-On ARC by back-up tiip - Off off
144 VCHK 1CB Off-LB-DB-SY — |TPAR condition - LB | -(SYN) | LB - LB
| 208 Off-LB1-1B2-DB-SY - - [ LB1 | - LB1 -
145 ARCSM Off-82-83-84 Multi. shot ARC mode - Off off
Center CB ARC mode at multi-
14g] ARCLCB Off - TPAR-MPAR — - - MPAR - MPAR -
phase ARC mode selected
147] ARCSUC Off-On — |ARCsuccess reset - Off off
148 MA-NOLK FT-T-8+T — | Multi ARC NO-LINK condition - FT FT
149 VTPHSEL A-B-C — VT phase selection - A A
150] VTRATE PHG - PHPH — |VT rating - PHG PHG
151 3PHVT Bus -Line — |3ph. VT location - Line Line
152) UARCSW P1-P2-P3 — JUser ARC switch - NA NA
153 TEVLV 0.01-10.00 s |Dead timer reset timing - 0.30 0.30
154] TROY1 5-300 s JReclaim timer - 60 60
155 TSPR1 0.01-10.00 s |SPAR dead line timer - 0.80 0.80
156] TTPR1 0.01-100.00 s |TPAR dead line timer - 0.60 0.60
157] TMPR1 0.01-10.00 s JMPARdead time timer - 0.80 0.80
158 TRR 0.01-100.00 s JARC reset timer - 200 200
159 TW1 0.1-100 s JARC reset timer - 02 02
160] TRDY2 5-300 s JReclaim timer - - 60 - 60 -
161 TSPR2 0.01-10.00 s |SPAR dead line timer - b 0.80 - 0.80 -
162] TTPR2 0.1-10.0 s JARC iming for follower CB - = 0.1 - 01 -
163] TMPR2 0.01-10.00 s |MPAR dead time timer “ - 0.80 - 0.80 -
164] TW2 0.1-10.0 s JARCreset timer E - 0.2 - 02 -
165] TS2 5.0-300.0 s [Multi. shot dead timer - 200 200
166] TSR 5.0-300.0 s [Multi. shot reset timer - 300 300
167] T83 5.0-300.0 s [Multi. shot dead timer - 200 200
168 TS3R 5.0-300.0 s [Multi. shot reset timer P 300 300
169 TS4 5.0-300.0 s [Multi. shot dead timen - 200 200
170) TS4R 5.0-300.0 s [Multi. shot reset fimer - 300 300
m TSuc 0.1-100 s JARC suceessyreset times, - - 30 - 30 -
[172] 0ovB 10-150 V- JOV element - 51 51
173 WB 10-150 V|0V clement - 13 3
174 OVL1 10-150 vV |OVelement - 51 51
175) w1 10-150 vV JuVelement - 13 13
176) SY1W 10-150 Vo kSynchro, eheck (UV) - 83 83
177 sY10v 10-150 V' ]Synchr. check (OV) - 51 51
178) SY18 5-75 deg’ ISynchro! check (ph. diff.) - 30 30
179) TSYN1 0.01-10.00 S 1 Syachronism check timer - 1.00 1.00
180] TDBL1 0.04-1.00 s [Voltage check timer - 0.05 0.05
181 TLBD1 0.01-1.00 § ) Voltage check timer - 0.05 0.05
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Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents NO-ARCNO-FD]  1CB-ARC,NO-FD 2CB-ARCNO-FD 1CB-ARC,FD 2CB-ARC,FD 1CB-ARC,NO-FD User
2TERM 3TERM| 2TERM | 3TERM [ 21ERM | 3TERM | 21ERM | 3TERM | 271ERM [ 3TERM | 2TERM | 3TERM |e#SeHling
5Arating | 1A rating 101,102 111,114 201 J 202 [ 211 ] 212 301 302 312 401 411 | s01]503] 511 ] 513 204 ] 206 [ 214 ] 216
187 OVL2 10- 150 V_JOV element - - 51 - 51 -
183 UvL2 10- 150 V. JUV element - - 13 - 13 -
184 SY2UuV 10- 150 V' ISynchro. check (UV) - - 83 -~ 83 -
189 SY20V 10- 150 V_ |Synchro. check (OV) - - 51 - 51 -
186§ SY28 5-75 deg |Synchro. check (ph. diff.) - - 30 - 30 -
187] TSYN2 0.01-10.00 s |Synchronism check timer - - 1.00 - 1.00 --
189 TDBL2 0.01-1.00 s [Voltage check timer - - 0.05 - 0.05 -
189 TLBD2 0.01-1.00 s | Voltage check timer - - 0.05 - 0.05 -
190) T3PLL 0.01-1.00 s [Three phase live line check timer| - - 0.05 - 0.05 -
191 BISW1 Norm - Inv Binary input Norm Norm Norm Norm Norm Norm
197 BISW2 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
193 BISW3 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
194 BISW4 Norm - Inv — ditto Norm Norm Norm Norm Norm. Norm
199 BISW5 Norm - Inv ditto Norm Norm Norm Norm Norm Norm
199 BISW6 Norm - Inv — |ditto Norm Norm Norm Norm Norm. Norm
197} BISW7 Norm - Inv — ditto Norm Norm Norm Norm Norm Norm
199 BISW8 Norm - Inv ditto Norm Norm Norm Norm Norm Norm
199 BISW9 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
20 BISW10 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
201 BISW11 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
20 BISW12 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
203 BISW13 Norm - Inv — |ditto Norm Norm Norm Norm Norm -
204 BISW14 Norm - Inv — |ditto Norm Norm Norm Norm. Norm -
209 BISW15 Norm - Inv — |ditto Norm Norm Norm Norm Norm -
204 BISW16 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
207} BISW17 Norm - Inv — |ditto Norm Norm Norm Norm Norm Norm
209 BISW18 Norm - Inv — |ditto Norm Norm Norn Norm Norm Norm
209 BISW19 Norm - Inv — Jditto - Norm Norm Norm Norm Norm
21 BISW20 Norm - Inv — |ditto - Norm Norm Norm Norm Norm
211 BISW21 Norm - Inv — |ditto - Norm Norm' Norm Norm Norm
212 BISW22 Norm - Inv — ditto - Norm Norm Norm Norm Norm
213 BISW23 Norm - Inv — |ditio - Norm Norm Norm Norm Norm
214 BISW24 Norm - Inv — |ditto - Norm Norm Norm Norm Norm
219 BISW25 Norm - Inv — |ditto - Norm Norm Norm Norm Norm
219 BISW26 Norm - Inv — |ditio - - |Norm] - |Norm| “= Norm Norm Norm - |Norm] - | Norm|
217] BISW27 Norm - Inv — |ditio - - | Norm| £ {Nomij, - Norm Norm Norm - |Norm] - | Norm|
21§ BISW28 Norm - Inv — |ditto - - |Norm| = |Norm| = Norm Norm Norm - |Norm| - | Norm|
219 BISW34 Norm - Inv — |ditto - |Nom| - |Norm| /= Norm - - - |Norm] - | Norm|
22 BISW35 Norm - Inv — |ditio - ~ |Norm|} - | Narm}" - Norm - - - |Norm] - | Norm|
221 BISW36 Norm - Inv — |ditto - - |Nom| - |Norm| -- Norm - - - |Norm| - | Norm|
22 LED1 | Logic OR- AND — JConfigurable  LEDs OR OR
@ Reset Inst - Latch — Inst Inst
| 224 In#1 0-3071 — 0 0
229 In#2 0-3071 0 0
[ 224 n#3 0-3071 — 0 0
ﬁ In#4 0-3071 — 0 0
E LED2 | Logic OR- AND — JConfigurable  LEDs OR OR
229 Reset Inst - Latch — Inst Inst
234 In#1 0-3071 — 0 0
| 231) In#2 0-3071 — 0 0
232 In#3 0-3071 — 0 0
239 In#4 0-3071 — 0 0
234 LED3 | Logic OR-AND — |C LEDs OR OR
E Reset Inst - Latch — Inst Inst
23 In#1 0-3071 — 0 0
[ 257 In#2 0-3071 — 0 0
E n#3 0-3071 — 0 0
23 In#4 0-3071 = 0 0
240 LED4 | Logic OR-AND — JConfigurable LEDs OR OR
[ 241 Reset Inst - Latch v Inst Inst
247 In#1 0-3071 - 0 0
243 In#2 0£3071 ~ 0 0
244 n#3 0-3071 - 0 0
244 In#4 Q.- 3074 — 0 0
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Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents NO-ARC,NO-FD 1CB-ARC,NO-FD 2CB-ARCNO-FD 1CB-ARC,FD 2CB-ARC,FD 1CB-ARC,NO-FD User
2TERM 3TERM| 2TERM | 3TERM [ 2TERM | 3TERM | 21ERM | 3TERM | 27TERM [ 3TERM | 2TERM | 3TERM |e#Sefiing
5Arating | 1A rating 101,102 111,114 201 J 202 [ 211 ] 212 [ 301 302 312 401 411 | s01]503] 511 ] 513 204 206 [ 214 ] 216
244 Plant name Specified by user — JPlant name Specified by user Specified by user
2471 Description ditto — JMemorandum for user Specified by user Specified bydser
249 HDLC 1-32 — JRelay ID No. for RSM 1 1
249 IEC 0-254 — |Station address for [EC103 2 2
25 SYADJ -9999 - 9999 ms JTime sync. Compensation 0 0
251 PRTCL1 HDLC - IEC103 o HDLC HDLC
252 IP1-1 0-254 CH1 IP address 192 192
253 IP1-2 0-254 — JCH1IP address 168 168
254 IP1-3 0-254 — JCH1IP address 19 19
259 IP1-4 0-254 CH1 IP address 172 172
2504 SM1-1 0-255 — JCH1 Subnet mask 255 255
257] SM1-2 0-255 — JCH1 Subnet mask 255 255
259 SM1-3 0-255 — JCH1 Subnet mask 255 255
259 SM1-4 0-255 CH1 Subnet mask 0 0
260) GW1-1 0-254 — JCH1 Gateway 192 192
261 GW1-2 0-254 — JCH1 Gateway 168 168
26 GW1-3 0-254 — JCH1 Gateway 19 19
263 GW1-4 0-254 — JCH1 Gateway 1 1
264 232C 9.6-19.2-384-57.6 — JRS-232C baud rate 9.6 9.6
269 IECBR 96-19.2 — JIEC103 baud rate 19.2 19.2
264 IECBLK Normal - Blocked — [Monitor direction blocked Normal Normal
267]  Fault locator Off - On — JJFL function use or not - | On On
%  BITRN 0-128 - |Nmber of bi-igger onlcf) 100 100
events
269 Time 0.1-30 s JDisturbance record 1.0 1.0
211 OCP-S 05-2500 | 01-500 | A JOCelementfor disturbance 10.04:2.0 10.0/2.0
271 OCP-G 0.5- 250.0 | 0.1-50.0 A Jrecorder initiation 50010 50/1.0
27 UVP-S 0-132 v JUV element for disturbance - | 88 88
27 UVP-G 0-76 V' Jrecorder initiation - | 51 51
274 TRIP Off - On — |Disturbance trigger On On
279 OCP-S Off - On — Jditto On On
279 OCP-G Off - On — |ditto Oon On
2] UvP-s Off - On — Jditto N | On On
g uvp-G Off-On B - | On On
279 Display value Primary - Secondary — [Metering Primary Primary
2800 Power(P/Q) Send - Receive — JMetering - Send Send
281 Current Lag - Lead — Metering - Lead Lead
282 Sync Off- IRIG-RSM- [EC-GPS| — |JTime Off Off
28 GMT -12-+12 hrs JTime 0 0
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No Name Range Unit Contents Signal No. | Signal name Type
1 EV1 0 - 3071 — |Event record signal 1536 CB1A On/Off
2 EV2 0 - 3071 — |ditto 1537 CB1B On/Off
3 EV3 0 - 3071 — |ditto 1538 CB1C On/Off
4 EV4 0- 3071 — |ditto 1539 CB2 A On/Off
5 EV5 0 - 3071 — |ditto 1540 CB2B On/Off
6 EV6 0 - 3071 — |ditto 1541 CB2C On/Off
7 EV7 0 - 3071 — |ditto 1542 DS On/Off
8 EV8 0 - 3071 — |ditto 1544 Dif.block On/Off
9 EV9 0 - 3071 — |ditto 1550 BU block On/Off
10 EV10 0-3071 — |ditto 1545 Ext.close On/Off
11 EV11 0 - 3071 — |ditto 1546 DC supply On/Off
12 EV12 0 - 3071 — |ditto 1547 Trans.trip1 OnlOff
13 EV13 0 - 3071 — |ditto 1548 Trans.trip2 On/Off
14 EV14 0- 3071 — |ditto 1549 Ind. reset On/Off
15 EV15 0-3071 — |ditto 1552 Ext.trip A On/Off
16 EV16 0 - 3071 — |ditto 1553 Ext.trip B On/Off
17 EV17 0- 3071 — |ditto 1554 Ext.trip C ©n/Off
18 EV18 0- 3071 — |ditto 1571 CB1 ready On/Off
19 EV19 0-3071 — |ditto 1572 CB2 ready, Qn/Off
20 EV20 0-3071 — |ditto 1573 ARC block On/Off
21 EV21 0- 3071 — |ditto 446 Trip On/Off
22 EV22 0- 3071 — |ditto 177 GBMARC On/Off
23 EV23 0- 3071 — |ditto 178 CB2/ARC On/Off
24 EV24 0-3071 — |ditto 231 Relay fail On/Off
25 EV25 0-3071 — |ditto 1268 V0'err On/Off
26 EV26 0-3071 — |ditto 1269 V2 err On/Off
27 EV27 0- 3071 — |ditto 1267 10 err On/Off
28 EV28 0-3071 — |ditto 235 DS fail On/Off
29 EV29 0 - 3071 — |ditto 214 Com1 fail On/Off
30 EV30 0 -3071 — |ditto 215 Sync1 fail On/Off
31 EV31 0-3071 — |ditto 220 Com2 fail On/Off
32 EV32 0 - 3071 — |ditto 221 Sync2 fail On/Off
33 EV33 0-3071 — |ditto 447 Term1 rdy On/Off
34 EV34 0 - 3071 — |ditto 448 Term2 rdy On/Off
35 EV35 0 - 3071 — |ditto 272 GPS 1PPS err On/Off
36 EV36 0-3071 — |ditto 289 Angle over On/Off
37 EV37 0-3071 — |ditto 1513 RYID1 err On/Off
38 EV38 0-3071 — |ditto 1514 RYID2 err On/Off
39 EV39 0-3071 — |ditto 1511 Td1 over On/Off
40 EV40 0 - 3071 — |ditto 1512 Td2 over On/Off
41 EV41 0-3071 #I|ditta 1503 CLK1 fail On/Off
42 EV42 0 - 3071 — |ditto 1504 CLK2 fail On/Off
43 EV43 0 - 3071 < lditto 1507 TX levell err On/Off
44 EV44 0 - 3071 5. |ditto 1508 TX level2 err On/Off
45 EV45 0 - 3071 — ' |ditto 1509 RX level1 err On/Off
46 EV46 0:=3071 — |ditto 1510 RX level2 err On/Off
47 EV47 0,- 3074 — |ditto 1501 Comf fail-R On/Off
48 EV48 0 - 3071 — |ditto 1502 Com?2 fail-R On/Off
49 EV49 0 - 3071 — |ditto 489 AS1 On/Off
50 EV50 0-"3071 — |ditto 490 AS2 On/Off
51 EV54 0 -3071 — |ditto 228 RDIF1 On/Off
52 EV52 0- 3071 — |ditto 229 RDIF2 On/Off
53 EV53 0 - 3071 — |ditto 1266 CT err On/Off
54 EV54 0 - 3071 — |ditto 1256 Id err On/Off
55 EV/55 0- 3071 — |ditto 496 CTF On/Off
56 EV56 0 - 3071 — |ditto 493 AF1 On/Off
57 EV57 0-3071 — |ditto 494 AF2 On/Off
58 EV58 0-3071 — |ditto 1271 10-C err On/Off
59 EV59 0- 3071 — |ditto 1273 CT-C err On/Off
60 EV60 0 - 3071 — |ditto 0
61 EV61 0- 3071 — |ditto 0
62 EV62 0-3071 — |ditto 0
63 EV63 0-3071 — |ditto 0
64 EV64 0 - 3071 — |ditto 0
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No. | Name Range Unit Contents Signal No. | Signal name Type
65 EV65 0 - 3071 — |ditto 0

66 EV66 0- 3071 — |ditto 0

67 EV67 0-3071 — |ditto 0

68 EV68 0-3071 — |ditto 0

69 EV69 0 - 3071 — |ditto 0

70 EV70 0-3071 — |ditto 0

71 EV71 0-3071 — |ditto 0

72 EV72 0-3071 — |ditto 0

73 EV73 0-3071 — |ditto 0

74 EV74 0-3071 — |ditto 0

75 EV75 0-3071 — |ditto 0

76 EV76 0-3071 — |ditto 0

77 EV77 0- 3071 — |ditto 0

78 EV78 0- 3071 — |ditto 0

79 EV79 0-3071 — |ditto 0

80 EV80 0 - 3071 — |ditto 0

81 EV81 0 - 3071 — |ditto 0

82 EV82 0- 3071 — |ditto 0

83 EV83 0-3071 — |ditto 0

84 EV84 0 - 3071 — |ditto 0

85 EV85 0-3071 — |ditto 0

86 EV86 0-3071 — |ditto 0

87 EV87 0-3071 — |ditto 0

88 EV88 0 - 3071 — |ditto 0

89 EV89 0 - 3071 — |ditto 0

90 EV90 0 - 3071 — |ditto 0

91 EV91 0 - 3071 — |ditto 0

92 EV92 0-3071 — |ditto 0

93 EV93 0 - 3071 — |ditto 0

94 EV94 0-3071 — |ditto 0

95 EV95 0-3071 — |ditto 0

96 EV96 0 - 3071 — |ditto 0

97 EV97 0-3071 — |ditto 0

98 EV98 0-3071 — |ditto 0

99 EV99 0-3071 — |ditto 0

100 | EV100 | 0-3071 — |ditte 0

101 | EV101 ] 0-3071 — |ditto 2640 SET.GROUP1 On
102 | EV102 ] 0-3071 — |ditte 2641 SET.GROUP2 On
103 | EV103 ] 0-3071 — |ditto 2642 SET.GROUP3 On
104 | EV104 0-3071 — |ditto 2643 SET.GROUP4 On
105 | EV105 0-3071 & ditto 2644 SET.GROUP5 On
106 | EV106 | 0-30Z1 - |ditte 2645 SET.GROUP6 On
107 | EV107 0-3071 — |difto 2646 SET.GROUP7 On
108 | EV108 ] 0-3071 5, |ditto 2647 SET.GROUP8 On
109 | EV109 | )0 - 3071 — " |ditto 1448 Sys. Set change On
110 | EV110 ] 0=8071 — |ditto 1449 Rly. Set change On
111 | EV111 0 3074 — |ditto 1450 Grp. Set change On
112 | EV1124 0 - 3071 — |ditto 950 MODEOQ On
113 | EV113 |10 - 3071 — |ditto 951 MODE1 On
114 | ENT14 ) 0-3071 — |ditto 952 MODE2A-GPS On
115 | EV145] 10-3071 — |ditto 953 MODE2A-Td On
1160, EVA16,¢ 0 - 3071 — |ditto 954 MODE2A-CF On
117 ['Bw17 ] o-3071 — |ditto 955 NS On
148 | EV118] 0-3071 — |ditto 957 MODE2B On
119 | EV119] 0-3071 — |ditto 1445 PLC data CHG On
1204 EV120 ] 0-3071 — |ditto 956 MODE2A-REMOTE On
1217] EV121] 0-3071 — |ditto 1409 LED RST On
122 | EV122 0-3071 — |ditto 1435 F.record_CLR On
123 | EV123 0-3071 — |ditto 0

124 | EV124 0-3071 — |ditto 1436 E.record_CLR On
125 | EV125 0-3071 — |ditto 1437 D.record_CLR On
126 | EV126 0-3071 — |ditto 0

127 | EV127 ] 0-3071 — |ditto 0

128 | EV128 ] 0-3071 — |ditto 0
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Disturbance record

No. | Name Range Unit Contents Default

Signal No.] Signal name | 100] 200] 300] 400} 500
1 SIG1 | 0-3071 | — |disturbance record triger 99 CB1LTRIP-A [V V]V IV ]Y
2 SiG2 | 0-3071 | — ]ditto 100 ce1TRPB [Y |V [YI[Y]Y
3 | sie3 | 0-3071 | — ]ditto 101 cet1TRPC [V |V IYI[Y]Y
4 SIG4 | 0-3071 | — ]ditto 102 CB2_TRIP-A |V vi1-1Y
5 | sies5 | 0-3071 | — ]ditto 103 ce2TRPB [Y | -[Y] -1V
6 | sige | 0-3071 | — |ditto 104 ce2TrRPC [V | - Y] -1V
7 | sie7 | 0-3071 | — ]ditto 82 DIFFATRIP |V [Y[Y ]V ]Y
8 | sic8 | 0-3071 | — ]ditto 83 DFBTRP [V IV ]IV IV ]Y
9 SIG9 | 0-3071 | — [ditto 84 DFCTRP [V [V Y |Y|Y
10 | sic1o| 0-3071 | — ]ditto 86 DFGTRIP | - [Y [V |V Job
11 | siG11| 0-3071 | — ]ditto 87 OST_TRIP -1V 1Y 1Y %
12 | sig12 | 0-3071 | — ]ditto 92 CBF_TRIP - 1Y 1YY T
13 | siIG13 | 0-3071 | — ]ditto 53 RELAY BLOCK| Y [ Y |V | Y@l Y
14 | siG14 | 0-3071 | — ]ditto 177 ARC1 -1V &7 W [
15 | siIG15 | 0-3071 | — Jditto 178 ARC2 -1 -EY4d b
16 | siIG16 | 0-3071 | — ]ditto 1536 cB1 CONT-A [V [X V] YV
17 | SIG17 | 0-3071 | — ]ditto 1537 CB1. CONT-B [V [YYW TV |V
18 | sig1s8 | 0-3071 | — Jditto 1538 cB1 CONT-C [YQlY [ Y]V [V
19 | siG19 | 0-3071 | — ]ditto 1539 CB2 CONT-ALY [@ud” | - |V
20 | sic2o [ 0-3071 | — Jditto 1540 cB2 CONT-B [ Y- [V | - |V
21 | sic21 | 0-3071 | — ditto 1541 cB2CONTQ Y [“ [V ] - |V
22 | sig22 | 0-3071 | — ditto 1542 | DS_NQ@eNT[ S [ Y [V [V [V
23 | sic23 | 0-3071 | — Jditto 1571 cBifREADYOL- [ Y [Y [V ]V
24 | sig24 | 0-3071 | — Jditto 1572 cB2READYM - -V ] -1V
25 | SIG25 | 0-3071 | — [ditto 113 QC. TRIP vVIiviIiviIv]Y
26 | sic26 | 0-3071 | — Jditto 114 eciqrr [V [V [V ]V ]Y
27 | sic27 | 0-3071 | — Jditto 115 EE TRIP viIivivi]iv]Y
28 | sic28 | 0-3071 | — |ditto 117 EFFTRP [Y [V Y[V ]|V
29 | sig29 | 0-3071 | — ]ditto 0
30 | sigao | 0-3071 | — ditto 0
31 | sig31 | 0-3071 | — Jditto 0
32 | sig32 | 0-3071 | — Jditto 0
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TOSHIBA 6F2S0835

PLC Default Setting: GRL100-B1-04
Output Timing Logic ex pression Delay Time /Flip Flop
Cycle Model 1x1, 1x2, 21, 2x2, 3x1, 3x2, 4x 1, 51, Flip Flop Timer [

Ne Signal Tum Model 204, 206, 214, 216
9 90 | User 5x3 Norm Back Release Off ] On | One Time Value

Up Signal Delay | Delay | Shot
[513]BI1_COMMAND [
[514]B12_COMMAND
[515]B13_COMMAND
[516]B14_COMMAND -
[517]B15_COMMAND -
[518]B16_COMMAND -
[519]B17_COMMAND
[520]B18_COMMAND
[521]B19_COMMAND .
[522]B110_COMMAND
[523]B111_COMMAND
[1295]B112_COM_UF
[1296]B113_COM_UF [1287]BI4_COM_UF
[526]B114_COMMAND [517]B15_COMMAND
[527]B115_COMMAND [518]BI6_COMMAND

w
S

1536|CB1_CONT-A
1537 |CB1_CONTB
1538|CB1_CONTC
1539|CB2_CONT-A
1540|CB2_CONTB
1541|CB2_CONTC
1542|DS_NIO_CONT
1543|DS_NIC_CONT
1544 |CRT_BLOCK
1545|CB_CLOSE
1546DC_SUPPLY
1547 (8551

1548 [8552

1549 [INDRESET
1550 [BUT_BLOCK
1551
1552 [EXT_TRIP-A 528]B116_COMMAND
1553 [EXT_TRIPB X 529]B117_COMMAND X
[1554[EXT_TRIPC X 530]B118_COMMAND X
1555
1556 [EXT_CBFIN-A X [528]B116_COMMAND X
1557 [EXT_CBFIN-B X [529]B117_COMMAND X
1558 [EXT_CBFIN-C X [530]B118_COMMAND X
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568 [INT LINK1-A
1569 [INT LINK1-B
1570 [INT LINK1-C
1571 |CB1_READY
1572|CB2_READY
1573[ARC_RESET
1574 |ARC_BLOCK
1575 [INT LINK2-A
1576 [INT LINK2-B
1577 [INT LINK2-C
1578
1579
1580
1581
1582
1583
1584 [PROT_BLOCK
1585 |DIF_BLOCK
1586 |DIFG_BLOCK &
1587 |0ST_BLOCK
1588 [CBF_BLOCK
1589|0C_BLOCK
1590 [0CI_BLOCK
1591 |EF_BLOCK
1592 [EFBLOCK
1593 [THMA_BLOCK
1594 [THM_BLOCK
1595 [TR1_BLOCK
1596 [TR2_BLOCK
1597 [EXTTP_BLOCK
1598 [RDIF_BLOCK
1599
1600 [ARC_OFF
1601 [ARC_SPAR
1602 |[ARC_TPAR
1603|ARC_S&T
1604 [ARC_MAPR2
1605 [ARC_MPAR3
1606 [ARC_EXT1P
1607 [ARC_EXT3P

1608 |ARC_EXTMP —
1609
1610

| > x| x| x| ><| > x| x| ><| ><| ><| ><| > | >

DX X X< X< X< | X< X< X< | X<

>
>

[631]B119_COMMAND
532]B120_COMMAND
533]B121_COMMAND E

[534]B122_COMMAND
[535]B123_COMMAND
[636]B124_COMMANI

[87]0ST_TRIP +[91]CBFDET + [98]STUB + [417]THM_TRIPs+ [448]TRILTRIP + [426]TR2_TRIP
5368]B126_COMMAND
[539]B127_COMMAND E
[540]B128_COMMAND E

><| < ><| x| x| ><| > ><| ><| >
DX | X< < X< X< X< X< X< | X<

— 308 —



TOSHIBA 6F2S0835

PLC Default Setting
Output Timing Logic ex pression Delay Time / Flip Flop

Cycle Model 1x1, 1x2, 2x1, 2x2, 3x1, 32, 4x1, 5x1, Fip Flop Timer
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One

30 | 90 | User 5x3 Nom
Up Signal Delay | Delay | Shot

1611
1612
1613
1614
1615
1616 |DIF-A_FS
1617 |DIFB_FS
1618|DIF-C_FS
1619|DIFG_FS

1620 |TP-A_DELAY
1621|TP-B_DELAY
1622 | TP-C_DELAY
1623 [RDATA_ZERO
1624 [RDIF-A_FS [408]DIFFS_OP + [412]DIFGFS_OP
1625 |RDIF-B_FS [408]DIFFS_OP + [412]DIF GFS_OP
1626 |[RDIF-C_FS X [408]DIFFS_OP + [412]DIFGFS_OP
1627
1628
1629
1630
1631|INIT_MODE2B
1632|DIFG_INST_TP
1633|OC_INST_TP
1634 |[EF_INST_TP

-
1635
1636 ]
1637 N |
W

1638
1639
foud ~-——
1641
fot2 A
ol ) N

1644
1645
1646
1647
1648|DIF_3PTP

1649 |RDIF_3PTP
1650{0C_3PTP X 2
1651|0CL_3PTP X 2
1652
1653
1654
1655
1656
1657
1658
1659
1660 |TR1_3PTP
1661|TR2_3PTP
1662
1663 3P_TRIP
1664 |DIF-A-RT
1665 |DIF-BR1
1666 | DIF-C-R1
1667 |DIFGRI
1668
1669
1670
1671 LAl )
1672[85R1R1 X | Ol [1091)COM4R1

1673 [85R2-R1 | [1092]COM5-R1

1674 |ARC_BLOCKR1 X | 1104]SUB_COM1-R
1675|L.TESTRI X [ 4 1105]SUB_COM2-R1
1676 TFC_ONRI W 4 1107]SUB_COMA-R1

h 4

[408]DIFFS_OP
[408]DIFFS_OP
[408IDIFFS_OP A g
[412]DIFGFS_OP
[435]TP-A
[436]TPB
[437]TP-C

x| x| x| >

60 ms
60 ms
60 ms

XX X< X< x| x| ><| >

>

>
>

K N [1088COM1R1

[1089]COM2R1
[1090]COM3R1
[1106]SUB_COM3R1

X X< x| >
| ><| x| >

x| x| x| x| >

1677
1678
1679
1680 |1 LINK-ART X [1112]SUB2_COMTR1 + [1115]SUB2_COMART + [1118]SUB2_COM7-R1 + [1121]SUB2_COM10R1 X
1681 [ LINKBR1 S [1113]SUB2_COM2-R1 + [1116]SUB2_COM5R1 + [1119]SUB2_COMBRI + [1122]SUB2_COM11R1

1682 [I.LINK-C X [1114]5UB2_COM3R1 + [1117]SUBZ_COMB-R1 + [1120]SUB2_COM9-R1 + [1123]5UB2_COM12R1 X
1683
1684 |RD
1685

>
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TOSHIBA 6F2S0835

PLC Default Setting
Output Timing Logic expression Delay Time /Flip Flop

Cycle Model 1x1, 1x2, 21, 262, 3¢1, 3¢2, 4x 1, 51, Flip Flop Timer [

Ne Signal T Model 204, 206, 214, 216 .
ana 30 | 90 | User um 5x3 oce Nom Back Release Off ] On | One Time Value

Up Signal Delay | Delay | Shot
1686 [RDIF-CRT [
1687 |RDIF-R1
1688 |TR1-AR1
1689 |TR1-B-R1
1690 |TR1-C-R1
1691
1692 | TR2-AR1
1693 |TR2-BR1
1694 |TR2-CR1 .

1696 | DIF-A-R2
1697 [DIF-B-R2
1698 [DIF-CR2
1699 [DIFG-R2

[1128]COM1-R2
[1129]COM2-R2
[1130]COM3-R2

[1146]SUB_COM3-R2

> ><| x| >
x| x| x| >

1704 |85R1-R2

1705 |85R2-R2

1706 |ARC_BLOCK-R2
1707 |LTESTR2
1708 [TFC_ON-R2

[1131]COM4-R2
[1132]COM5-R2
[1144]SUB_COM1R2
[1145]SUB_COM2-R2
[1147]SUB_COM4-R2

> | ><|><| ><| >
XX X< X< X< | >

1712 [LLINK-A-R2 X 1152]SUB2_COM1-R2 +[1155]SUB2_COMA4-R2 +[1158]SUB2_COM7-R2 +[1161]SUl M10:
1713 [LLINK-B-R2 1153]SUB2_COM2-R2 +[1156]SUB2_COMS-R2 +[1159]SUB2_COMB-R2 + [1162]SU R2| X
1714 [LLINK-C-R2 X 1154]SUB2_COM3-R2 +[1157]SUB2_COM6-R2 +[1160]SUB2_COM9-R2 + [1163]SUB2_ X

>

>

1716 |RDIF-AR2
1717 |RDIF-BR2
1718 |RDIF-CR2
1719 |RDIFR2

1720|TR1-AR2
1721|TR1-BR2
1722|TR1-CR2

1724 [TR2-AR2
1725|TR2-BR2
1726 [TR2-CR2

1736 [OC-A_FS X 0 ’ 1JCONSTANT _1 X
1737|0CB_FS [1]CONSTANT _1 X
1738|0C-C_FS X 0 [1JCONSTANT_1 X

>
o

1740(OCI-A_FS X 1 [1]CONSTANT_1 X
1741|0CIB_FS [1]CONSTANT_1 X
1742|0CI-C_FS X 1 [1]CONSTANT _1 X

>
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TOSHIBA 6F2S0835

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop

Cycle Flip Flop Timer
Ne Signal Tum| Model 1x1, 12, 2¢1, 262, 3¢1, 32, 41, Model 204, 206, 214, 216 Back]  Release | Off | On | One| _ None
30 | 90 | User 5x1, 5x3 Norm ! Time \idlue
Up Signal Delay| Delay| Shot

1792 10#1-TP-A1
1793{10#1-TP-B1
1794 10#1-TP-C1
1795 10#1-TP-A2
1796]10#1-TP-B2
1797]10#1-TP-C2
1798}
1799
1800
1801
1802
1803
1804
1809
1806}
1807}
1808
1809
1810
1811
1812
1813}
1814
1815
1816}
1817}
1818}
1819
1820]
1821
1822
1823
1824]SPR.L-REQ

1825 TPR.L-REQ

1826{MPR.L-REQ

1827|SPR.F-REQ

1828 TPR.F-REQ

1829 MPR.F-REQ

1830]SPR.F-ST.REQ
1831| TPR.F-ST.REQ
1832JMPR.F-ST.REQ
1833
1834}
1835
1836|R.F-ST.REQ X 1 [0JCONSTANT_0
1837}
1838}
1839
1840{ARC.L_TERM X 0 [0JCONSTANT_0
1841]ARC.F_TERM X 0 [0JCONSTANT_0
1842
1843
1844}
1849
1846}
1847]

[S9TRIP-AT
[100]TRIP-B1
[101]TRIP-C1
[102]TRIP-A2 -
[103]TRIP-B2 -
[104]TRIP-C2 -

XXX | XX | >
XXX | XX | X

[JCONSTANT_1
[159]SYN-OP
[1ICONSTANT_1
[1JEONSTANT_1
[159]SYN-OP
[1/CONSTANT_1
[1JCONSTANT_1
[477)ARC-SET + [478]CCB-SET
[1]CONSTANT 1

XXX XX XX XX | X
2= lavvdNvolo|o

1848

1849

1850}

1851

204§
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TOSHIBA 6F2S0835

PLC Default Setting

Output Timing Logic ex pression Delay Time / Flip Flop
Cycle Model 1x1, 1x2, 21, 2x2, 3x1, 3x2, 4x1, 51, Fiip Flop Timer |
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One }
30 | 90 | User 5x3 Nom Time Value
Up Signal Delay | Delay | Shot
2046 |
2047
2048 [COM1-S X [41]DIF-A
2049 [com2- X [42]DIFB
2050 [COM3-S X [43]DIF-C
2051|COM4-S X (154718581 X
2052 [COM5-S X [1548]85S2 X
2053
2054 .
2055
2056 |SUB_COM1-S X [1573]ARC_RESET X
2057 [SUB_COM2-S X [434]LOCAL_TEST X
2058 [SUB_COM3-S X [44IDIFG X
2059 [SUB_COM4-S X [450]TFC_ON X
2060 |SUB_COMS5-S
2061
2062
2063
2064 [SUB2_COM1-S X [443]1.LINK-A X
2065 |SUB2_COM2-S X [444]I.LINK-B X
2066 [SUB2_COM3-S X [445]I.LINK-C X
2067 |SUB2_COM4-S X [443]I.LINK-A X
2068 [SUB2_COM5-S X [444]1 LINKB X
2069 [SUB2_COMB-S X [445]I.LINK-C X
2070|{SUB2_COM7-S X [443]I.LINK-A X
2071{SUB2_COMB-S X [444]I.LINK-B X
2072|SUB2_COM9-S X [445]L.LINK-C X
2073 [SUB2_COM10-S X [443]1.LINK-A X
2074|SUB2_COM11-S X [444]I.LINK-B X
2075|SUB2_COM12-S X [445]L.LINK-C X
2076
2077
2078
2079

2080|SUB3_COM1-S
2081|SUB3_COM2-S
2082|SUB3_COM3-S
2083|SUB3_COM4-S
2084|SUB3_COM5-S
2085|SUB3_COM6-S
2086|SUB3_COM7-S
2087|SUB3_COM8-S
2088|SUB3_COM9-S
2089|SUB3_COM10-S
2090|SUB3_COM11-S
2091|SUB3_COM12-8
2092
2093
2094
2095
2096|V.COM1-S
2097|V.COM2-S
2098|V.COM3-S
2099
2100|S.V.COM1-S
2101|S.V.COM2-S
2102|S.V.COM3-S
2103|S.V.COM4-S
2104|S.V.COM5-S
2105|S.V.COM6-S
2106|S.V.COM7-S
2107|S.V.COM8-S
2108)S.V.COM9-S
2109)S.V.COM10-S
2110|S.V.COM11-S
2111|S.V.COM12-S
2112|1.COM1-S
2113]1.COM2-S
2114]1.COM3-S
2115
2116/S.1.COM1-S
2117|S.1.COM2-S
2118S.1.COM3;
2119
2120
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TOSHIBA 6F2S0835

PLC Default Setting
Output Timing Logic ex pression Delay Time / Flip Flop

Cycle Model 1x1, 1x2, 21, 2x2, 31, 3¢2, 41, 5¢1, Flip Flop Timer [
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One

30 | 90 | User 5x3 Nom Time Value
Up Signal Delay | Delay | Shot
2121[S.1.COM6-S |
2122(S..COM7-S
2123 [S.1.COM8-S
2124 (S..COM9-S
2125(S.1.COM10-S
2126 [S..COM11-S
2127 [S..COM12-S
2128
2129 z
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172

2601
2602
2603
2604
2605
2606
2607
2608
2609
2610 [ALARM_LED_SET [237]CFSVAR + [239]CF SV2R X
2611
%612
%613
2614
%615
%616
%617

2618 —
2619
2620
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TOSHIBA 6F2S0835

PLC Default Setting

Output Timing Logic ex pression Delay Time /Flip Flop
Cycle Model 1x1, 1x2, 2x1, 2x2, 3x1, 3x2, 4x1, 51, Fip Flop Timer |
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One
30 | 90 | User 5x3 Nom Time Value

Up Signal Delay | Delay | Shot

2621 |

2622

2623

2624 |F RECORD1
2625|F RECORD
7626 |F RECORDS
7627 |F RECORD4
2628
2629
2630
2631
2632 |DRECORD
2633 |DRECORDZ
2634|D RECORDS
7635 |DRECORDS
2636
2637
2638
2639
2640 |SET.GROUPT
7641|SET.GROUPZ
2642|SET GROUP3
2643|SET GROUP4
2644 |SET.GROUPS
7645 |SET.GROUPG
7646 |SET.GROUPT
2647 |SET GROUPS
2648
2649
2650
2651
2652
2653
2654
7655
2656 |CON_TPMDI
2657 |CON_TPNDZ
2658 |CON_TPVDS
7659 [CON_TPVD4
7660 [CON_TPVIDG
2661 |CON_TPNIDG
2662 |CON_TPMDT
2663 |CON_TPVDG
2664
2665
2666
2667
2668
7669
2670
2671
2672
2673
2674
%75
2676
2677
%78
%79
2680
2681
2682
2683
2684 |ARC_COM_RECV

2685 | TEL_COM_RECV

2686 |[PROT_COM_RECV
2687
7688 | TPLED_RST_RCV
2689
2690
2691

2692 .
:

2815

S

>
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TOSHIBA 6F2S0835

PLC Default Setting

utpu iming 0gic ex pression ay Time / Flip Flop
Output Timi Logi i Delay Time / Flip Fl
Cycle Model 1x1, 1x2, 2x1, 2x2, 3x1, 3x2, 4x1, 51, Flip Flop Timer |
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One
30 | 90 | User 5x3 Nom Time Value
Up Signal Delay | Delay | Shot

2816 | TEMPOO1 |
2817 [TEMP002
2818 [ TEMP003
2819 | TEMPOO4
|2820[TEMPO05
2821 [TEMPO06
2822 [TEMP0O7
2823 [ TEMP008
2824 |TEMP009 ¥
|2825|TEMPO10

2826 [TEMPO11

2827 [TEMPO12

2828 [TEMPO13
|2829|TEMPO14

2830 TEMPO15

2831 [TEMPO16

2832 [TEMPO17
2833|TEMPO18
|2834[TEMPO19

2835 [TEMP020

2836 [TEMP021

2837 [TEMP022

2838 [ TEMP023
|2839|TEMP024

2840 [ TEMP025

2841 [TEMP026

2842 [TEMP027
|2843[TEMPO28

2844 |TEMP029

2845 [ TEMP030

2846 [TEMP031

2847 [TEMP032

|2848 [TEMP033

2849 | TEMP034

2850 | TEMP035

2851 [TEMP036

2852 [TEMP037
|2853|TEMP038

2854 |TEMP039

2855 [ TEMP040

2856 [TEMP041

|2857 [TEMPO42

2858 [TEMP043

2850 | TEMP044

2860 | TEMP045

2861 [TEMP046
|2862|TEMP047

2863 [ TEMP048

2864 |TEMP049

2865 [ TEMP050

|2866 [TEMPO51

|2867 [TEMPO52

2868 [TEMP053

2869 | TEMP054

2870 |TEMP055
|2871[TEMPOS6

2872 |[TEMP057

2873 | TEMP058
2874|TEMP059

2875 [ TEMP060

|2876 [TEMPO61

2877 [TEMPO62

2878 [TEMP063

2879 | TEMPOB4
|2880[TEMPO65
[2881|TEMPOG6

2862 [TEMP067

2883 [ TEMP068

2884 | TEMP069
|2885[TEMPO70

2886 [TEMPO71

2887 [TEMPO72

2888 | TEMPO73, —&
2889 | TEMPO74
[2890]
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TOSHIBA 6F2S0835

PLC Default Setting

utpu iming 0gic ex pression ay Time / Flip Flop
Output Timi Logi i Delay Time / Flip Fl
Cycle Model 1x1, 1x2, 2x1, 2x2, 3x1, 3x2, 4x1, 51, Flip Flop Timer |
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One
30 | 90 | User 5x3 Nom Time Value
Up Signal Delay | Delay | Shot

2891|TEMPO76 |
2892 [TEMPO77
2893 [TEMPO78
2894 |TEMPO79
|2895|[TEMP080
2896 [TEMP081
2897 [TEMP082
2898 [TEMP083
2899 [TEMPOS4 ¥
|2900[TEMPO85
2901 [TEMP086
2902 [TEMP087
2903 |[TEMP08S
|2904|TEMPO89
2905 [TEMP090
2906 [TEMP091
2907 [TEMP092
2908 | TEMP093
|2909|TEMPO4
2910|TEMP095
2911 [TEMP096
2912 [TEMPO97
2913 | TEMP098
[2014|TEMPOg9
2915[TEMP100
2916 [TEMP101
2917 [TEMP102
2018 [TEMP103
2919|TEMP104
2920[TEMP105
2021 [TEMP106
2022 [TEMP107
[2023|TEMP108
2024 | TEMP109
2025 [TEMP110
2026 [TEMP111
2027 [TEMP112
2028 [TEMP113
2029|TEMP114
2030[TEMP115
2031 [TEMP116
[2032[TEMP117
2033 [TEMP118
2034 [TEMP119
2035 [TEMP120
2036 [TEMP121
[2037 [TEMP122
2938 [TEMP123
2039 | TEMP124
2040 [TEMP125
[2041[TEMP126
[2042[TEMP127
2043|TEMP128
2044 | TEMP129
2045 [TEMP130
|2046 [TEMP131
2047 [TEMP132
2048 [ TEMP133
2049 | TEMP134
2050 [ TEMP135
[2051[TEMP136
2952 [TEMP137
2053 [ TEMP138
2054 TEMP139
|2955 [TEMP140
[2056 [TEMP141
2057 [TEMP142
2058 [ TEMP143
2059 [TEMP144
|2960[TEMP145
2961 [TEMP146
2962 [TEMP147

2963 | TEMP143, —&
2064 | TEMP149
|2965|
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TOSHIBA 6F2S0835

PLC Default Setting

utpu iming 0gic ex pression ay Time / Flip Flop
Output Timi Logi i Delay Time / Flip Fl
Cycle Model 1x1, 1x2, 2x1, 2x2, 3x1, 3x2, 4x1, 51, Flip Flop Timer |
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One
30 | 90 | User 5x3 Nom Time Value
Up Signal Delay | Delay | Shot

2966 | TEMP151 |
2967 [TEMP152
2068 [TEMP153
2069 | TEMP154
[2970[TEMP155
2971 [TEMP156
2072 [TEMP157
2973 [ TEMP158
2074|TEMP159 ¥
2975 [TEMP160

2976 [TEMP161

2977 [TEMP162

2078 [TEMP163
[2079|TEMP164

2980 [ TEMP165

2081 [TEMP166

2082 [TEMP167

2083 | TEMP168
|2084|TEMP169

2985 [TEMP170

2986 [TEMP171

2087 [TEMP172

2088 [TEMP173
[2089|TEMP174

2990 [TEMP175

2091 [TEMP176

2092 [TEMP177
[2093[TEMP178

2994 [TEMP179

2995 [TEMP180

2996 [TEMP181

2097 [TEMP182

[2098 [TEMP183

2999 | TEMP184

3000 TEMP185

3001 [TEMP186
3002|TEMP187
[3003[TEMP188
3004|TEMP189

3005 [ TEMP190

3006 [TEMP191

[3007 [TEMP192

3008 [ TEMP193
3009|TEMP194
3010|TEMP195

3011 [TEMP196
[3012[TEMP197
3013[TEMP198
3014|TEMP199

3015 | TEMP200

[3016 [TEMP201

[3017 [TEMP202

3018 [TEMP203
3019|TEMP204

3020 [TEMP205
[3021|TEMP206

3022 [TEMP207

3023 | TEMP208

3024 |TEMP209

3025 [TEMP210

[3026 [TEMP211

3027 [TEMP212
3028|[TEMP213

3029 | TEMP214
[3030[TEMP215
[3031[TEMP216

3032 [TEMP217
3033[TEMP218

3034 [TEMP219
[3035[TEMP220

3036 [TEMP221

3037 [TEMP222

3038 | TEMP223, —&
3039 | TEMP224
[3040

— 317 —



TOSHIBA 6F2S0835

PLC Default Setting

Output Timing Logic ex pression Delay Time / Flip Flop
Cycle Model 1x1, 1x2, 2x1, 2¢2, 3x1, 3x2, 4x1, 51, Flip Flop Timer [
Ne Signal Tum Model 204, 206, 214, 216 Back Release Off | On | One §
30 | 90 | User 5x3 Norm X Time Value
Up Signal Delay | Delay | Shot

3041|TEMP226 |
3042|TEMP227
3043| TEMP228
3044|TEMP229
|3045|TEMP230
3046 [ TEMP231
3047 | TEMP232
|3048|TEMP233
3049 TEMP234 ¥
3050|TEMP235
|3051|TEMP236
3052 |[TEMP237
3053|TEMP238
3054 | TEMP239
3055 | TEMP240
3056 TEMP241
|3057|TEMP242
3058 |TEMP243
3059| TEMP244
3060 | TEMP245
3061 | TEMP246
3062|TEMP247
3063 | TEMP248
3064|TEMP249
3065 | TEMP250
3066 | TEMP251

3067 |[TEMP252
| 3068 | TEMP253
3069 | TEMP254
3070[TEMP255
[3071|TEMP256 |
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Appendix |

Commissioning Test Sheet(sample)

1. Relay identification
2. Preliminary check
3. Hardware check
3.1 User interface check
3.2 Binary input/Bin@ry output circuit check
3.3 AC input cirgtiticheck
4. Function test
4.1 Phage edrrent differential element DIF test
4.2 Residuahcurrent differential element DIFG test
4.3 Qvercurrent elements OC, EF, OCI, EFI & THM test
4.4.0Outtof-step element OST test
4.5 Voltage and synchronism check elements test
Iy Protection scheme test
6. Metering and recording check

7. Conjunctive test
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1. Relay identification

Type Serial number O
Model System frequency

Station Date O
Circuit Engineer

Protection scheme Witness M

Active settings group number

2. Preliminary check 0@

Ratings
CT shorting contacts

1
1
DC power supply [ ]
Power up [ ] @
Wiring [ ]
Relay inoperative [ ]

alarm contact K\

Calendar and clock

3. Hardware check
3.1 User interface check

3.2 Binary input/Binary ou& check
Binary input circuit ’\ [ ]
Binary output cireui K [ ]

1]

3.3 AC input circuit

. an'o\{g)
4, e current differential element DIF test

i

operating value test

Tap setting Measured current

2) Charging current compensation test

Tap setting Measured current
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(3) Percentage restraining characteristic test

Tap setting | Measured current (l9)

x Tap

x Tap
20 x Tap

4.2 Residual current differential element DIFG test

(1) Minimum operating value test

Tap setting I Measured current ()

(2) Percentage restraining characteristic test

Tap setting I Measured current (I5)

5x Tap
20 x Tap

4.3 Overcurrent and thermal overload elements fest
(1) OC, OC1 element

Element Tap setting Measured current
oC
0oC1

(2) EF element

Element Tap'setting Measured current
EF

(3) OCI element

Element Test current Measured operating time
o€l 2xls
20 x Is Is: Setting value

(4)¢ EEbelement

Element Test current Measured operating time
EFI 2xlg
20 x Ig

(5) THM element

Element Test current Measured operating time
THM-A 12 x1g
THM-T 10 x Ig
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(6) OCD, EFD element
Element Test current Result
0CD 1.2 x Fixed setting
EFD 1.2 x Setting value

4.4 Out-of-step element test

Element Measured angle
0ST1-a
OST1-B
0ST2-a
OST2-B

4.5 Voltage and synchronism check elements test

(1) Voltage check element

Element Setting Measured voltage Element Setting Measured voltage
ovB UV
uvB OVL2
OvL1 uvL2

(2) Synchronism check element

® Voltage check

Element Setting Measured voltage Element Setting Measured voltage
SYN1(SY1UV) SYN2(SY2UV)
SYN1(SY10V) SYN2(SY20V)
@ Phase angle chegk
Element Setting Measured angle
SYN1(SY19)
SYIN2(SY26)
1]

5. 4 Protection scheme test

6. Metering and recording check

[ ]

7. Conjunctive test

Iltem Results

On load check
Tripping circuit
Reclosing circuit
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RETURN / REPAIR FORM

Please fill in this form and return it to Toshiba Corporation with the GRL100 to be repaired. O

TOSHIBA CORPORATION FUCHU COMPLEX ‘ )
1,Toshiba-cho, Fuchu-shi, Tokyo, Japan
For: Power System Protection & Control Department S

Quality Assurance Group

Type:__ GRL100 Model: Sub No. @

(Example: Type: GRL100 Model: 201B Sub )
Product No.: Q

Serial No. :

Date:

1.  Why the relay is being returned ?

O mal-operation K\

does not operate

increased error

investigation Q
others &

2. Fault re nt records or disturbance records stored in the relay and relay settings are
ve
c

h formation to investigate the incident.
N rm us of this information in respect to the incident on a Floppy Disk, or by
pleting the Fault Record sheet and Relay Setting sheet attached.

O0O0Oao

L 4
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Fault Record

Date/Month/Year Time / /

Faulty phase:

Fault Locator :

Prefault values (CT ratio:

Va:
Vb:
VC:
Vsl
Vs2
Vi:
Vo:
Vo:
Vii:
Vi2:
Ial:
Ib1:
101:
Io1:
Ida:
Igb:
IdC:
140:

Fault values

(Example: 04/ Nov./ 1997

km (

kA/:
kVorv/
kVorvV/
kVorvV/
kVorv/
kVorVvV/
kVorvV/
kVorVvV/
kVorV/
kVorV/
kVorv/
kA or AZ
kA or AZ
kA or A/
kA or A/
kA orAZ
kA or A/
kA or AL
kA or AZ

o O O o o o o o o o o o o o o o o

7S

/
15:09:58.442)

%)

A, VT ratio:
Ia:
Ip:
Icl

I1:
In:
Io:

Iaz .
Ip
I
I

Loy

Prefault values (CT ratio: A, VT ratio:
Va: kVorV ° Ia:
Vb: kV or Vb ° Ip:
Ve KV Or ° Ic:
Vsl kV. x °

V52 (0) 4 °

Vi: P ° I1:
Vo: @r V/ ° Io:
Vo: orV/ ° Io:
Vit @W or V/ o

V12: \ kVorvV«s °

Iy kA or AZ ° I32:
Iy kA or AZ ° Ip2:
Ic1: kA or AL ° Ic2:
Io1: kA or AL ° Io2:
Ida:. kA or AZ °

Igb: kA or AZ °

Idc: kA or AZ °

140: kA or AZ °

THM %

Telecomm. delay time 1 us
Telecomm. delay time 2 us

kV/:
kA or AZ
kA or AZ

kV/:

kA or AZ
kA or AZ
kA orAZ

kA or A/
kA or AZ
kA or AZ

kA orAZ
kA or AL/
kA or AL
kA or AZ

V)

o

o

o o o o

C)O
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3. What was the message on the LCD display at the time of the incident.

S

N

4. Please write the detail of the incident.

Q

K

5. Date of the incident occurre\

Day/ Month/ Year: / /
L 4 \q ’
6. Please write \&nents on the GRL100, including the document.
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Customer &

Name: e
Company Name:
Address:

Telephone No.:

Facsimile No.:

Signature:
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TECHNICAL DATA
Ratings E
AC current I: 1A or 5A
AC voltage 100V, 110V, 115V, 120V
Frequency: 50Hz or 60Hz
DC power supply: 110Vdc/125Vdc (Operative range: 88 - 150Vdc)

220Vdc/250Vdc (Operative range: 176 - 300Vdc)
48Vdc/54Vdc/60Vdc (Operative range: 38.4 - 72Vdc)
24V/dc/30Vdc (Operative range: 19.2 - 36Vdg)

AC ripple on DC supply IEC60255-11 maximum 12%

DC supply interruption IEC60255-11
Permissive duration of DC supply voltage

interruption to maintain normal operation: up to 50ms at 110V
Restart time: less than 10s
Binary input circuit DC voltage: 110/125Vdc
220/250Vvdc
48/54/60Vdc
24/30Vdc
Overload Ratings . m
AC current input 4 times rated'continuous
100 times ratedyforids
AC voltage input 2 times‘ratedweontinuous
Burden *\
AC current input 0.2VA per‘phase (at rated 5A)

0.4 VAyat zero-sequence circuit (at rated 5A)

0MVA,perphase (at rated 1A)
0.3/VA at zero-sequence circuit (at rated 1A)

AC voltage input 0.1VA (at rated voltage)
DC power supply: less than16W (quiescent)
less than 25W (operation)
Binary input circuit: < 0.5W per input at 110Vdc
Phase-segregated Current Differential Prm
DIFI1 (Small current region) 0.10 to 2.00A in 0.01A steps (1A relay)
0.50 to 10.00A in 0.01A steps (5A relay)
DIFI2 (Large current region) 0.6 to 24.0A in 0.1A steps (1A relay)
3.0 to 120.0A in 0.1A steps (5A relay)
Operating time less than 1 cycle at 300% of DIFI1
Resetting time less than 110ms (for tripping output)

less than 40ms (for signal output)
Zero-sequence CurreWal Protection for high-resistance earth

DIFGI 0.05 to 1.00A in 0.01A steps (1A relay)
0.25 to 5.00A in 0.01A steps (5A relay)

Timer 0.00 to 10.00s in 0.01s steps

Operating time less than 45ms

Resetting time less than 100ms

Charging Currentéompensation
DIFIC 0.00 to 1.00A in 0.01A steps (1A relay)

0.00 to 5.00A in 0.01A steps (5A relay)
Di&al Current Supervision

BIFSVY 0.05 to 2.00A in 0.01A steps (1A relay)
0.25 to 10.00A in 0.01A steps (5A relay)
himer 0 to 60s in 1s steps
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Telecommunication Interface for current differential protection

Bit rate

Transmission format
Electrical interface (Telecomm. equipment link)
Applicable standard

Type of code
Connector type
Optical interface (2 km class)

Type of fibre

Connector type

Wave length

Optical transmitter

Optical receiver

Optical interface (30 km class)
Type of fibre
Connector type
Wave length
Optical transmitter
Optical receiver

Optical interface (80 km class)
Type of fibre
Connector type
Wave length
Optical transmitter
Optical receiver

Inverse Time Overcurrent Protection

64kbs
IEC60870-5-1

CCITT-G703-1.2.1
CCITT-G703-1.2.20r 1.2.3
X.21

NRZ (Non-Return to Zero)
D-sub connector

Graded-index multi-mode 50/125pm,0r '62¢6/125um
ST type

820nm

LED, more than —19dBm or —16dBm

PIN diode, less than —24dBm

Single mode 10/125um
Duplex LC

1310nm

Laser, more than <+13dBm
PIN diode, less than =30dBm

DSF 8/125pm

Duplex L€

1550nAm

Laser, mere than —-5dBm
PIN‘diode, less than —34dBm

LD

OCI (for phase fault protection)

OCI time multiplier
OCI characteristic
Reset time delay

EFI (for earth fault protection)
EFI time multiplier

EFI characteristic
Reset time delay

-

0.10 to 5.00A in 0.01A steps (1A relay)
0.5 to 25.0A in 0.1A steps (5A relay)

0.05to 1.00 in 0.01 steps
Standard / Very / Extremely / Long-time inverse
0.0 to 10.0s in 0.1s steps

0.10 to 1.00A in 0.01A steps (1A relay)
0.5 to 5.0A in 0.1A steps (5A relay)

0.05to0 1.00 in 0.01 steps
Standard / Very / Extremely / Long-time inverse
0.0to 10.0s in 0.1s steps

Definite Time OvercurreAntWtion

OC (for phase fault protection)

OC time delay
EFI (for earth faultdprotection)

EF time delay

0.1 to 20.0A in 0.1A steps (1A relay)
0.5 to 100.0A in 0.1A steps (5A relay)

0.00 to 10.00s in 0.01s steps

0.10 to 1.00A in 0.01A steps (1A relay)
0.5to 5.0A in 0.1A steps (5A relay)

0.00 to 10.00s in 0.01s steps

Thermal overload Protection

Thermal setting (THM = k.Ir.c)

Tirieyconstant (t)
&hermal alarm
Rre-load current setting

OFF, 0.40 — 2.00A in 0.01A steps (1A rating)
OFF, 2.0 — 10.0A in 0.1A steps (5A rating)

0.5 —300.0mins in 0.1min steps
OFF, 50% to 99% in 1% steps

0.00 — 1.00A in 0.01A steps (1A rating)
0.0 — 5.0A in 0.1A steps (5A rating)

SN
&tub Protection

Stub

ON / OFF
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Breaker Failure (BF) Protection
Overcurrent element 0.1 to 2.0A in 0.1A steps (1A relay)
0.5to 10.0A in 0.1A steps (5A relay)
Reset less than 80% of operating value
BF timer for retry-trip of failed circuit breaker 50 to 500ms in 1ms steps
BF timer for adjacent circuit breaker tripping 50 to 500ms in 1ms steps
Operating time of overcurrent element less than 20ms at 50Hz or 17ms at 60Hz
Resetting time of overcurrent element less than 15ms at 50Hz or 13ms at 60Hz
Accuracy L 4
Current differential protection: pick-up +5% (£7% at | < 0.3xIn)
Inverse time overcurrent characteristics +5% or 30ms(1.5 to 30 times setting)
Definite time overcurrent protection: pick-up +5%
Overcurrent element for BF: pick-up +5%
Autoreclose function &
Number of shots 1 to 4 shots
Timer settings
Dead time for single-phase autoreclose 0.01 to 10.00s in 0.01s(steps
Dead time for three-phase autoreclose 0.01 to 100.00s in 0.01s"steps
Multi-shot dead line time 5.0 to 300.0s in 0 4s steps
Multi-shot reset time 5.0 to 300.0sin, 0.1s/steps
Reclaim time 510 300s in 1s)steps
Pulse width of reclosing signal output 0.1 to 10:0s,in O0:ds steps
Autoreclose reset time 0.01 te, 100:00s in"0.01s steps
Reset time for developing fault 0.01 to"0:00s'in 0.01s steps
One-and-a-half breaker system
Follower breaker autoreclose delay time Oginto 1000s in 0.1s steps
Voltage and synchronism check element
Synchronism check angle 5° % 75° in 1° steps
UV element 60 to 150V in 1V steps
QV element 10 to 100V in 1V steps
Busbar or line dead check 10 to 100V in 1V steps
Busbar or line live check 10 to 100V in 1V steps
Synchronism check time 0.01 to 10.00s in 0.01s steps
Voltage check time 0.01 to 1.00s in 0.01s steps
Fault Detector ._N
Multi-step overcurrent element L1: 0.10A, L2: 0.16A, L3: 0.26A, L4: 0.41A,
L5: 0.66A, L6: 1.05A, L7: 1.68A (1A relay)
L1: 0.50A, L2: 0.80A, L3: 1.28A, L4: 2.05A
L5: 3.28A, L6: 5.24A, L7: 8.39A (5A relay)
Current change detection element 0.1 times rated current
Earth fault overcurrent glement 0.1 times rated current
Undervoltage element for'earth fault 46V
Undervoltage elementifor phase fault 80V
Undervoltage change detection element 0.07 times voltage before fault
Fault Locato
Line resistance andreactance settings 0.0 t0 999.9Q in 0.1Q steps (1A relay)
0.00 to 199.99Q) in 0.01Q2 steps (5A relay)
Line length 0.0 to 399.9km in 0.1km steps
Accuracy
Tworterminal +1km (up to 100km) or +1% (up to 399.9km at DIFI=0.5In
setting and |d=2In
Three terminal +2km (up to 100km) or +2% (up to 399.9km at DIFI=0.25In
setting and Id=2In
Minimum measuring cycles 2 cycles
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Disturbance Record Initiation

Overcurrent element
Undervoltage element

Pre-fault time
Post-fault time

0.1 to 50.0A in 0.1A steps (1A relay)
0.5 to 250.0A in 0.1A steps (5A relay)

0 to 132V in 1V steps (for phase fault)
0 to 76V in 1V steps (for earth fault)

0.3s (fixed)
0.1t03.0in 0.1s steps

Communication Port

Front communication port (local PC)
Connection
Cable type
Cable length
Connector
Rear communication port (remote PC)
RS485 I/F:
Transmission data rate for RSM system
Connection
Connector
Cable and length
Isolation
Fibre optic I/F:

Ethernet LAN I/F:

Point to point

Multi-core (straight)

15m (max.)

RS232C 9-pin D-sub miniature conneétor female

64kbps

Multidrop mode (max. 32 relays)

Screw terminals

Twisted pair cablegmax. 1200m

2kVac for 1min.

ST connectorygradedsindex multi-mode 50/125um or
62.5/125um type, optical fibres

10BASE-TpRJ-45 connector

IRIG-B Port X\
Connection BNGCh¢onnector
Cable type 50"6hm coaxial cable
Binary Inputs

Operating voltage

Typical 74Vdc(min.70Vdc) for 110V/125Vdc rating
Typical 138Vdc(min.125Vdc) for 220V/250Vdc rating
Typical 31Vdc(min.28Vdc) for 48V/54V/60Vdc rating
Typical 15Vdc(min.14Vdc) for 24Vdc rating

Contact Ratings

Trip contacts
Make and carry

Break
Auxiliary contacts
Make and carry

5A continuously,
30A, 290Vdc for 0.5s (L/R=10ms)

0.15A, 290Vdc (L/R=40ms)

4A continuously,
10A, 220Vdc for 0.5s (L/R>5ms)

Break 0.1A, 220Vdc (L/R=40ms)
Durability

Make and carry, 10,000 operations minimum

Break 100,000 operations minimum
Mechanicagn y 4
Weight 11kg (Type-A), 14kg (Type-B)
Case colour Munsell No. 10YR8/0.5
Installation Flush mounting or rack mounting
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CT REQUIREMENT

Ideally it would be preferable to employ current transformers that did not saturate; thig™is
particularly desirable if operation of the protection is to be avoided during external faults.
However, there are circumstances due to accommodation requirements and occasionally’on the
basis of cost where this is not always possible.

The type GRL100 current differential protection will remain stable for external faults provided
that the characteristics of the current transformers are such that they saturate in a similagmanner.
Instability can occur if current transformers’ having different characteristics haye,been used or for
3-terminal applications or for instances where the remnance flux is not negligible®

For the GRL100 appropriate setting of the large current region can prevent imnstability for these
more onerous conditions. This report details the CT requirements for/the, GRL100 current
differential protection.

1. General

The setting of the large current region is defined by DIEI2. Fig.K-1.1 shows the DIFI2
characteristic. As shown in Fig.K-1.1, the operating zomeyincteases as the value of DIFI2
increases.

Id
Operating Zone
"Id = (1/6)Ir + (5/6)DIFI1
DIFI1
5/6DIF 11| " Ad Swd 20112
2 < DIEI2 Ir (=21
_2DIFI2

Fig.K-1.1 Definition of DIFI2

If an inferior CT is appliedafor differential protection, then CT saturation may be experienced
during the occurrenCe ofyexternal faults. As a result, a differential current (Id) is produced and
there is a possibility thatsa current differential relay may mal-operate. Therefore DIFI2 should be
small to prevent mal-gperation.

Converselyf DIFI2 should be larger than the anticipated load current. In addition to load current
some marginfis necessary to cater for the condition when CT saturation is experienced during
internal faulgs.

Thezefore the setting range of DIFI2 can be expressed as follows.

I, ¥<DIFI2< 3 (K-1.1)

L max
where,

ILmax : Maximum load current
B : Maximum value of DIFI2 to prevent mal-operation caused by CT saturation for external
faults.

Whether the CT is applicable or not is determined by whether or not it is possible to achieve a
setting for DIFI2. B depends on several conditions, for example, the CT specification, fault
current, time constant of the primary system, etc. However, in order to confirm that a CT for a
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particular application is satisfactory, it is not necessary to know [ and DIFI2 at this stage.
Instead, the CT requirement can be obtained by following the procedure in the next section.

From the point of view of hardware limitation, secondary maximum through fault current must be
smaller than full scale of measurement which is 65 times rated current.

2. CT requirement
<Step 1> Check the maximum through fault current Igxn

Ifmaxth <65X In

where,

Ifmaxen : Secondary maximum through fault current

I, :Rated secondary current
<Step 2> Check the CT satisfies the condition given by table K-2,1 or'K-2.2 depending on CT

types. Each table has two requirements. Both must be satisfieds

<Knee point voltage of CTs is given>

Table K-2.1 CT Requirement defined by Vi

Td [ms] Requirement 1 Requirement 2
35 Vi 2 limax(Rett R2) X3 Vik = Iimax(Rett R2) X 14.4
50 Vi = limax(Ret+ R2) X8 Vk = Iimax(Rett R2) X 20
75 Vi = limax(Ret+ REYSX4 Vk = limax(Ratt R2) X 28.8
100 Vi 2 Iima(Ret R2) < 4 Vik = Iimax(Rett R2) X 36.8
150 Vi = Iiax(Ret R2) X 8 Vk = Iimax(Rett R2) X 50.4

Vi : knee point voltage [ V]

I max : Maximum se€ondany load current
R, : secondary CLgesistance [ohms]

R, : Actual secondary{burden [ohms]
Ifinax :maximusecandary fault current

<Accuracy limitifactor of CTs is given>

Table K-2.2 CT Requirement defined by n’

Td ms] Requirement 1 Requirement 2
35 n'In= 3.75 X Ifmax n'In = ILmax <18
50 n'In= 3.75 X Ifmax n'In = ILmax X 25
75 n'In= 5 X Ifmax n’'In = ILmax X 36
100 n'In= 5 X Ifmax n’'In = ILmax X 46
150 n'In= 10 X Ifmax n'In = ILmax X 63

R, /1}+R
nl="FA " T g, (K-1.1)
R, +R,

n’ : equivalent accuracy limit factor defined by the equation above.
I,,: secondary rated current
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Rya : rated secondary burden [VA]

R, : secondary CT resistance [ohms]
R, : Actual secondary burden [ohms]

n : rated accuracy limit factor

I max :maximum secondary load current
Ifinax :maximum secondary fault current

Note : The values in the table are based on the following assumption.

- 100% DC component is superimposed.
- Only one CT is saturated.
- No remnance flux is assumed.

3. Special case

In the case of a 3 terminal-double circuit line configuration, an additional system condition must
be considered. It is possible, under certain circumstances, that when an internal fault occurs,
out-flowing fault current can also be experienced.

In this case, the effect of the out-flowing fault current must beyconsidered when calculating DIF11
and DIFI2. For example, the following application can be(considered.

Terminal A Terminal B

: X
S1 |~ Line 2/;. » s2

Terminal'€

Fig K-3.1 Special case

The following conditions,aréassumed as shown in Fig.K-3.1.

e The three termals, A, B and C, and the two T-connected transmission lines are assumed to
be live.

e Terminal C is Connected to load only.
e Line@2 CBat terminal A is open.
o Amyinternal fault occurs on the closed line at the opposite terminal, i.e. Line 1, Terminal B.

Infthis€ase,, fault current will flow as shown in Fig.K-3.1. Even though the fault is internal, the
faultieurrent Y from Line 1 at Terminal C flows out of the protected zone. Assuming the fault
current from source S2 is Z, the summation of the fault current for Linel at Terminal B is equal to
Y+Z. Hence, the current at each terminal is as follows:

Terminal A : X
Terminal B : Y+Z
Terminal C : -Y

Therefore the differential and restraint currents can be calculated as follows:

differential current : X+Z
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restraint current : X+2Y+Z

This point can be expressed in the Id-Ir plane as shown in Fig.K-3.2. It can be seen that the effect
of the outflow current is to increase the apparent restraint quantity Ir and thereby shift the poiit to

the right of where it would normally fall.

Id Id = Ir - 2DIFI2
/0
/
/
/
S
/
Xzl Xk
/// : '\
7 ' 1d = 1/6Ir+5/6DIFI1
2DIFI2 X+2Y+Z Ir

Fig.K-3.2 Internal fault in Id-Ir plane includingyout-flow current

In order to ensure that the GRL100 relay will operate €dnrectly in this case, the point shown on the

plot must fall within the operating zone.

According to this requirement, DIFI2 can be calculated as*follows.
X +Z > X+2Y+Z-2DIF12
DIFI2>Y

This means that DIFI2 must be largeithan’the amount of out-flowing current.

(K-3.1)

Therefore the condition shown in Tabled-2.1 and Table K-2.2 should be replaced by that in Table

K-3.1 and Table K-3.2 respectively.

Tablé K-3.1 CT Requirement defined by Vi

Td [ms] Requirement« Requirement 2
35 Vi Zlimax(RettRz2) X 3 Vi > Max{lumax+ limin/2, lmaxout} X (Ret+ R2) X 14.4
50 VIeZ lmax(Rett R2) X 3 Vi > Max{limax+t lminf2, limaout} X (Ret+ R2) X 20
75 Vi glmax(Rett R2) X 4 Vi > Max{Iimax+ lmin/2, limaou} X (Ret+ R2) X 28.8
100 V= lmax(Rett Re) X 4 Vi > Max{lumaxt limin/2, limaxout} X (Ret+ R2) X 36.8
150 Vi = limax(Rett R2) X 8 Vi > Max{lumax+ limin/2, lmaxout} X (Ret+ R2) X 50.4

MaX { ILMAX+ Ifmin/zs Ifmaxout } : The 1arger Of (ILMAX + Ifmin/z) and Ifmaxout .
Igtin: Minimum fault current
Itinaxout - Maximum out-flowing fault current for the special condition.

— 337 —



TOSHIBA 6F2S0835

<Accuracy limit factor of CTs is given>

Table K-3.2 CT Requirement defined by n’ O

Td [ms] Requirement 1 Requirement 2 G

35 Nl = 3.75 X limax N’ In > Max{ltmax+ limin/2, lmaxout} X 18

50 N'Ih= 3.75 X lmax n' o> Max{lmax+ limin/2, |fmaxout}><25 4

75 Nlh= 5 X limax n'In> Max{lLmaxt limin/2, lmaxout}

100 Nlh= 5 X lia N’ In > Max{lumaxt limin/2, lim

150 Nl = 10 X lfnax N’ Ih > Max{lLmax+ lmin/2,

Max { Tiyaxt Timin/2, Timaxout § - Lhe larger of (Ipmax + Iimin/2) an
Ifmin: Minimum fault current

out -

Terminal B. If their impedance is assumed to be p andig,re ely, Y can be obtained using the
following equation.

y=x—94 (Ke3.
2p+2q
For example, Y = X/4, if p=q and Y=X/2, 17&

Lfinaxout : Maximum out-flowing fault current for the Qcondition.
Y is determined by the ratio of the impedance between @ 0 Terminal C and node D to
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ENVIRONMENTAL PERFORMANCE CLAIMS

Test |

Standards

Details

Atmospheric Environment

S

Temperature [1EC60068-2-1/2 Operating range: -10°C to +55°C.

Storage / Transit: -25°C to +70°C.
Humidity IEC60068-2-78 56 days at 40°C and 93% relative humidity.
Enclosure Protection IEC60529 IP51 (Rear: [P20)

Mechanical Environment

Vibration

IEC60255-21-1

Response - Class 1
Endurance - Class 1

Shock and Bump IEC60255-21-2 Shock Response Class 1
Shock Withstand Class 1
Bump Class 1
Seismic IEC60255-21-3 Class 1
Electrical Environment Av
Dielectric Withstand IEC60255-5 2kVrms for 1 minute beteen all terminals and earth.
2kVrms for 1 minute betweemindependent circuits.
1kVrms for 1 minutélacrossimormally open contacts.
High Voltage Impulse IEC60255-5 Three positive andithreemegative impulses of 5kV(peak), 1.2/50us,

0.5J between all'terminals and between all terminals and earth.

Electromagnetic Environ

ment

NS

High Frequency
Disturbance / Damped
Oscillatory Wave

IEC60255-22-1 Class 3,
[EC61000-4-12 / EN61000-4-12

1MHz 2.5kV applied to all ports in common mode.
1MHz'1.0kV"applied to all ports in differential mode.

Electrostatic Discharge | IEC60255-22-2 Class 3, ekV/contact discharge, 8kV air discharge.
I[EC61000-4-2 / EN61000-4-2
Radiated RF [EC60255-22-3 Class 3, Field strength 10V/m for frequency sweeps of 80MHz to 1GHz and
Electromagnetic IEC61000-4-3 / EN61000-4-3 1.7GHz to 2.2GHz. Additional spot tests at 80, 160, 450, 900 and
Disturbance 1890MHz.
Fast Transient I[EC60255-22-4, IEC61000%4-4 /" | 4kV, 2.5kHz, 5/50ns applied to all inputs.
Disturbance EN61000-4-4
Surge Immunity I[EC60255-22-5, 1.2/50us surge in common/differential modes:
I[EC61000°4-5./ EN61000-4-5 HV ports: 2kV/1kV (peak)
PSU and I/O ports: 2kV/1kV (peak)
RS485 port: 1kV (peak)
Conducted RF IEC60255:22-6 Class 3, 10Vrms applied over frequency range 150kHz to 100MHz.
Electromagnetic IEC61000:4-6 / EN61000-4-6 Additional spot tests at 27 and 68MHz.
Disturbance
Power Frequency [EC60255-22-7, 300V 50Hz for 10s applied to ports in common mode.
Disturbance IEC61000-4-16 / EN61000-4-16 | 150V 50Hz for 10s applied to ports in differential mode.
Not applicable to AC inputs.
Conducted and'Radiated | IEC60255-25, Conducted emissions:
Emissions EN55022 Class A, 0.15 to 0.50MHz: <79dB (peak) or <66dB (mean)
I[EC61000-6-4 / EN61000-6-4 0.50 to 30MHz: <73dB (peak) or <60dB (mean)

Radiated emissions (at 30m):
30 to 230MHz: <30dB
230 to 1000MHz: <37dB

Eu&Commission Directives

C€

89/336/EEC Compliance with the European Commission Electromagnetic
Compatibility Directive is demonstrated according to EN 61000-6-2
and EN 61000-6-4.

73/23/EEC Compliance with the European Commission Low Voltage Directive

is demonstrated according to EN 50178 and EN 60255-5.
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Symbols used in the scheme logic and their meanings are as follows:

Signal names

Marked with [ ] : Measuring element output signal

Marked with f

Signal number

C)O

Marked with[CT—: Signal number and name of binary input by PLC function

Signal No. Signal name

Marked with [ ]:

Scheme switch

Marked with " " : Scheme switch position
Unmarked : Internal scheme logic signal
AND gates Q
A — C Output
B—— & |—out 1 1
utput her cases 0
C RS
A \\ A B C Output
B—— & ——Output 1 1 0 1
Cc — Other cases 0
A —] \2
A B C Output
—4qd &
B 0 1 0 0 1
C —9 Other cases 0
L 4 \< ’
OR gates \K
A A B C Output
B >1 —— Output 0 0 0 0
\ Other cases 1
% A B C Output
—— =21 —Output 0 0 1 0
¢ C — Other cases 1
A —
A B C Output
B ——o 21 ——Output 0 1 1 0

Other cases
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Signal inversion

A Output
P— Output 1

o

Timer

O

2 4
0 Delayed pick-up timer with d setting

T e XXX: Settime
XXX

0 n Delayed drop-off ti @ﬁxed setting

o B XXX:  Setti
XXX

t 0 Delayed piek-tp,timer with variable setting

— —— — .
X - etting range

XXX -YYY

0 t drop-off timer with variable setting
— — —

-YYY: Setting range
XXX -YYY

One-shot timer
A I ]
A —_I7] —Outp\ v v
Output 1
XXX - YYY @ -
XXX -YYY: Setting range
Flip-flop ’\
S R Output
S 0 0 No change
Output 1 0 1
R 0 1 0
1 1 0
Sch 3@
A Output A Switch Output
ON 1 ON 1
Other cases 0
L 4
Switch Output
Qutput ON 1
ON OFF 0
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Table M-1 and M-2 show operations of the multi-phase autoreclose for different faults. The
operations of the autoreclose depend on the settings of [ARC-M] and [MA-NOLK].

Cases 1 to 3 show the case when one of the double circuit lines is out of service. In MPAR2fand
[MA-NOLK]=FT, only case 1 results in single-phase tripping and multi-phase reclosing.Other
cases result in three-phase final tripping. In MPAR2 and [MA-NOLK]=FT or S+T, case(l resdlts
in single-phase tripping and multi-phase reclosing, and cases 2 and 3 result in three-phase tripping
and three-phase reclosing. In MPAR3 and [MA-NOLK]=FT, all cases result in three-phase final
tripping. In MPAR3 and [MA-NOLK]=T, all cases result in three-phase tripping and three-phase
reclosing. In MPAR3 and [MA-NOLK]=S+T, case 1 results in single-phase tripping and
single-phase reclosing, and cases 2 and 3 result in three-phase tripping and thteesphase reclosing.

In cases 4, 6, 7, 10 and 11, three different phases remain in the power transmission state, so both
MPAR2 and MPAR3 perform fault phase(s) tripping and reclosing.

In case 5, 8, 12 and 13, two different phases remain in the power transmission state, so MPAR2
performs fault phase(s) tripping and multi-phase reclosing. In MPAR3 and [MA-NOLK]=FT, all
cases result in three-phase final tripping. In MPAR3 and [MABNOEK]=T, all cases result in
three-phase tripping and three-phase reclosing. In MPAR3 and [MA-NOLK]=S+T, single- or
three-phase tripping and single- or three-phase reclosing is pe€tformed according to fault phase(s).

In cases 9, 14 and 15, the number of remaining differént,phases s less than two, so the operations
of the autoreclose depends on only the [MA-NOLK] setting:, In [MA-NOLK]=FT, all cases result
in three-phase final tripping. In [MA-NOLK]=T of*S#5all cases result in three-phase tripping
and three-phase reclosing.

Table M-1 Reclosing in MPAR2 ([ARC-M]=M2 setting)

Fault phase Tripping and'Reclosing (Tripping mode — Reclosing mode)
Case #1 line #2 line [MA-NOLK]# FT setting [MA-NOLK] =T setting [MA-NOLK] = S+T setting

No. B C A B #1 line #2 line #1 line #2 line #1 line #2 line

1 — — 1¢T—->MPAR > 16T—>MPAR — 1¢T—>MPAR —

2 X — — 3OFT — 3oT—>TPAR — 36T—>TPAR —

3 x X | — — 3oF T — 3¢T>TPAR — 36T—>TPAR —

4 16T=>MPAR 16T—>MPAR 1¢T—>MPAR

5 x 19Te&>MPAR | 1¢T—>MPAR | 16T>MPAR | 1¢T>MPAR | 16T—>MPAR | 16T—>MPAR
6 X 20T—>MPAR 26T—>MPAR 26T—->MPAR

7 X 16T>MPAR | 1¢T>MPAR | 16T—>MPAR | 1¢T->MPAR | 1¢T—->MPAR | 16T—MPAR
8 X X 2¢T—>MPAR | 16T>MPAR | 2¢T>MPAR | 1¢T—>MPAR | 20T->MPAR | 1¢T—>MPAR
9 x < & 3GFT 3OFT 3¢T>TPAR | 3¢T>TPAR | 3¢T>TPAR | 3¢T—>TPAR
10 x X 36T—>MPAR 36T—>MPAR 36T—>MPAR

1 X 2¢T—>MPAR | 16T>MPAR | 2¢T>MPAR | 1¢T—>MPAR | 20T->MPAR | 1¢T—>MPAR
12 X x 2¢T->MPAR | 2¢T->MPAR | 2¢T—>MPAR | 2¢T—>MPAR | 2¢T—>MPAR | 2¢T—>MPAR
13 X % X 36T—>MPAR | 16T->MPAR | 3¢T—>MPAR | 16T—>MPAR | 3¢T->MPAR | 1¢T—>MPAR
14 x X X X 3OFT 3OFT 30T>TPAR | 30T>TPAR | 3¢T>TPAR | 3¢T—>TPAR
15 X % x X 3OFT 3OFT 3¢T>TPAR | 3¢T>TPAR | 3¢T>TPAR | 3¢T—>TPAR

x: Fault, —: The line is out of service

MPAR: Multi-phase reclosing
SPAR: Single-phase reclosing
1 ¢ T: single-phase tripping

3 ¢ T: three-phase tripping

TPAR: Three-phase reclosing
3 ¢ FT: three-phase final tripping
2 ¢ T: two-phase tripping
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Table M-2 Reclosing in MPAR3 ([ARC-M]=M3 setting)

Fault phase Tripping and Reclosing (Tripping mode — Reclosing mode) -
Case #1 line #2 line [MA-NOLK] = FT setting [MA-NOLK] =T setting [MA-NOLK] = S+T M

No. B C A B C #1 line #2 line #1 line #2 line #1 line #2 line

1 —  —  — | 3¢FT — 3¢T>TPAR — 16T—>SPAR et

2 x — —  — | 3¢FT — 3¢T>TPAR — 36T—>TPAR —

3 x x | — — — | 3¢FT — 3oT—>TPAR — 36T>TPAR ¢ —

4 1¢T—>MPAR 16T—>MPAR 1

5 X 3OFT 3oFT 3¢T>TPAR | 3¢T>TPAR R | 16T>SPAR
6 x 2¢T—>MPAR 26T—>MPAR —>MPAR

7 x 16T>MPAR | 1¢T>MPAR | 1¢T—>MPAR | 16T— —MPAR | 1¢T—>MPAR
8 x X 3OFT 3OFT 3¢T>TPAR | 3¢T 3$T>TPAR | 16T—>SPAR
9 x X % 3OFT 3OFT 3oT—>TPAR 36T>TPAR | 3¢T—>TPAR
10 X % 36T—>MPAR 36T—>MPAR

1 x x | 20T>MPAR | 1¢T—>MPAR 2¢T—->MPAR | 16T—MPAR
12 x x x| 3GFT 3GFT 36T>TPAR | 3¢T—>TPAR
13 X % x 3OFT 3OFT —STRAR ™| 3¢T>TPAR | 3oT>TPAR | 16T—>SPAR
14 X X X X 3OFT 3OFT TP, 3¢T>TPAR | 3¢T>TPAR | 3¢T—>TPAR
15 X x x  x x| 30FT 3GFT K TPAR | 30T>TPAR | 3¢T—>TPAR | 3¢T—>TPAR

L 4

$

O
Q>®

L 4

$
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Transmission Format

The data transmission format depends on the communication mode.

Figures N-1 and N-2 show the data transmission format that applies to the data transmission
between terminals of the transmission lines by the relay. The individual parts of the trangmission
format are described below.

(1) Frame header
A signal indicating the head of a frame.
(2) Current data
12 bit data (incl. one sign bit) indicating the current value of sampling,of €ach phase.
(3) SA flag and control data

Device data (CB, DS) and control data necessary for the protective function are transmitted
by sub-commutation. Sub-commutation is used for signalssthat¥m@y be transmitted at low
speed, and has the meaning that 1-bit information is diffesent frém frame to frame.

Frames are identified by the SA flag, which is alsg tramsmitted by sub-commutation. It
detects the signal pattern of 00001 and identifies & framie number. One cycle of frame
numbers covers 12 frames.

(4) SP flag and time data

The SP flag and time data for sampling, time synchronization are transmitted by
sub-commutation. Sub-commutation deteets the signal pattern of 00001 and identifies a
frame number.

The time data for sampling time@ymchronization has 16 bits.
(5) CRC (Cyclic Redundancy Chegk)data
CRC data is added to check tramsmitting data for transmission errors.

Data without the frame Weadetyis divided by a polynomial and the resultant remainder is
transmitted as the CRCydata,

On the receiving Side, the CRC data is subtracted from the transmitted data, the result divided
by the same polynomial, and the remainder checked for 0.

Polynomial: X + %82 + X° + 1
(6) User configurable data

Numbepsof, uSetr configurable data depends on the communication mode and whether a
function 48 used or not. The transmission data and user configurable data is shown in Table
N-["and Figures N-1 and N-2.
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Table N-1 User Configurable data
Transmission data | Sending side Receiving side Remarks
Phase current 12 bits x (la, Ib, Ic) 12 bits x (la, Ib, Ic) Fixed:

Positive-sequence
Voltage

A-MODE: V1 fixed. 4 bits / 1 frame (sent
it by 3 frame shared)

B-/GPS-MODE: V1 for OST/FL. If the
OST/FL are not used, the
following are configurable.

V.COM1-S (Signal No.: 2096)
V.COM2-S (Signal No.: 2097)
V.COM3-S (Signal No.: 2098)
S.V.COM1-S (Signal No.: 2100) to
S.V.COM12-S (Signal No.: 2111)

A-MODE: V1 fixed. 4 bits / 1 frame (sent it by 3 frame shared)

B-/GPS-MODE: V1 for OST/FL. If the OST/FL are not used, the following
are configurable.

V.COM1-R1 (Signal No
V.COM2-R1 (Signal No

.. 960) / V.COM1-R2 (Signal No©976)
.1961) )
V.COM3-R2 (Signal No.:

/V.COM2-R2 (Signal No.: 97
2) / V.COM3-R2 (Signal N6*'978)

4) to S.V.COM12-R1 (SiguNd!: 975) /
0) to S.V.COM12-R2 (Sig. Nowg91)

9%
9%
9%
S.V.COM1-R1 (Sig. No

9
S.V.COM1-R2 (Sig. No.: 98

Zero-sequence
current

A-MODE: 10 fixed. 4 bits / 1 frame (sent it
by 3 frame shared)

B-/GPS-MODE: |1 for DIFG is assigned.
If the DIFG is not used, the
following are configurable.

I.COM1-S (Signal No.: 2112)
|.COM2-S (Signal No.: 2113)
|.COM3-S (Signal No.: 2114)
S.I.COM1-S (Signal No.: 2116) to
S.1.COM12-S (Signal No.: 2127)

A-MODE: I1 fixed. 4 bits / 1 frame (sent it by 3 frame shared)

B-/GPS-MODE: I1 for DIFG. If the DIEG aretnot used, the following are
configurable.

.COM1-R1 (Signal No.: 992) /COM{-R2 (Signal No.: 1008)
.COM2-R1 (Signal Nof898)4,. COM2-R2 (Signal No.: 1009)
.COM3-R2 (Signal N.»994),.1.COM3-R2 (Signal No.: 1010)
S..COM1-R1 (Sig. NO.996) to'S.L.COM12-R1 (Sig. No.: 1007) /
S.1.COM1-R2 (SigtNo.: 1012} to S.1.COM12-R2 (Sig. No.: 1023)

COM1 - COM3 A-MODE: DIF-A, -B, -C for model 513 COM1-R1 (Signal/Ne:: 1088) / COM1-R2 (Signal No.: 1128) Available for only
fixed. For other models, these COM2-Rdy(Signal No.: 1089) / COM2-R2 (Signal No.: 1129) A-MODE except for
are configurable. COMB3-R1 [Signal'No.: 1090) / COM2-R2 (Signal No.: 1130) model 513.
COM?-S (Signal No.: 2048) The following are signals without two-time verification:
COM2-S (Signal No.: 2049) ) . . .
COM3-S (Signal No.: 2050) COM1TR1_UF (Sig. No.: 1096) / COM1-R2_UF (Sig. No.: 1136)
COM2:R1_UF (Sig. No.: 1097) / COM2-R2_UF (Sig. No.: 1137)
COMB3-R1_UF (Sig. No.: 1098) / COM2-R2_UF (Sig. No.: 1138)
COM4, COM5 Used for transfer signals. COM4-R1 (Signal No.: 1091) / COM4-R2 (Signal No.: 1131)
(8581, 85S2) COM4-S (Signal No.: 2051) COM5-R1 (Signal No.: 1092) / COM5-R2 (Signal No.: 1132)
COMS-S (Signal No.: 2052) The following are signals without two-time verification:
COM4-R1_UF (Sig. No.: 1099) / COM4-R2_UF (Sig. No.: 1139)
COM5-R1_UF (Sig. No.: 1100) / COM5-R2_UF (Sig. No.: 1140)
SUB2-COM B-/GPS-MODE: RA%for RYIDSV is Sent by 12 SSP
(CBDS/RA1) assigned. /FRYIDSV is not cycle.
usedpthe following are
configurable. SUB2_COM1-R1 (Sig. No.: 1112) to SUB2_COM12-R1 (Sig. No.: 1123) /
SUB2..COM1-8(Signal No.: 2064) to SUB2_COM1-R2 (Sig. No.: 1152) to SUB2_COM12-R2 (Sig. No.: 1153)
SUB2_COM12-S (Signal No.: 2075)
SP2/RA2 SUB3_COM1-S (Signal No.: 2080) to SUB3_COM1-R1 (Sig. No.: 1168) to SUB3_COM12-R1 (Sig. No.: 1179) /
SUB3,_COM12-S (Signal No.: 2091) SUB3_COM1-R2 (Sig. No.: 1184) to SUB3_COM12-R2 (Sig. No.: 1195)
SA Configurable data. No. 2058, 2059 and

SUB_COM1-S (Signal No.: 2056) to
SUB_COMS5-S (Signal No.: 2060)

SUB_COM1-R1 (Sig. No.: 1104) to SUB_COM5-R1 (Sig. No.: 1108) /
SUB_COM1-R2 (Sig. No.: 1144) to SUB_COM5-R2 (Sig. No.: 1148)

2060 in
B-/GPS-MODE are
not available.
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Next
88 bits Frame
Frame |1 la 1 la| Ib |1 [o) 1 Ic 1 e | VI |1 lo C?Mg18/FiSS§/F§C 11 CRC |1 CRC
Al R
header > v IMaly 2| o
3 4] |5
10 bits 8 1| 4 4 |1 8 1 8 1 4 4 |11 4 | 3 1[1)1{11{111{1] 2 |1 8 1 6
] i —_
(1) (2) (3)
Fixed SUB2 R S S S
COM1 COM2 | COM3 | COwv4 bit COM5 COM D A p P
DIF-A DIF-B DIF-C 8551 8532 Y 1 2
Frame SuUB2 COM SA SP1 SP2
No. SUB COM
Legend 0 SUB2COM1 | CBDS®A 0 2 2 )
la, Ib, lc: Phase curent 1 SUB2 COM2 B 0 Py >
V1: Positive-sequence voltage 2 SUB2 COM3 C 0 2 2™
lo: Zero-sequence current 3 T
) 3 SUB2COM4 | CBRS-A 0 2 2
Ry Contoldata 4| suB2COM5 B 1 SPfag | -
SA: Samgl’ing address 5 SUB2 COM5 £ | SUBCOM1 | ARCBLOCK 2 2
. ) 13
CRC: Cyolic redundancy check 7 | suB2come B | SUBCOM3 DIFG 2 | 27
SF.C. Simultaneous fault control 8 SuB2 COM9 -C 1 2 J
(synchronized test trigger signal) 9 SUB2C€OM104 CBDS-A SUB COM5 SPARE - -
10 JfSuB2'COM11 -B | suBCcom4 TFC - -__|lime,
11 o | SUB2 COM12 C SEC. - _|data(®)
— __ N J

(*) Time data are transmitted once per two cycles.

Figure N-1 Data Transmission Format of A-MODE

User configufable commands are the followings:

COMI-1p,COMS-: These commands are sent every frame and used for high-speed signals such as
a transfer trip and block signals. COM1, COM2 and COM3 are not
available for Model 513 and assigned to DIF-A, DIF-B and DIF-C signals.

SUB COM1 to SUB _COMS: These commands are sent every 12 frames. SUB COMI,

SUB_COM2,

SUB_COM3

and SUB COM4

are

assigned

to

ARC BLOCK, Local test, DIFG, and TFC signals as default setting. If
these signals are changed, the related functions cannot be applied.
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Next
88 bits Erame
Frame |1 la 1 la b |1 Ib 1 Ic 1 Ic [ VI 1| lo ng g 1 g i S S gi C|1l CRC [1] CRC
A R
header ssals| (s|1[Y] ] [2] ¢
1] |2
10 bits 8 1 4 4 "1 8 1 8 1 4 4 11 4 | 3 2 1 8 16
\ J - J
(1) (5)
Fixed SuB2 R S S [SuB3
COM3 | COM4 bit COMS COM D A P |com
Y 1
SSA 8551 8582 RA2
Frame Vi Io SUB2:EOM+ SA SP1 SUB3_COM=
No. ©BDS/RA SUB-COM: RA2
V.COM1 | V.COM2 | V.COM3 SV.COMx 1LCOM1 | 1.COM2 | LCOM3 S..COM: * x X
0 1 V1/SPARE 1 lo/SPARE | 1 RAQ/CBDS-A 0 22 11 RA3/SPARE
1 2 | V1/SPARE 2 lo/SPARE ] 2 RA?1/CBDS-B 0 272 ]2 RA4/SPARE
2 3 | V1/SPARE 3 | lo/SPARE) |88, ["RA2/CBDSC 0 2,2° |3 [ RA5/SPARE
3 4 [ V1/SPARE 4 | 1o/SPARE \\] 4] RAO/CBDS-A 0 222" |4 | RA3/SPARE
4| vy v/ v1/ 5 | VI/SPARE | lo/ lo/ lo/ 5 |40/SPARE |5 | RA1/CBDSB 1 SPfag | 5| RA4/SPARE
5 | SPARE | SPARE | SPARE [ 6| VI/SPARE | SPARE | SPARE | SPARE | 6 _| Io/SPARE |6 | RA2/CBDSC | 1 | ARCBLOCK | 2,2° | 6 | RA5/SPARE
6 7 | V1/SPARE 7 “|alo/SPARE, |7 RAO/CBDS-A | 2 Local test 22" 17 RA3/SPARE
7 8 | V1/SPARE 8 _I'oISPARE"[ 8 RA1/CBDSB | 3 0 2" 18 RA4/SPARE
8 9 [ V1/SPARE 9. [lo/SPARE [ 9 | RA2/CBDS-C 1 272° 19 [ RA5/SPARE
9 10 _| V1/SPARE 10 |.I0/SPARE | 10 | RAO/CBDSA | 5 - 10_| RA3/SPARE
10 11_| V1/SPARE 41 |W0LSPARE | 11_| RA1/CBDSB | 4 - 11_| RAT/SPARE
11 12_| V1/SPARE 120 I0/SPARE__| 12_| RA2/CBDSC SFC. - 12_| RA2/SPARE
S~ —  Time
Legend (3) data(*)
la, Ib, Ic: Phase current g J
V1: Positive-sequence voltage (4)
lo: Zero-sequence current
ON/OFF: Controldata
RDY': Ready (*) Time data are transmitted once per two cycle.
SA: Sampling address for a cycle
SSA Sampling address for a second
SP: Sampling synchronization
CRC: Cyclic redundancy check
SFC. Simultaneous fault control
(synchronized test triggersignal)
Figure N-2 Data Transmission Format of B-MODE and GPS-MODE
User configurablé commands are as:
COM!1 to €OM3: Used for sampling address.
COM4 and€OM5:  Used for transfer signals.
SUB_COM: These commands are sent every 12 frames. SUB_COMI1 and SUB_COM?2

are assigned to ARC_BLOCK and Local test signals as default setting. If

these signals are changed, the related functions cannot be applied.

V.COM1 to V.COM3 and S.V.COM1 to S.V.COM12: If the OST and FL functions are not used,
the user can use these commands. The V.COMI1 to V.COM3 commands
are sent every frame. The S.V.COMI to S.V.COM12 are sent every 12
frames.

[.COM1 to I.COM3 and S.I.COM1 to S.I.COM12: If the DIFG function is not used, the user can
use these commands. The .COM1 to .COM3 commands are sent every
frame. The S.I.COM1 to S.I.COM12 are sent every 12 frames.
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SUB2 COMI1 to SUB2 COMI12: These commands are assigned to bits (RA*) for relay address
monitoring RYIDSV as default setting. If the RYIDSV is not used, the us

can use these commands. If multi-phase autoreclosing function is appli€d
for example, these commands are assigned to CBDS-A, -B and —C suc Q

shown in Figure N-1. g |

SUB3 COM1 to SUB3 COMI12: These commands are also assigned to bits (RAx*) ay
address monitoring RYIDSV as default setting. If the RYIDSV is not used,
the user can use these commands. 'S
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1.

Segregated-phase Current Differential Element DIF

(1) Small current region DIFI1
The characteristic of the DIF for small current region is expressed by the following equation:
Iq = (1/6)I; + (5/6)DIFI1
Where, DIFI1 defines the minimum operating current. Therefore, DIFI1 is determined to detect
minimum fault current with margin of 1.5.
Examples: Minimum fault current = 3000A, CT ratio = 2000
DIFI1 = 3000A/1.5/2000=1 A
(2) Large current region DIFI2
The characteristic of the DIF for large current region is expressed by the following equation.

Iq =1 -2 x DIFI2

Where, DIFI2 defines the maximum out-flow current during antinternal fault.

The characteristic has stronger restraint and prevents the g£lément from operating falsely in
response to the erroneous current caused by the CT saturation, The CT saturation occurs in smaller
current than the current determined CT over current ¢onstant when the fault current includes
transient DC. Therefore, DIFI2 is preferable as smallvas possible, but it must be larger than the
maximum out-flowing current during an internabfault!

In case of two terminal network, the maximum out-flowing current is the maximum load current.
In this case, DIFI2 is determined to the maximumtoad current with margin of 3 or 4.

Examples: Maximum load currentis 2000A, CT ratio = 2000
DIFI2 = 2000A x3/2000 =3 A

2. Zero Sequence Current DifferentiahElement DIFG

The minimum operating sensitivity of DIFGI is determined to detect high impedance earth fault.
DIFGI is set to 30 to 50% @t the,minimum fault current DIFI1 setting.

DIFG must not operate im,response to the erroneous current caused by transient errors of the CT
during an external fault. Therefore, the time delay TDIFG setting is preferable larger than 0.1s.
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Appendix P

Programmable Reset Characteristics
and Implementation of Thermal Model
to IEC60255-8
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Programmable Reset Characteristics

The overcurrent stages for phase and earth faults, OC1 and EF1, each have a programmable reset featute:
Resetting may be instantaneous or definite time delayed.

Instantaneous resetting is normally applied in multi-shot auto-reclosing schemes, to ensure correct
grading between relays at various points in the scheme.

The definite time delayed reset characteristic may be used to provide faster clearapee of intermittent
(‘pecking’ or ‘flashing’) fault conditions. An example of where such phenomena may be@€xperienced is in
plastic insulated cables, where the fault energy melts the cable insulation and temporasily%extinguishes the
fault, after which the insulation again breaks down and the process repeats.

An inverse time overcurrent protection with instantaneous resetting cannot detectithis condition until the
fault becomes permanent, thereby allowing a succession of such breakdowns téyoccur, with associated
damage to plant and danger to personnel. If a definite time reset delaygof, feor’example, 60 seconds is
applied, on the other hand, the inverse time element does not reset immediately after each successive fault
occurrence. Instead, with each new fault inception, it continues to integrate from the point reached during
the previous breakdown, and therefore operates before the condition{becomes permanent. Figure P-1
illustrates this theory.

Intermittent

Fault Condition
TRIP LEVEL
Inverse Time Relay /
with Instantaneous
Reset
TRIP LEVEL

Inverse Time Relay
with Definite Time

Reset «—
Delayed Reset

Figure P-1
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Implementation of Thermal Model to IEC60255-8

Heating by overload current and cooling by dissipation of an electrical system follow exponential fime
constants. The thermal characteristics of the electrical system can be shown by equation (1).

2 _
0 = ZI (1—e %j x 100% (1)
IAOL

where:

0 = thermal state of the system as a percentage of allowable thermal capacity}

I = applied load current,

IaoL = allowable overload current of the system,

T = thermal time constant of the system.
The thermal state 0 is expressed as a percentage of the thermal capacity ofithe protected system, where
0% represents the cold state and 100% represents the thermal limit, thatyis the point at which no further

temperature rise can be safely tolerated and the system should be discotimected. The thermal limit for any
given electrical plant is fixed by the thermal setting 5oL Théfelay gives a trip output when 6 = 100%.

If current I is applied to a cold system, then 0 will rise exponentially frém 0% to (I¥/Ixor> X 100%), with time
constant 7, as in Figure P-2. If 6 = 100%, then the allowable thermal capacity of the system has been reached.

0 (%)

100% |----ff--J--NF-----moemeee

I R e

AOL

2 _
H:I%im (l—e AJxlOO%

t(s)
Figure P-2

A thermalyoyerload protection relay can be designed to model this function, giving tripping times
according to the JEC60255-8 ‘Hot’ and ‘Cold’ curves.

2
t=g-Ln % 1)y - Cold curve
Rl YO
11,2 ]
=t-Lln|——— 2) - Hot curve
|7 —Tior |
where:

Ip = prior load current.
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In fact, the cold curve is simply a special case of the hot curve where prior load current Ip = 0, catering for
the situation where a cold system is switched on to an immediate overload.

Figure P-3 shows a typical thermal profile for a system which initially carries normal load current, a
then subjected to an overload condition until a trip results, before finally cooling to ambient tem;b

0 (%) Overload Current
Condition Trip at 100% V'S

100% - - m oo e N\t

Normal Load
Current Condition
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IEC60870-5-103 Configurator

IEC103 configurator software is included in a same CD as RSM 100, and can be installed easily.as
follows:

Installation of IEC103 Configurator
Insert the CD-ROM (RSM100) into a CDROM drive to install this software on a PC.

Double click the “Setup.exe” of the folder “\IEC103Conf” under the root directory, and @perate it
according to the message.

When installation has been completed, the IEC103 Configurator will be“tegisteréd in the start
menu.

Starting IEC103 Configurator

Click [Start]—[Programs]—[IEC103 Configurator]—>[IECConf]*te, the"IEC103 Configurator
software.

Note: The instruction manual of IEC103 Configurater €an be viewed by clicking
[Help]—[Manual] on IEC103 Configurator.
Requirements for IEC60870-5-103 master station

Polling cycle: 150ms or more
Timeout time (time till re-sending the request frame to relay): 100ms or more

IEC103 master. GR relay

) Data request

\>

Polling cyele: “&, Response frame
150msyor mare |

Response frame

IEC60870-5-103Interoperability
1. Physical'kayer
1.1 Electri¢al interface: EIA RS-485
Number of loads, 32 for one protection equipment
1.2 Optical interface
Glass fibre (option)
ST type connector (option)
1.3 Transmission speed

User setting: 9600 or 19200 bit/s
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2. Application Layer
COMMON ADDRESS of ASDU
One COMMON ADDRESS OF ASDU (identical with station address)

3. List of Information

The following items can be customized with the original software tool “IEC103 configurator”.
(For details, refer to “IEC103 configurator” manual No.6F2S0839.)

- Items for “Time-tagged message™: Type ID(1/2), INF, FUN, Transmission.gondition(Signal
number), COT

- Items for “Time-tagged measurands”: INF, FUN, Transmission condition(Signal number),
COT, Type of measurand quantitics

- Items for “General command”: INF, FUN, Control condition(Signal number)

- Items for “Measurands”: Type ID(3/9), INF, FUN, Numbegof measurand, Type of
measurand quantities

- Common setting

e Transmission cycle of Measurand frame
e FUN of System function
e Test mode, etc.

CAUTION: To be effective the setting dataywritten via the RS232C, turn off the DC supply of
the relay and turn on again.
3.1 IEC60870-5-103 Interface
3.1.1 Spontaneous events

The events created by the relay gvill be sent using Function type (FUN) / Information numbers
(INF) to the IEC60870-5-103 master station.

3.1.2 General interrogation

The GI request canfbe used to read the status of the relay, the Function types and Information
numbers that will®be retutned during the GI cycle are shown in the table below.

For details, referte,the standard IEC60870-5-103 section 7.4.3.
3.1.3 €ycligimeasurements

Therelay wilbproduce measured values using Type ID=3 or 9 on a cyclical basis, this can be read
fromthe relay using a Class 2 poll. The rate at which the relay produces new measured values can
be customized.

3.1.4 Commands

The supported commands can be customized. The relay will respond to non-supported commands
with a cause of transmission (COT) of negative acknowledgement of a command.

For details, refer to the standard IEC60870-5-103 section 7.4.4.
3.1.5 Test mode

In test mode, both spontaneous messages and polled measured values, intended for processing in
the control system, are designated by means of the CAUSE OF TRANSMISSION ‘test mode’.
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This means that CAUSE OF TRANSMISSION = 7 ‘test mode’ is used for messages normally
transmitted with COT=1 (spontaneous) or COT=2 (cyclic).

For details, refer to the standard IEC60870-5-103 section 7.4.5. O

3.1.6 Blocking of monitor direction < )
If the blocking of the monitor direction is activated in the protection equipment, all indications and
measurands are no longer transmitted. .

For details, refer to the standard IEC60870-5-103 section 7.4.6.

3.2 List of Information \%

The followings are the default settings.
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List of Information
IEC103 Configurator Default setting
INF Description Contents Gl |Type| COT FUN DPI
ID Signal No.] OFF| ON

Standard Information numbers in monitor direction
System Function

0 |End of General Interrogation |Transmission completion of Gl items. - 8 10 255 - - =

0 |Time Synchronization Time Synchronization ACK. - 6 8 255 - - -

2 |Reset FCB Reset FCB(toggle bit) ACK - 5 3 192 - - --

3 |Reset CU Reset CU ACK - 5 4 192 = - -

4 |Start/Restart Relay start/restart -- 5 5 192 - - -

5 |Power On Relay power on. Not supported - - -
Status Indications

16 |Auto-recloser active géi.iipﬁfﬁlﬁ'ﬁsﬁbﬁ’ie.ﬁ:éf.vre“"’ser thisitemisset | g | 4 |1,0,11,12| 192 1411 1| 2
17 [Teleprotection active {LIps“l’tf;t'IZ”S:f'tgg;(‘ft'ﬁz"le":;”';’:t"z)”lfai:j!ab'e e | 1] 1,912 Y02 1412 1| 2
18 |Protection active g(:ttr:\?eprl?t:;tl?sr;tlstoa:;zlﬁ?\ls this ftem is set to Gl | 1 1,9,12 192 1413 1 2
19 |LED reset Reset of latched LEDs - 1 1,14,12 192 1409 - 2
20 |Monitor direction blocked gc;fgr;he..;ggifnsgn:;i::f;z::ri;elay tocontrol | | 4 i1 192 1241 1 2
21 [restmoce e e AR A R E
22 |Local parameter Setting Z\\I/Zi? i: :z:ﬂg EZi?r%(lashyas?edn?.ne at the local, the Not supported

23 |Characteristic1 Setting group 1 active Gl 1 1,9, 11,12 192 1243 1 2
24 |Characteristic2 Setting group 2 active Gl 1 1,9, 11,12 192 1244 1 2
25 |Characteristic3 Setting group 3 active Gl 1 1,9, 11,12 192 1245 1 2
26 |Characteristic4 Setting group 4 active Gl 1 1,9, 11,12 192 1246 1 2
27 |Auxiliary input1 Binary input 1 No set

28 |Auxiliary input2 Binary input 2 No set

29 [Auxiliary input3 Binary input 3 No set

30 |Auxiliary input4 Binary input 4 No set
Supervision Indications

32 |Measurand supervision | Zero sequence current supefvision Gl 1 1,9 192 1267 1

33 |Measurand supervision V Zero sequence voltage supewision Gl 1 1,9 192 1268 1

35 |Phase sequence supervision |Negative sequence\voltage supevision Gl 1 1,9 192 1269 1

36 | Trip circuit supervision Output circuit supervision Not supported

37 |I>>backup operation Not supported

38 |VT fuse failure VT failure Not supported

39 [Teleprotection disturbed CF(CGemmunication system Fail) supervision Gl 1 1,9 192 226 1

46 |Group warning Only alarmiing Gl 1 1,9 192 1258 1

47 |Group alarm Tripiblocking and alarming Gl 1 1,9 192 1252 1
Earth Fault Indications

48 |Earth Fault L1 A phase earth fault No set

49 |Earth Fault L2 B phase earth fault No set

50 |Earth Faultd3 C phase earth fault No set

51 |Earth Fault Fwd Earth fault forward Not supported

52 |Earth Fault Rev Earth fault reverse Not supported
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IEC103 Configurator Default setting

INF Description Contents Gl |Type| COT FUN DPI
ID Signal NO.J OFF] ON

Fault Indications

64 |Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up No set

65 |Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up No set

66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up No set

67 |Start/pick-up N Earth fault element pick-up No set

68 |General trip Any trip - | 2] 1 192 120 | - | 2

69 |Trip L1 A phase, A-B phase or C-A phase trip No set

70 |Trip L2 B phase, A-B phase or B-C phase trip No set

71 |Trip L3 C phase, B-C phase or C-A phase trip No set

72 |Trip I>>(back-up) Back up trip No set

73 |Fault location X In ohms Fault location - 4] 192 1048 | - | -

74 |Fault forward/line Forward fault Not supported

75 |Fault reverse/Busbar Reverse fault Not supported

76 ;I'r:I:Spr::ttteecgion Signal Carrier signal sending Not supported

77 |Teleprotection Signal received|Carrier signal receiving Not supported

78 |Zone1 Zone 1 trip Not supported

79 |Zone2 Zone 2 trip Not supported

80 |Zone3 Zone 3 trip Not supported

81 |Zone4 Zone 4 trip Not supported

82 |Zone5 Zone 5 trip Not supported

83 |Zone6 Zone 6 trip Not supported

84 |General Start/Pick-up Any elements pick-up No set

85 |Breaker Failure CBF trip or CBF retrip ER 1 192 2 | -2

86 |Trip measuring system L1 Not supported

87 |Trip measuring system L2 Not supported

88 |Trip measuring system L3 Not supported

89 |Trip measuring system E Not supported

90 |Trip I> Inverse time OC trip - 2 1 192 114 - 2

91 |Trip I>> Definite time OC trip - 2 1 192 113 - 2

92 |Trip IN> Inverse time earth fault @C-trip. -- 2 1 192 117 - 2

93 |Trip IN>> Definite time earth fault OC/trip - 2 1 192 115 - 2
Autoreclose indications

128 |CB 'ON' by Autoreclose CB close command outpiit -] 1] e

129 gft;(;)el\(l:}:sy;ong—nme Not supported

130 [Autoreclose Blocked Autorecl@se, block ol | 1] 19 [ 1e2 | 121 | 2] 4

Details of Fault locatien settings in IEC103 configurator

INF| Tbl f Offsét |Data type Coeff
73 5 26 short 0.1
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IEC103 configurator Default setting

INF Description Contents Gl T?/ge coT | FUN |Max. Nof
Measurands

144 |Measurand | <meaurand |> No 0

145 [Measurand |,V <meaurand 1> No 0

146 |Measurand I,V,P,Q <meaurand |> No 0

147 |Measurand IN,VEN <meaurand |> No 0

148 l;)/l’%a‘?urand IL1,2,3, VL1,2,3, Lar{qg’;ljf;,:gah\:b' V¢, P, Q, f measurand - 9 2.7 192 9
Generic Function

240 |Read Headings Not'supported

241 (I?’fe:cé:)tﬂ;i)butes of all entries Not sipported

243 |Read directory of entry Not supported

244 |Real attribute of entry Nof supported

245 |End of GGI Not supported

249 |Write entry with confirm Not supported

250 |Write entry with execute Not supported

251 |Write entry aborted Not supported

Details of MEA settings in IEC103 configurator

INF| MEA| Tbl | Offset |Data type Limit Coeff
Lower | Uppek
148 | Ia 1 36 short 0 4096 3.49333
Ib 1 40 short 0 4096 3.41333
Ic 1 44 short 0 4096 3.41333
Va 1 0 short 0 4096 0.26877
Vb 1 4 short 0 4096 0.26877
Ve 1 short 0 4096 0.26877
P 2 8 long -4096 4096 | 0.00071661
Q 2 12 long 24096 4096 | 0.00071661
f 2 16 short 0 4096 0.34133
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IEC103 Configurator Default setting

INF Description Contents d?rZZtJZL lege cot | Fun
Selection of standard information numbers in control direction
System functions
o [remniroene EERRE
0 |Time synchronization - 6 8 255
General commands
16 |Auto-recloser on/off ON/OFF 20 20 192
17 [Teleprotection on/off ON/OFF 20 20 192
18 |Protection on/off (*1) ON/OFF 20 20 192
19 |LED reset Reset indication of latched LEDs. ON. 20 20 192
23 |Activate characteristic 1 Setting Group 1 ON 20 20 192
24 |Activate characteristic 2 Setting Group 2 ON 20 20 192
25 |Activate characteristic 3 Setting Group 3 ON 20 20 192
26 |Activate characteristic 4 Setting Group 4 ON 20 20 192

Generic functions

Read headings of all defined

240 Not supported
groups

241 Rea.d values or attributes of all Not supported
entries of one group

243 Read directory of a single Not supported
entry

244 Read values or attributes of a Not supported
single entry

245 Generjal Interrogation of Not supported
generic data

248 |Write entry Not supported

249 |Write entry with confirmation Not supported

250 |Write entry with execution Not supported

Details of Command settings in [EC103 configurator

(*1) Note: While the relay receives theg'Rrotection off' command, " IN SERVICE LED" is off.

INF DCO
Sig off | Sigon Rey, | Valid time
16 2684 2684 v 0
17 2685 2685 v 0
18 2686 2686 v 0
19 0 2688 200
23 0 2640 1000
24 0 2641 1000
25 0 2642 1000
26 0 2643 1000

v/ : signal reverse
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Description Contents GRL100 supported Comment
Basic application functions
Test mode Yes
Blocking of monitor direction Yes
Disturbance data No
Generic services No
Private data Yes

Miscellaneous

Measurand

Max. MVAL = rated

value times
Current L1 la Configurable
Current L2 Ib Configurable
Current L3 lc Configurable:
Voltage L1-E Va Configurable.
Voltage L2-E Vb Configurable
Voltage L3-E Ve Configurable
Active power P P Configurable
Reactive power Q Configurable
Frequency f f Configurable
Voltage L1 - L2 Vab Configurable

Details of Common settings in [EC103 ¢onfigurater

- Setting file’s remark:

- Remote operation valid time [ms]:
- Local operation valid time [ms]:

- Measurand period [s]:

- Function type of Systemdunctions:

- Signal No. of Test mode:

GRL190 100

4000
4000
2
192
1242

- Signal No. for Real time and Fault number: 1279
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[Legend]

GI: General Interrogation (refer to IEC60870-5-103 section 7.4.3)
Type ID: Type Identification (refer to IEC60870-5-103 section 7.2.1)

1

O 00 O\ L A W

31

: time-tagged message

: time-tagged message with relative time

: measurands [

: time-tagged measurands with relative time
: identification

: time synchronization

: general interrogation termination

: measurands II

10:
11:
20:
23:
26:
27:
28:
29:
30:

generic data

generic identification

general command

list of recorded disturbances

ready for transmission for disturbance data
ready for transmission of a channel

ready for transmission of tags
transmission of tags

transmission of disturbance values

: end of transmission

COT: Cause of Transmission (refer to IEC60870-58103 section 7.2.3)

0 1N N bW

Ne)

41

42:

43

44

: spontaneous

: cyclic

: reset frame count bit (ECB)

: reset communicationjunit(€U)
: start / restart

: power on

: test mode

: time synchronjzation

: general imterrogation

10:
11:
12:
20:
20
31:
402

terminationfof general interrogation

locdloperation

remote ‘gperation

posttive acknowledgement of command

negative acknowledgement of command
transmission of disturbance data

positive acknowledgement of generic write command
: negative acknowledgement of generic write command
valid data response to generic read command

: invalid data response to generic read command
generic write confirmation

FUN: Function type (refer to IEC60870-5-103 section 7.2.5.1)
DPI: Double-point Information (refer to IEC60870-5-103 section 7.2.6.5)

DCO: Double

Command (refer to IEC60870-5-103 section 7.2.6.4)
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O

The file extension of IEC103 setting data is “.csv”. The version name is recommend@ue
provided with a revision number in order to be changed in future as follows:

IEC103 setting data is recommended to be saved as follows:

(1) Naming for IEC103setting data

First draft: wkxkxk (0].csv ¢

Second draft:  #sss%x 02.csv \%

Third draft: stk (03.csv

r o Revision number @

The name “#*:**#%” is recommended to be able to discriminate the, relayatype such as GRZ100 or
GRL100, etc. The setting files remark field of IEC103 is ter up to 12 one-byte
characters. It is utilized for control of IEC103 setting data.

=0/

Ll operaliorn vk bane [ms]

‘ Meazurand period []

Function type of Syttem

L 4

(2) Saving thelEC103 2&
The IEC103 setting'data 1® recommended to be saved in external media such as FD (floppy disk)

or CD-R, not to aj the folder.

Q>®
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the reply frame from relay contend.

(The sending and receiving timing
coordination is irregular in half-duplex
communication.)

TOSHIBA 6F2S0835
Troubleshooting
No. Phenomena Supposed causes Check / Confirmation
Object Procedure
1 Communication Address setting is incorrect. BCU Match address setting between BCU and relay.
trouble (IEC103 . o .
A RY Avoid duplication of address with other relay.
communication is
not available.) Transmission baud rate setting is BCU Match transmission baud rate setting’between
incorrect. BCU and relay.
RY
Start bit, stop bit and parity settings of | BCU Go over the following Settings by BCU. Relay
fjata that BCU transmits to relay is setting is fixed agffollowing*settings.
incorrect. - Start bit: 1bit
- Stop bit: 1bit
- Parity_settingaeven
The PRTCL1 setting is incorrect. (The RY Change the PRTCL1 setting. Relation between
model with PRTCL1 setting.) PRTCL 1"8etting and available transmission
protocolis referred to the following table.
RS485 port at the | PRTCL1 | PRTCLA1
back of the relay | =HDLC =IEC
COM1 (CH1) HDLC IEC
COM2 (CH2) IEC -
RS485 or optical cable interconpection 4| Cable - Check the connection port.(CH1/CH2)
Is incorrect. - Check the interconnection of RS485 A/BICOM
- Check the send and received interconnection of
optical cable.
The setting of converter(is incorrect. Converter | In the event of using G1IF2, change the DIPSW
(RS485/optic conversion islexecuted setting in reference to INSTRUCTION MANUAL
with the transmission channel, etc.) (6F2S0794).
The relationship between logical “0/1” of | BCU Check the following;
the signal and\Sig.onfoff is incorrect. (In Logical0 : Sig.on
the eventiof usingyoptical cable) Logicalt:Sig off
Terminal resistor is not offered. cable Impose terminal resistor (150[ohms)) to both ends
(Especiallywhen RS485 cable is long.) of RS 485 cable.
Relay gannot receive the requirement BCU Check to secure the margin more than 15ms
frame from BCU. between receiving the reply frame from the relay
@Fhe timing coordination of sending and ;rgjutransmmmg the next requirement frame on
receiving switch control is irregular in '
half-duplex communication.)
The requirement frame from BCU and BCU Check to set the time-out of reply frame from the

relay.

Time-out setting: more than 100ms (acceptable
value of response time 50ms plus
margin)
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No. Phenomena Supposed causes Check / Confirmation Q v

Object Procedure

2 HMI does not The relevant event sending condition is | RY Change the event sending condition (sign
display IEC103 not valid. number) of IEC103 configurator if the

event on the SAS error. When the setting is correct, ch

side. condition by programmable LED, etc.
The relevant event Information Number | RY Match the relevant event Information,Number
(INF) and/or Function Type (FUN) may SAS (INF) or Function Type (FUN) between the relay
be different between the relay and SAS. and SAS.
The relay is not initialised after writing RY Check the sum valu setting data from
IEC103 configurator setting. the LCD screen. ing from the sum

value on IEC10 tor, initialise the relay.
It changes to the block mode. RY Change the IE settling to Normal.
3 Time can be BCU does not transmit the frame of time | BCU i
synchronised with | synchronisation.
[EC103 . . .
o The settling of time synchronisation RY
communication.

source is set to other than IEC.

ote) BCU: Bay control unit, RY: Relay \
>

N

: (SD

xS
Q)C)

N
&

L 4
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1. Failed module tracing and its replacement

If the “ALARM” LED is ON, the following procedure is recommended. If not repaired, confact

the vendor.

Procedure

“‘ALARM” LED ON?

Any LCD messages?

Not displayed

Countermeasure

No failure

Not displayed

Press [VIEW] key Céntact the vendor.

Yes

Contact the vendor.

Locate the failed module.

DC supply “OFF”

Module replacement

DC supplysON’

“‘ALARM” LED OFF?

End

Locate the failedémodule referring to Table R-1.

Caution: Check that the replacement module has an
identical module name (VCT, SPM, 101,
02, etc.) and hardware type-form as the
failed module. Furthermore, the SPM and
FD modules must have the same software
name and version. Refer to Section
4251,

As shown in the table, some of the messages cannot
identify the fault location definitely but suggest plural
possible failure locations. In these cases, the failure
location is identified by replacing the suggested
failed modules with spare modules one by one until
the "ALARM" LED is turned off.

If both “IN SERVICE” LED and “ALARM” LED are

OFF, check the followings.

Check: Is DC supply voltage available with the correct
polarity and of adequate magnitude, and
connected to the correct terminals?
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Table R-1 LCD Message and Failure Location

Message Failure location
VCT  SPM 101 102 103, 104 FD HMI Channel  Disco 0
(GCOM) or 105, nectbble
108(*) 106
Checksum err x
ROM-RAM err x ¢
SRAM err y %
BU-RAM err x \
DPRAM err x
EEPROM err X @
ROM data err v 0
AD err x
VO err x(2) x (1) Q x (2)
V2err <@ x(1) (b < (2)
10 err % (2) x (1) x (2)
Id err x (2) x (1) x (2)
CTerr x (2) x (2) x (1)
Sampling err x \
DIO err x(2)  x(1) x(1) x &(1)
RSM err x (2) x (1) ®
COM_....err x
FD:...err x (2) x (1) x (1
O/P circuit fail x(2)  x(1) \ x (1
DS fail x(2)  x (2@ x (1)
Com.1 fail, Com.2 fail x (2)* * )* x (1)*
Sync.1 fail, Sync.2 fail x (2)% Q‘) x (2)* x (1)*
TX1 level err, x (10)* x (2)¥ x (1)*
TX2 level err
RX1 level err, x x (2 x(2) x (1)
RX2 level err
CLK 1 fail, CLK 2 fail Q x (2 x(2)* x (1)*

Term1 rdy off,

\@ @

Term2 rdy off

RYID1 err, RYID2¢err x (2)*

CT fail 2) x (2)
x (2)

No-working of LCD

x (1)

[08gequired for models 204, 206, 214 and 216.

The location marked with (1) has a higher probability than the location marked with (2).

The item of location marked with (*): also check the remote terminal relays and equipment.
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2. Methods of Replacing the Modules

A CAUTION  When handling a module, take anti-static measures such as wearing an earthed
wrist band and placing modules on an earthed conductive mat. Otherwise, many
of the electronic components could suffer damage.

CAUTION After replacing the SPM and/or FD modules, check all of the settings including
the data related the PLC and IEC103, etc. are restored the original settings.

The initial replacement procedure is as follows:

1). Switch off the DC power supply.

A WARNING  Hazardous voltage may remain in the DC ciréuit just*after switching off the
DC power supply. It takes about 30 second§ fox the"voltage to discharge.

2). Remove the front panel cover.
3). Open the front panel.

Open the front panel of the relay by unscrewing theybiniding screw located on the left side of
the front panel.
\
—> >
[ ]

% —

Case size : 1/2”inchs

4). Detach the holding bar:

Detach the module holding bar by unscrewing the binding screw located on the left side of the
bar.
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5). Unplug the cables.

Unplug the ribbon cable running among the modules by nipping the catch (in case of black
connector) and by pushing the catch outside (in case of gray connector) on the connector.

H—=
[
Black connector |:|:|:|

6). Pull out the module.

Pull out the failure module by pulling up or down the toprandbottom levers (white).

Gray connector =

H

G -

SPM module

7). Insert the replacementimodule.

Insert the replacement moedule into the same slots where marked up.

8). Do the No.5 tesNo.1.steps in reverse order.

A CAUTION Supply DC power after checking that all the modules are in their original
positions and the ribbon cables are plugged in. If the ribbon cables are not
plugged in enough (especially the gray connectors), the module could suffer
damage.

Details of the gray connector on modules (top side)

X Not enough (OEnough
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9). Lamp Test
o key is pushed 1 second or more by LCD display off. O

e It checks that all LCDs and LEDs light on. 0

10). Check the automatic supervision functions.

e LCD not display “Auto-supervision” screens in turn, and Event Records L 4

e Checking the “IN SERVICE” LED light on and “ALARM LED” lig%
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PLC setting sample for autoreclosing (JARCSW application)

If the follower Terminal is reclosed after checking the leader Terminal reclosed in the autoreclose
mode “SPAR”, the leader Terminal is assigned to the signal number 1 with signal name
“CONSTANT _1” and the follower Terminal assigned to the signal number 498 with signal.name
“3PLL” as shown in Figure S-1.

ARC
01 -10s (For Leader CB)

[ARC-M]
“'SPAR", "SPAR & TPAR"
[No-Link & Single-phase trip

[ARC-M]
“MPARZ", "MPARS"

ARC

CONSTANT 1

ARC
Single-phase trip (For Leader CB)

[ARC-M]
J"sﬁ", "SPAR & TPAR"
[No—Link & Single-phase trip

[ARC-M]
+"I\FARZ", "MPAR3"

3PLL

FolloweriTerminal

Figure S-1

In this case, the reclosing conditien ofySPR.L-REQ)] is the difference between the leader Terminal
and the follower Terminal. If themsame setting is required for the reclosing condition of
[SPR.L-REQ], set the PLC asing the [UARCSW] described in 2.10.2 as follows:

ARC
s (For Leader CB)

"3PEEY. —
& >1
Py
[UARCSW]
h /£ por

Figure S-2

Theweclosé condition can be changed by the position of [UARCSW].
[UARCSW] =P1: (No condition for reclosing)
[UARCSW] = P2: 3PLL (Three phase live line condition for reclosing)

The [UARCSW] is effective when the reclosing condition of PLC setting has the difference
between the leader Terminal and the follower Terminal.
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Ordering
1. Line Differential Protection Relay
a. Two-terminal application

Relay Type:
Line differential protection relay

Relay Model:

-Model100: No autoreclose
18 Bls, 13 BOs, 6 trip BOs
18 Bls, 23 BOs, 6 trip BOs
-Model200: With autoreclose for single breaker scheme
25 Bls, 19 BOs, 6 trip BOs
28 Bls, 37 BOs, 6 trip BOs
22 Bls (12-independent), 19 BOs, 3 trip BOs
25 Bls (12-independent), 37 BOs, 3 trip BOs
-Model300: With autoreclose for one and a half breaker scheme
25 Bls, 19 BOs, 6 trip BOs
28 Bls, 37 BOs, 6 trip BOs
-Model400: With autoreclose for single breaker scheme
/ with fault detector
28 Bls, 31 BOs, 6 trip BOs
-Model500: With autoreclose for one and a half breaker scheme
/ with fault detector
28 Bls, 31 BOs, 6 trip BOs
28 Bls, 31 BOs, 6 trip BOs

401

501
503

eruool-[Je- [ [ LIS

Ratings:

1A, 50Hz, 110V/125Vdc
1A, 60Hz, 110V/125Vdc
5A, 50Hz, 110V/125Vdc
5A, 60Hz, 110V/125Vdc
1A, 50Hz, 220V/250Vdc
1A, 60Hz, 220V/250Vdc
5A, 50Hz, 220V/250Vdc
5A, 60Hz, 220V/250Vdc
1A, 50Hz, 48V/54V/60Vdc
1A, 60Hz, 48V/54V/60Vdc
5A, 50Hz, 48V/54V/60Vdc
5A, 60Hz, 48V/54V/60Vdc
1A, 50Hz, 24V/30Vdc

1A, 60Hz, 24V/30Vdc

5A, 50Hz, 24V/30Vdc

5A, 60Hz, 24V/30Vdc

Differential relay communication interface:

Electrical interface (CCITT-G703-1.2.1)

Electrical interface (CCITT-G703-1.2.2 or 1.2.3)

Optical interface(Short wavelength light: GI: 2km class)
Optical interface(Long wavelength light: SM: 30km class)
Optical interface(Long wavelength light;, DSE;, 80km class)
Electrical interface (RS530, X.21)

Communications:

Fibre optic

Dual RS485

Dual Fibre optic
RS485 + Fibre optic

(*Note) 10BASE-I is available for alternative communication
port

Miscellaneous:

GPS opt.. input

LED label:

Standard
Option: User configurable LED label

Note: Model 503 has countermeasure
of CT saturation function.

Terminal A Terminal B

|
I I
GRL100 | < Communication route ~. [GRL100

— 384 —



TOSHIBA 6F2S0835

b. Three-terminal application erutoo|- [ e[ L LI ]-[4

Relay Type:
Line differential protection relay GRL100
Relay Model:
-Model100: No autoreclose
18 Bls, 13 BOs, 6 trip BOs 111
18 Bls, 23 BOs, 6 trip BOs 112
-Model200: With autoreclose for single breaker scheme
25 Bls, 19 BOs, 6 trip BOs 211
28 Bls, 37 BOs, 6 trip BOs 212
22 Bls (12-independent), 19 BOs, 3 trip BOs 214
25 Bls (12-independent), 37 BOs, 3 trip BOs 216
-Model300: With autoreclose for one and a half breaker scheme
25 Bls, 19 BOs, 6 trip BOs 311
28 Bls, 37 BOs, 6 trip BOs 312
-Model400: With autoreclose for single breaker scheme
/ with fault detector
28 Bls, 31 BOs, 6 trip BOs 411
-Model500: With autoreclose for one and a half breaker scheme
/ with fault detector
28 Bls, 31 BOs, 6 trip BOs 511
28 Bls, 31 BOs, 6 trip BOs 513
Ratings:

1A, 50Hz, 110V/125Vdc 1
1A, 60Hz, 110V/125Vdc 2
5A, 50Hz, 110V/125Vdc 3
5A, 60Hz, 110Vv/125Vdc 4
1A, 50Hz, 220V/250Vdc 5
1A, 60Hz, 220V/250Vdc 6,
5A, 50Hz, 220V/250Vdc 7
5A, 60Hz, 220V/250Vdc 8
1A, 50Hz, 48V/54V/60Vdc A
1A, 60Hz, 48V/54V/60Vdc B
5A, 50Hz, 48V/54V/60Vdc C
5A, 60Hz, 48V/54V/60Vdc D
1A, 50Hz, 24V/30Vdc E
1A, 60Hz, 24V/30Vdc F
5A, 50Hz, 24V/30Vdc G
5A, 60Hz, 24V/30Vdc H

Differential relay communication interface:

Electrical interface (CCITT-G703-1.2.1) 1
Electrical interface (CCITT-G703-1.2.2 or 1.2.3) 2
Optical interface(Short wavelength light: GI: 2kmg€lass) 3
Optical interface(Long wavelength light: SM: 30km class) 6
Optical interface(Long wavelength light: DSF: 80km class) 7
9
G
H

Electrical interface (RS530, X.21)
Optical I/F (2km class) + Optical I/F (30km class)
Optical I/F (2km class) + Optical I/F (80kmiglass)

Communications:

1
Fibre optic 2
Dual RS485 3
Dual Fibre optic 4
RS485 + Fibre optic 9

(*Note) 10BASE-T is available f6Falternative communication

port
Miscellaneous: 4 W ____l_o______
None 0
GPS opt.. input 1
LEDlabel: g o | ______
Standard None
Option: User configurable LED label J
Terminal A Terminal B
Note: Model 513 has countermeasure erTma : Ia
of CT saturation function. o
Communication route #1
<

Communication route #2
- GRL100
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2. Optical Interface Unit (Option)

LetFt |- [ |- IQ
Type: Q

Model
____________________________________________________ >
For X21 (%) 01
For CCITT-G703-1.2.1 02 %
For CCITT-G703-1.2.2 or 1.2.3 03 \
For X21 04

DC auxiliary power supply:

DC 48V/54V/60V 01

DC 110V/125V 02
DC 220V/250V 03

Note (*): With Outer case. For details, see the G1IF1 instruction manua
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Version-up Records

Version Date Revised Section Contents
No.
0.0 May. 19, 2005 First issue.
0.1 Jul. 12,2005 | 229 Added Section 2.2.9 ‘Blind Zone Protection’.
0.2 Jul. 25,2005 | 2.6 Added the description (Note).
3.34 Added Section 3.3.4.
3.3.10 Modified Table 3.3.10.1.
6.7.2 Modified Table 6.7.2.1.
Appendices Modified Appendix B, H, P and R.
0.3 Sep. 14,2005 | 2.2.13 Modified the setting range table and the Setting of TBSV,&i€DT1 and TCDT2.
2123 Modified the description and Figure 2.12.3.1, anddeleted Figure 2.12.3.4.
3.3.6 Modified the description.
Appendices Modified Appendix S.
04 Sep. 27,2005 | 2.2.13 Modified the setting range table and thefdescription, and added the ‘Setting of
T.SFT1, T.SFT2, B.SYN1 and B.SYN2&
3.21 Modified Tables 3.2.1.2 and 3.2.1.3.
Appendices Corrected the terminal No. in AppendixG (206B).
14 Oct. 12,2005 | 2.10.2 Modified the description and Figufes2»10.2.1, 2.10.2.3 and 2.10.2.9, and
added Figure 2.10.2.8.
Appendices Modified Appendix B, H and M}
15 Feb. 10,2006 | 2.10.2.1 Modified the descfiptiorrand Eigure 2.10.2.1.
2.10.2.2 Modified the deseriptiontand Figure 2.10.2.8.
2.10.2.3 Modified the sefting range table.
3.15 Modified the deseription.
4.26.7 Modified the LGB, sample screen (Scheme switch).
Appendices Modified the Appendix B and H, and added Appendix S. (Old Appendix S — T)
1.6 May 15,2006 | 2.2.7.1 Modified the description.
229 Madified the description.
2.2.13 Medifiedhthe description of setting range table and TDSV, TCDT1 and TCDT2
setting.
2.12.1 Modified the description.
2122 Modified the description and Figure 2.12.2.1.
3.3.6 Modified the description.
3.3.10.1 Modified Table 3.3.10.1.
Appendices Modified Appendix E, G, H, K'and T.
1.7 May. 31,2006 | 4.1.2 Modified the description.
4.246v4 Modified the description of <PRTCL1>.
412.6.6 Modified the description.
Appendices Modified Appendix G.
1.8 Jul. 19, 2006 {\ |42.2113 Modified the description of the ‘CT Ratio matching’.
Appendices Modified Appendix T.
1.9 Nowi02, 2006 “1v2.2.8 Modified the description and added Figure 2.2.8.1.
3.1.5 Modified the description of user configurable LED.
3.3.2 Modified the description of ‘DC supply monitoring’.
411 Modified the description of LED.
421 Modified the description of latch LED operation.
4241 Modified the description of ‘Note'.
426.10 Modified the description.
Appendices Modified Appendix Q and R.
2.0 Apr. 03,2007 |4.24.6 Modified the description.
4.4 Modified the description.
55 Modified the description.
6.7.2 Modified the description and Table 6.7.2.1.
Appendices Modified Appendix E, F, K, R, Qand T.
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Version Date Revised Section Contents
No.

2.1 Sep. 27,2007 | 2.10.2.2 Modified the description and Figure 2.10.2.8.
2.12.2 Modified the description.
4231 Added the description on the sample of fault record screen.
4275 Added the description of ‘Note’.
6.7.3 Modified the description of ‘CAUTION'.
Appendices Modified Appendix G, K, Rand T.
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