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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 GRD130,,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,%ill be followed by
important safety information that must be carefully reviewed.

A DANGER Indicates an imminently hazardous situation whigh Will result in death or

serious injury if you do not follow the instructiens.

AWARNING Indicates a potentially hazardous situatiofi which could result in death or
serious injury if you do not follow the instrugtions.

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

CAUTION Indicates a potentially hazardeuSsituation which if not avoided, may result in
property damage.
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AWARNING

e Exposed terminals

Do not touch the terminals of this equipment while the power is on, as the high voltage generated
is dangerous.

e 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.

o Fiber optic

Do not view directly with optical instruments.

ACAUTION
e Earth

The earthing terminal of the equipment must be securely earthed.

CAUTION

e Operating environment

The equipment must only used within the range “of ambient temperature, humidity and dust
detailed in the specification and in an environmien,free of abnormal vibration.

e Ratings

Before applying AC voltage or the DC pawger supply to the equipment, check that they conform
to the equipment ratings.

e Printed circuit board

Do not attach and remove pringed cifeuit boards when the DC power to the equipment is on, as
this may cause the equipmenttomalfunction.

e External circuit

When connecting the gutput'@dntacts of the equipment to an external circuit, carefully check the
supply voltage used 4m ordePto prevent the connected circuit from overheating.

e Connection cable
Carefully handle the €onnection cable without applying excessive force.
e DC power

If d¢poweer has not been supplied to the relay for two days or more, then all fault records, event
recordsand disturbance records and internal clock may be cleared soon after restoring the power.
Thisds be¢ause the back-up RAM may have discharged and may contain uncertain data.

¢ Modification
Dognot modify this equipment, as this may cause the equipment to malfunction.
e Short-link

Do not remove a short-link which is mounted at the terminal block on the rear of the relay before
shipment, as this may cause the performance of this equipment such as withstand voltage, etc., to
reduce.

e Disposal

When disposing of this equipment, do so in a safe manner according to local regulations.

— 2
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1. Introduction

GRD130 series relays provide overvoltage and undervoltage protection for distribiition
substations, generators, motors and transformers.

The GRD130 series has two models and provides the following protection schemes in both
models.

¢ Overvoltage and undervoltage protection with definite time or inverse itnie.characteristics

¢ Instantaneous overvoltage and undervoltage protection

The GRD130 series provides the following protection schemes depending on the models.
e Zero phase sequence overvoltage protection

e Negative phase sequence overvoltage protection

The GRD130 series provides the following functions for(allimodels.
e Four settings groups
e Configurable binary inputs and outputs
e Circuit breaker condition monitoring
e Trip circuit supervision
e Automatic self-supervision
e Menu-based HMI system
e Configurable LED indication
e Metering and recording funétions

e Communications fgf Temote setting and data download is provided by the RSM (Relay
Setting and Ménitoting) System.

e Front mounted RS232 serial port for local PC communications
e Rear mountedyRS485 serial port for remote PC communications

e JEC60870-5-103 protocol is provided for communication with substation control and
automation'systems.

Table 1.1 lyshows the members of the GRD130 series and identifies the functions to be provided
by eagh member.




TOSHIBA

6F2S0757

Table 1.1.1 Series Members and Functions
|:| : Scheme switch [APPL] setting

GRD130 -
Model Number 210 410
1PP 1PN 2PP 3PN 3PV 3PP 2PP —
Voltage input 1PP+Vo | 1PN+Vo | 2PP 3PN 3PN+Vo | 3PP+Vo | 2PR+Vo
IDMT OV v v v v v v v
DT OV v v v v v v v
IDMT UV v v v v v v v
DT UNV v v v v v v v
ZPS IDMT OV v 4 V(%) 4 4 4
ZPS DT OV 4 v V(%) v 4 4
NPS IDMT OV v v v v v
NPS DT OV v v v v v
Trip circut v v v v v v v
supervision
Self supervision v v v v
CB state monitoring | v/ v v v
Trip counter alarm 4 V' v v
Multiple settings v v % v v v v
groups
Metering v v v v v v v
Fault records v % v v v v v
Event records v v v v v v v
Disturbance records | v/ v v v 4 v v
Communication v 4 4 v v v v

1PP: single phase-to-phase voltage

1PN__single,phase-to-neutral voltage

2PP: two phase-to-phase voltage
3RP:thie€ phase-to-phase voltage

3PNathree phase-to-neutral voltage
Vy:.desidual voltage (Vi)
IDMT: inverse definite minimum time
DT: definite time
O/V: overvoltage protection
U/V: undervoltage protection
ZPS: zero phase sequence
NPS: negative phase sequence
(*): V calculated from three phase voltages.

CAUTION:

Do not change the APPL setting under service condition of the relay.
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Model 210 provides single-phase overvoltage and undervoltage protection with zero sequenc
overvoltage protection or two-phase overvoltage and undervoltage with negative sequ
overvoltage protection, depending on the scheme switch [APPL] setting.

Model 410 provides three-phase or two-phase overvoltage and undervoltage protection With zero
sequence overvoltage protection and negative sequence overvoltage protection, dependin e
scheme switch [APPL] setting.
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2. Application Notes

2.1 Phase Overvoltage Protection

GRD130 provides three independent phase overvoltage elements. OV1 and OW2 are
programmable for inverse time (IDMT) or definite time (DT) operation. OV3 has definite time
characteristic only.

21.1 Inverse Time Overvoltage Protection

The inverse time overvoltage protection element OV1 and OV2 havegheplDMT characteristic
defined by equation (1):

t=TMS x +c (D

A
where:

t = operating time for constant voltage V (seconds);
V = energising voltage (V),

Vs = overvoltage setting (V),

TMS = time multiplier setting

k, o, ¢ = constants defining curve.

The standard IDMT characteristi€ [(IDMT] of GRD130 is illustrated in Figure 2.1.1.

In addition to the standard IDM T eurvejthe OV1 and OV2 can provide user configurable IDMT
curve. If required, set the schemielswiteh [OV+EN] to “C” and set the curve defining constants k,
a, and c. The following table'shows the setting ranges of the curve defining constants.

Table 2.1.1 Specification of IDMT Curves

Curve Deseription Curve Defining Constants

k o c
Standard “IDMT” 1 1 0
User configurable curve 0.00 - 300.00 0.00-5.00 0.000 -5.000

Definite.timeyreset

A'definiteime resetting characteristic is applied to the OV1 and OV2 elements when the inverse
time delay is used.

If definite time resetting is selected, and the delay period is set to instantaneous, then no
intentional delay is added. As soon as the energising voltage falls below the reset threshold, the
element returns to its reset condition.

If the delay period is set to some value in seconds, then an intentional delay is added to the reset
period. If the energising voltage exceeds the setting for a transient period without causing
tripping, then resetting is delayed for a user-definable period. When the energising voltage falls
below the reset threshold, the integral state (the point towards operation that it has travelled) of
the timing function (IDMT) is held for that period.
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This does not apply following a trip operation, in which case resetting is always instantaneous.

The OV1 and OV2 have a programmable dropoft/pickup(DO/PU) ratio.

Overvoltage Inverse Time Curves O

1000.000

100.000 @

Operating Time (secs)

1 1.5 2 25 3

Applied Voltage (x Vs)

.1.1 IDMT Characteristic for OV
L 2

Scheme Logic x&
t

Figure 2.1.2 sh heme logic of the overvoltage protection with selective definite time or
inverse time characteristic.

The defini protection is selected by setting [OV1EN] to “DT”. Definite time operation is
oltage protection, and trip signal OV1 TRIP is given through the delayed
TOVI.

i
time protection is selected by setting [OVIEN] to “IDMT” or “C”. Inverse time

operatign is enabled for overvoltage protection, and trip signal OV1 TRIP is given.

Th%e protections can be disabled by the scheme switch [OV1EN] or binary input signal OV1
BLOCK.

OV2 provides the same logic as the OV 1.

— 10 —
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I - TOV1
1(*) & 3 t 0 ]
| | 1 OV1-1(x) TRIR
ov1 2(*)—| — — HZ_‘ L |
3(x) — & & t 40 ] OV1-2(fTRIP
& & t 0 o .
— ] ] A 51 OV1-3(*) TRIP
T 0.00 - 300.00s L
[OV1EN] -
— & >#%—ov1 TRIP
"IDMT" or “C” —
&
1P ]
| | &
I - TOV2
1(x) & & t 0 ~u Al
ov2 2(*)_| - & 7 1 OV2-1(x) TRIP
3(%) ._i '_i t 40 1] 0V2-2(+) TRIP
& L& Yy >_1 OV2-3(x) TRIP
- I 0.00 - 300.00s -
[OV2EN] N\
— & >1 oV2 TRIP
"IDMT" or “C” —
&
1P |
L | &
(*)Note : Phases 1, 2 and 3(are replaced with the followings:
[APPL] setting
Phase
1PP 1PN 2PP 3PN, 3PV 3PP
1 phaseAfo-phase™| phase-to-neutral A - B phase A phase A - B phase
2 R — B - C phase B phase B - C phase
3 y — — C phase C - Aphase

Figure 2.1.2 Overvoltage Protection (OV1, OV2)




TOSHIBA 6F2S0757

2.1.2 Definite Time Overvoltage Protection

OV3 element is used for definite time overvoltage protection.
The OV3 element has a programmable DO/PU ratio. O
Scheme Logic C)

Figure 2.1.3 shows OV3 scheme logic. The OV3 gives a signal through delayed pick-up timer
TOV3. The OV3 is mainly used to output alarm signal OV3 ALARM. The alarm can béblocked
by incorporated scheme switch [OV3EN] and binary input signal OV3 BLOGK.

TOV3 %
1(%) | t 0
ov3 29— é Z 51 |——0V3 ALARM
3(*) & 7
O O

[OV3EN] —Z |
+ on 0.00 - 100.00s (b

KL
M:

(*)Note : Phases 1, 2 and 3 are replaced with the fol
etting

,_..
o

—

Phase
1PP 2PP 3PN, 3PV 3PP
1 phase-to-phase A - B phase A phase A - B phase
2 — B - C phase B phase B - C phase
3 — — C phase C - Aphase
Figure efinite Time Overvoltage Protection (OV3)
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21.3 Settings

ranges.

The table shows the setting elements necessary for the overvoltage protection and their seb

Element Range Step Default Remarks ‘ ,

ov1 10.0-200.0V 01V 120.0V OV1 threshold setting

TOV1 0.05-100.00 0.01 10.00 OV1 IDMT time multiplier setting,
Required if [OV1EN] 5,2 or 3.

0.00-300.00 s 0.01s 0.10s OV1 definite ti %quired if

[OV1EN] = 1.\

TOVIR 0.0-300.0s 0.1s 0.0s :

OV1DPR 10-98 % 1% 95 %

ov2 10.0-200.0V 01V 140.0 V

TOV2 0.05-100.00 0.01 10.00 MT time multiplier setting.

ired if OV2EN] =2 or 3.
0.00-300.00 s 0.01s 0.1 2 definite time setting. Required if

[OV2EN] = 1.

TOV2R 0.0-300.0s 0.1s \ OV2 definite time delayed reset.
Required if [OV2EN] = 2 or 3.

OV2DPR 10-98 % 1% \95 % OV2 DO/PU ratio setting.

0ov3 10.0-200.0V 0.1 m 160.0 V OV3 threshold setting.

TOV3 0.00 -300.00 s 0) S 0.10s OV3 definite time setting.

OV3DPR 10-98 % \’o 95 % OV3 DO/PU ratio setting.

[OV1EN] Off / DT / IDMT @ Off OV1 Enable

[OV2EN] Off /DT / II@ Off OV2 Enable

[OV3EN] Off OV3 Enable

— 13 —



TOSHIBA 6F2S0757

2.2 Phase Undervoltage Protection

GRD130 provides three independent phase undervoltage elements. UV1 and UV2 programmable
for inverse time (IDMT) or definite time (DT) operation. UV3 has definite time characteristic
only.

2.2.1 Inverse Time Undervoltage Protection

The inverse time undervoltage protection element UV1 and UV2 have the IDMT characteristic
defined by equation (2):

t =TMS x +c 2)

kK
-07,)
where:

t = operating time for constant voltage V (seconds),
V = energising voltage (V),

Vs = undervoltage setting (V),

TMS = time multiplier setting,

k, o, ¢ = constants defining curve.

The standard IDMT characteristic of GRD430 iswillustrated in Figure 2.2.1.

In addition to the standard IDMT cusve, the/lUV1 and UV2 can provide user configurable IDMT
curve. If required, set the scheme switch [UV*EN] to “C” and set the curve defining constants k,
a, and c. The following table showsithe setting ranges of the curve defining constants.

Table"2.2. \Specification of IDMT Curves

Curve Description Curve Defining Constants

k o c
Standard “IDMT” 1 1 0
User configurable'curve 0.00 - 300.00 0.00-5.00 0.000 -5.000

Definite time reset

Thegdefmite time resetting char-acteristic is applied to the UV1 and UV2 elements when the
inversgitime delay is used.

If definité” time resetting is selected, and the delay period is set to instantaneous, then no
intentional delay is added. As soon as the energising voltage rises above the reset threshold, the
element returns to its reset condition.

If the delay period is set to some value in seconds, then an intentional delay is added to the reset
period. If the energising voltage is below the undercurrent setting for a transient period without
causing tripping, then resetting is delayed for a user-definable period. When the energising
voltage rises above the reset threshold, the integral state (the point towards 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 case resetting is always instantaneous.

— 14 —
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Undervoltage Inverse Time Curves

1000.000 I
100.000 1
—_ / 1]
: |
o
Q
&
£
E
2 //
g pdinZ
[
S T™MS = 10 7 /
— %
/// /
10.000
™S=5 | ~
LT
74
™S =2
T™S = 1
1.000 :
0 02 04 06 08 1

Applied Voltage (x Vs)

Figure2.2.19DMT Characteristic for UV

Scheme Logic

Figure 2.2.2 shows the scheme logic of the undervoltage protection with selective definite time
or inverse time charagteristic.

The definite time¥ptoteetion is selected by setting [UVIEN] to “DT”. Definite time operation is
enabled for undesvoltage protection, and trip signal UV1 TRIP is given through the delayed
pick-up timer TUV 1§

The inversé time protection is selected by setting [UVIEN] to “IDMT” or “C”. Inverse time
operatien 1§¢nabled for undervoltage protection, and trip signal UV1 TRIP is given.

These proteetions can be disabled by the scheme switch [UV1EN] or binary input signal UV1
BROECK.

In addition, when applying to detect the moderate voltage drop by load shedding, there is a user
programmable voltage threshold VBLK. If all measured phase voltages drop below this setting,
thefr the undervoltage protection is prevented from operating. This function can be disabled by
the scheme switch [VBLKEN]. The [VBLKEN] should be set to “OFF” (no use) when the UV
elements are used as fault detectors, and set to “ON” (use) when used for load shedding.

Note: When [VBLKEN] is “On”, the VBLK must be set lower than any other UV setting values and
the UV should be set to a time delayed tripping.

UV2 provides the same logic as the UV1.

— 15 —
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- - TUV1
1(%) & & t 0 ]
UVA-1(x)JRIP
UVA — " 4 —Z >1 (%)
24— — — ||
\ t 0 —_—
3(+) =5 i i o Uy2(TRIP
t 0 —
p— i L i 7 » ’ UVA-3(+) TRIP
0.00 - 300.00s L
NON -
UVBLK
— - | & >1 —UV1 TRIP
OFF" uviEN] o —
+J &
"IDMT" or “C” L
mf
- . TUV2
1(%) & t 0 ]
& -
V2 — 5 % 7 1 UV2-1(x) TRIP
20— — — [
3(*) - i | i t g0 ; UV2-2(x) TRIP
t 0 —
=4 & | y $—— UV2:3(+) TRIP
0:00 - 300.00s -
O . | & >1 —UV2 TRIP
[UV2EN] —
+J &
"IDMT" or “C’ —
B mf

(*)Note : Phases 1, 2 and 3 are'replaced with the followings:

[APPL] setting
Phase
1PP 1PN 2PP 3PN, 3PV 3PP
1 phase-to-phase W, phase-to-neutral A - B phase A phase A - B phase
2 @ — B - C phase B phase B - C phase
3 R — — C phase C - Aphase

Figure 2.2.2 Undervoltage Protection (UV1, UV2)

— 16 —
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2.2.2 Definite Time Undervoltage Protection

UV3 element is used for definite time undervoltage protection. O

Scheme Logic

As shown in Figure 2.2.3, UV3 has independent scheme logic. The UV3 gives a signal h
delayed pick-up timer TUV3. The UV3 is mainly used to output alarm signal UV3 ALARM. The
alarm can be blocked by incorporated scheme switch [UV3EN] and binary input sigal UVv3

BLOCK.
TUV3 %

1(%) & s | t 0
uv3 2(*)—| — g — ’ >1 ——UV3 ALRAM
3(+) & & t 49
_‘ *—1 | —1 | |ﬁL|
& t
*— | 0—i |ﬁL|
NON BLK ——— 0.00 -#00,
[UV3EN]
+
llonll
UV3 BLOCK E% K\'
(*)Note : Phases 1, 2 and 3 are replac i owings
[APPL] setting
Phase
1PP 2PP 3PN, 3PV 3PP
1 phase-to-phase | ph A - B phase A phase A - B phase
2 — B - C phase B phase B - C phase
3 - ¢ — — C phase C - Aphase
@3 Definite Time Undervoltage Protection (UV3)
L 4
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2.2.3 Settings

The table shows the setting elements necessary for the undervoltage protection and their se®

ranges.
Element Range Step Default Remarks ‘ ,
uv1 50-130.0V 01V 60.0V UV1 threshold setting
TUV1 0.05-100.00 0.01 10.00 UVl time multiplier setting. Required if
[UVIEN] =2 or 3.
0.00-300.00 s 0.01s 0.10s UV1definite ti s@quired if
[UVIEN] = 1.
TUVIR 0.0-300.0s 0.1s 0.0s UV1 definite ti yed reset.
uv2 5.0-130.0V 01V 40.0V UV2 thresheld setting.
TUV2 0.05-100.00 0.01 10.00 plier setting. Required if
=2o0r3.
0.00-300.00 s 0.01s 0.10s finite time setting. Required if
N] = 1.
TUV2R 0.0-300.0s 0.1s 0.0 %efinite time delayed reset.
uv3 5.0-130.0V 01V UV3 threshold setting.
TUV3 0.00 -300.00 s 0.01s x UV3 definite time setting.
VBLK 5.0-200V 01V 100V Undervoltage block threshold setting.
[UV1EN] Off/DT/IDMT/C @ DT UV1 Enable
[VBLKEN] Off/On Off UV block Enable
[UV2EN] Off/ DT/ IDMT/ C\ Off UV2 Enable
[UV3EN] Off/On Off UV3 Enable

Note: When [VBLKEN] is “©n”, the VBLK must be set lower than any other UV setting values and

the UV shdtild b a time delayed tripping.

S
&

Q>®

— 18 —
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2.3 Zero Phase Sequence Overvoltage Protection
The zero phase sequence overvoltage protection is applied to earth fault detection on unearthied;
resistance-earthed system or on ac generators.

The zero phase sequence overvoltage (ZPS) element is available for the following models and
their [APPL] settings:

Model 210 410
[APPL] setting 1PP 1PN 2PP 3PN 3PV 3PP 2PP
ZPS ) | e | = | e | ved) | S )

Note: (*1) V, (Vg) must be measured directly.
(*2) V, is calculated from the three measured phase voltages.
(*3) Vg (Vg) is measured directly in the form of the system residual voltage.

The low voltage settings which may be applied make the ZPSyclément susceptible to any 3™
harmonic component which may be superimposed on the inpuf signial. Therefore, a 3 harmonic
filter is provided to suppress such superimposed components.

For the earth fault detection, following two methods'ate in general use.

e Measuring the zero sequence voltage producediby VA residual connection (broken-delta
connection) as shown in Figure 2.3.1.

e Measuring the residual voltage across the arthingtransformers as shown in Figure 2.3.2.

A B

(Y'Y Y L

[
— 0RO (N, CROTS0

Figure 2.3.1 Earth Fault Detection on Unearthed System

A B

% m y GRD130
TN

Resistor

Figure 2.3.2 Earth Fault Detection on Generator

— 19 —
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Two independent elements ZPS1 and ZPS2 are provided and are programmable for definite time
delayed or inverse time delayed (IDMT) operation.

The inverse time characteristic is defined by equation (3). O
k
PV 19| I 3) O
o
Vs

where:

t = operating time for constant voltage V, (seconds),

L 4
V, = Zero sequence voltage (V), \
Vs = Zero sequence overvoltage setting (V), @
TMS = time multiplier setting. 0

k, a, ¢ = constants defining curve.

The standard IDMT characteristic is illustrated in Figure 2.

1000.000

00

.000 1 \

A\
\\\ ™S = 10
1.000 N\
1\ N
\\ N
N\ SN
\\ ~ —
O \\ [Tl TMS=5

| TH

| | T™s=2
T~

@ \ T
T~
0.100 i~
T~
\\\\\

L 4
2 :s;s)
0

Operating Ti

T™S =1

. 0.010 T
0 5 10 15 20

Applied Voltage (x Vs)

Figure 2.3.3 IDMT Characteristic of ZPS

— 20 —
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In addition to the standard IDMT curve, the ZPS1 and ZPS2 can provide user configurable IDMT
curve. If required, set the scheme switch [ZPS*EN] to “C” and set the curve defining constants k§
o, and c. The following table shows the setting ranges of the curve defining constants.

Table 2.3.1 Specification of IDMT Curves

Curve Description Curve Defining Constants
k a c
Standard “IDMT” 1 1 0

User configurable curve 0.00 -300.00 0.00-5.00 0.000<5.000

Definite time reset

A definite time reset characteristic is applied to the ZPS element ahenthe inverse time delay is
used. Its operation is identical to that for the phase overvoltageproteetion.

Scheme Logic

Figure 2.3.4 shows the scheme logic of the zero sequencé oyervoltage protection. Two zero
sequence overvoltage elements ZPS1 and ZPS2 withiindepefident thresholds output trip signal
ZPS1 TRIP and alarm signal ZPS2 ALARM.

The tripping and alarming can be disabled by théyscheme switches [ZPS1EN], [ZPS2EN],
[APPL] or binary input signal ZPS BLOCK.

This protection is enabled when the schemesswiteh [APPL] is set to “1PP” and “1PN” in model

210.
2PST TZPS1
t 0
& &
| 2 o1

"DT" I > ZPS1 TRIP
[ZPS1EN] >1 0.00 - 300.00s
y—7 1_ g

"IDMT" or “C”

ZPS1 BLOCK .

- TZPS2
8 8 t 0
. ] =24 >1 ZPS2 ALARM
DT | 0.00 - 300.00s
[ZPS1EN] , 1
+ ﬁ[ &
"BMT or “C”

ZPS2 BLOCK .

Figure 2.3.4 Zero Sequence Overvoltage Protection
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Settings

protection and their setting ranges.

The table below shows the setting elements necessary for the zero sequence overvoltafe

Element Range Step Default Remarks 0
ZPS1 1.0-160.0 V 0.1V 200V ZPS1 threshold setting (Vo) for tripping.
TZPS1 0.05-100.00 0.01 10.00 ZPS1 time multiplier setting.
Required if [ZPS1EN]=2 or 3. L 4
0.00-300.00 s 0.01s 0.00s ZPS1 definite time settin
Required if [ZPS1 E\
TZPS1R 0.0-300.0s 01s 00s ZPS1 definite tim set.
ZPS2 1.0-160.0V 0.1V 400V ZPS2 threshold,setti o) for alarming.
TZPS2 0.05-100.00 0.01 10.00 ZPS2 time multiplier'setting.
Requiredsi =2 or 3.
0.00-300.00 s 0.01s 0.00s ZPS2 ite time setting.
Requ PS2EN]=1
TZPS2R 0.0-300.0s 0.1s 0.0s P & nite time delayed reset.
[ZPS1EN] Off /DT /IDMT /C DT Enable
[ZPS2EN] Off /DT /IDMT /C O S2 Enable

N

O
Q>®

L 4

>
N
O
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2.4 Negative Phase Sequence Overvoltage Protection
The negative phase sequence overvoltage protection is used to detect voltage unbalafice
conditions such as reverse-phase rotation, unbalanced voltage supplying etc..

The negative phase sequence overvoltage (NPS) element is available for the following models
and their [APPL] settings:

Model 210 410
[APPL] setting 1PP 1PN 2PP 3PN 3PV 3PP 2PP
NPS — — v v v v v

The NPS protection is applied to protect three-phase motors from the damage which may be
caused by the voltage unbalance. Unbalanced voltage supply to motezs du€ to a phase loss can
lead to increases in the negative sequence voltage.

The NPS protection is also applied to prevent the starting of thie metor in the wrong direction, if
the phase sequence is reversed.

Two independent elements NPS1 and NPS2 are provided @nd aréprogrammable for definite time
delayed or inverse time delayed (IDMT) operation.

The inverse time characteristic is defined by equatien (4).

t =TMS x Lﬂ +c )

Vo) -1
where:
t = operating time for constantyeltage V, (seconds),
V, = Negative sequence voltage.(VY,
Vs = Negative sequence (@vgrvoltage setting (V),
TMS = time multipliér setting.

k, a,, ¢ = constants definifng curve.

The IDMT charactefistic 1s illustrated in Figure 2.4.1.

In addition to the standard IDMT curve, the NPS1 and NPS2 can provide user configurable
IDMT curye”Jf required, set the scheme switch [NPS*EN] to “C” and set the curve defining
constants k,fa,and c. The following table shows the setting ranges of the curve defining

constants:
Table 2.4.1 Specification of IDMT Curves
Curve Description Curve Defining Constants
k a c
Standard “IDMT” 1 1 0
User configurable curve 0.00-300.00 0.00-5.00 0.000 -5.000
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NPS Overvoltage Inverse Time
Curves

1000.000

100.000

10.000 1\

Operating Time (secs)
o

\ 4@0

1.000 1

0.100 A

0.040% T t
0 5 10 15 20

Applied Voltage (x Vs)

Figurey2.4.4 IDMT Characteristic of NPS

Definite time reset

A definite time resett€haracteristic is applied to the NPS element when the inverse time delay is
used. Its operation’is identical to that for the phase overvoltage protection.

Scheme Logic

Figure, 2.3.2 shows the scheme logic of the negative sequence overvoltage protection. Two
negativesgquefice overvoltage elements NPS1 and NPS2 with independent thresholds output trip
signal NPST¥I'RIP and alarm signal NPS2 ALARM.

Thetripping and alarming can be disabled by the scheme switches [NPS1EN], [NPS2EN],
[APPLTor binary input signal NPS BLOCK.

Thg scheme switch [APPL] is available in Model 210 and 410 in which three-phase or two-phase
overvoltage protection can be selected. This protection is enabled when three-phase voltage is
introduced and [APPL] is set to “2PP” in model 210.
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= TNPS1
t 0
& & 7
- | >1 NPS1 TRIP
DT | 0.00 - 300.00s
[NPS1EN] , >1
+ l_ &
"IDMT" or “C”
E:
TNPS2
NPS2 & & t 0
s 1 —=ZH >1 NPS2 ALARM
DT 0.00 - 300.00s
[NPS1EN] , >1
+ &
"IDMT" or “C”

NPS2 BLOCK .

Figure 2.4.2 Negative Sequence Overvoltage

Settings

The table below shows the setting elements nécessagy for the negative sequence overvoltage
protection and their setting ranges.

Element Range Step Default Remarks
NPS1 1.0-160.0V 0aV 20.0 V NPS1 threshold setting for tripping.
TNPS1 0.05-100.00 0:01 10.00 NPS1 time multiplier setting.

Required if [NPS1EN]=2 or 3.

0.00 - 300.00 s 0.01% 0.00s NPS1 definite time setting.
Required if NPS1EN]=1.

TNPS1R 0.0-300.0s 0.1s 00s NPS1 definite time delayed reset.
NPS2 1.0 - 160.0V 0.1V 40.0V NPS2 threshold setting for alarming.
TNPS2 0.05+ 100.00 0.01 10.00 NPS2 time multiplier setting.

Required if [NPS2EN]=2 or 3.

0.00 -'300.00 s 0.01s 0.00s NPS2 definite time setting.
Required if [NPS2EN]=1.

TNPS2R 0.0-300.0s 0.1s 00s NPS2 definite time delayed reset.
[NPS1EN] Off /DT/IDMT/C Off NPS1 Enable
[NPS2EN] Off /DT/IDMT/C Off NPS2 Enable

The delay time setting TNPS1 and TNPS2 is added to the inherent delay of the measuring
elements NPS1 and NPS2. The minimum operating time of the NPS elements is around 200m:s.
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2.5 Trip Signal Output

As shown in Figure 2.5.1, all the trip signals are introduced into one of the seven aiSer
configurable binary output circuits. One tripping output relay with a pair of normally openiand
closed contacts is provided to trip the local circuit breaker.

After the trip signal disappears by clearing the fault, the reset time of the tripping output relayCan
be set with the scheme switch [Reset] to “instantaneous(Inst)”, “delayed(Dl1)”, “dwell(Dw)” or
“latched(Latch)”. The time of the delayed drop-off “DI1” or dwell operation “Dw” can be set by
TBO. The setting is respective for each output relay.

When the relay is latched, it is reset with the RESET key on the relay frontpan€l ora binary input
signal REMOTE RESET. This resetting resets all the output relays colleetively.

When instantaneous reset of the tripping output relay is selected, it must be checked that the
tripping circuit is opened with a circuit breaker auxiliary contact priorte.th€tripping output relay
resetting, in order to prevent the tripping output relay from ditectly)inhterrupting the circuit
breaker tripping coil current.

The tripping output relay has a pair of normally open and closedycontact.

OV1 TRIP
OV2 TRIP
Uv1 TRIP
>1

uv2 TRIP
ZPS1 TRIP
NPS1 TRIP

GENERAL TRIP
Binary output circuit _ _
|
I
I
i [RESET]
I
I
! lllnst"
|
i / IIDWII
I+
! llDlll
I
i "Latch™
L | L T I T —_

Reset button
i
|_|_|

REMQJTE RESET

Figure 2.5.1 Tripping Output

Settings

The setting elements necessary for the trip signal output and their setting ranges are as follows:
Element Range Step  Default Remarks
[RESET] Inst/ DI/ Dw / Latch Del Output relay reset time. Instantaneous,

dwell, delayed or latched.
TBO 0.00 - 10.00s 0.01s  0.20s
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3. Technical Description

3.1 Hardware Description C)O
3.1.1  Outline of Hardware Modules

The case outline of GRD130 is shown in Appendix E.

The hardware structure of GRD130 is shown in Figure 3.1.1. %
The GRD130 relay unit consists of the following hardware modules. Thes s are fixed in
a frame and cannot be taken off individually. The human machine int ule is provided
with the front panel.

e Power module (POWD) 0

e Signal processing module (SPMD)

e Human machine interface module (HMI) Q
The hardware block diagram of GRD130 is shown iy 1@

SPMD

HMI / POWD
. O
\ i
:
Handle for & @ @ :
anaile 1or g
withd < -}
@ @

@ Figure 3.1.1 Hardware Structure without Case

L 4
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supply

Binary
input

AC input
\

Local
personal
computer

6F2S0757
POWD SPMD
DC/DC
Converter
Photo-coupler
x 8
Auxilial la Binary output
Analogue Multi- A/D waary relay (Trip
filter plexer converter command
(Max)
etc.)
Relay
RS485 . setting and
Transceiver monitoring
x1or2 system
or
IEC60870-5
-103
Human machine
Interface (HMI)
Liquidicrystal display
16 character§yx 2 lines
L EDsi},| Operation keys
>)RS232C
I/F
Figurey3.1:2 Hardware Block Diagram
POWD Module

The POWD module insulates between the internal and external circuits through an auxiliary
transformer and tzapsforms the magnitude of AC input signals to suit the electronic circuits. The
AC input signals may, be phase to neutral, phase to phase or residual voltages depending on the
relay model and configuration..

This modulesincofpérates max. 4 auxiliary VTs, DC/DC converter and photo-coupler circuits for
binary,input signals.

Theravailable input voltage ratings of the DC/DC converter are, 48V, 110V/125V or 220/250V.
The normal,range of input voltage is —20% to +20%.

SPMD Module

The, SPMD module consists of analogue filter, multiplexer, analogue to digital (A/D) converter,
main processing unit (MPU), random access memory (RAM) and read only memory (ROM) and
executes all kinds of processing such as protection, measurement, recording and display.

The analogue filter performs low-pass filtering for the corresponding voltage signals.

The A/D converter has a resolution of 12 bits and samples input signals at sampling frequencies
of 2400 Hz (at 50 Hz) and 2880 Hz (at 60 Hz).

The MPU implements more than 240 MIPS and uses a RISC (Reduced Instruction Set Computer)

— 28 —



TOSHIBA 6F2S0757

type 32-bit microprocessor.

The SPMD module also incorporates 8§ auxiliary relays (BO1-BO7 and FAIL) for binary output
signals and an RS485 transceiver.

BO1 to BO6 are user configurable output signals and have one normally open and one nétmally
closed contact. BO7 is also a user-configurable output signal and has one normally openigontact.

The auxiliary relay FAIL has one normally open and one normally closed contact, and operates
when a relay failure or abnormality in the DC circuit is detected.

The RS485 transceiver is used for the link with the relay setting and monitorifig (RSM) system.
The external signal is isolated from the relay’s internal circuits.

Human Machine Interface (HMI) Module

The operator can access the GRD130 via the human machine interfacé(HMT) module. As shown
in Figure 3.1.3, the HMI panel has a liquid crystal display (LCD)jlight eémitting diodes (LED),
view and reset keys, operation keys and an RS232C connectorgmthe*¥ront panel.

The LCD consists of 16 columns by 2 rows with a back-light and displays recording, status and
setting data.

There are a total of 6 LED indicators and their signalylabels and LED colors are defined as

follows:
Label Color Remarks
IN SERVICE Green Lit when the relay is;in serviée and flickered when the relay is in “Test” menu.
TRIP Red Lit when a trip gommandis issued.
ALARM Red Lit whenf@failurelis detected.
(LED1) Yellow Progfammable
(LED2) Yellow Programmable
(LED3) Yellow Programmable

LED1, LED2 and LED3 fare uger-configurable. Each is driven via a logic gate which can be
programmed for OR gate omAIND gate operation. Further, each LED has a programmable reset
characteristic, settablé for fastantaneous drop-off, or for latching operation. A configurable LED
can be programmed to iadicate the OR combination of a maximum of 4 elements, the individual
statuses of whichycamybe viewed on the LCD screen as “Virtual LEDs.” For the setting, see
Section 4.2.6.10. Fofithe operation, see Section 4.2.1.

The TRIP £ED and an operated LED if latching operation is selected, must be reset by user,
either by, pressing the key, by energising a binary input which has been programmed for
‘Rémote Reset’ operation, or by a communications command. Other LEDs operate as long as a
signal’is pfesent. The key is ineffective for these LEDs. Further, the TRIP LED is

controlléd with the scheme switch [AOLED] whether it is lit or not by an output of alarm element
such as OV3 ALARM, UV3 ALARM, etc..

The | VIEW | key starts the LCD indication and switches between windows. The | RESET | key
clears the LCD indication and turns off the LCD back-light.

The operation keys are used to display the record, status and setting data on the LCD, input the
settings or change the settings.

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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3.2 Input and Output Signals

3.21 AC Input Signals

Table 3.2.1 shows the AC input signals necessary for the GRD130 model and their re§pective
input terminal numbers. Their terminal members depend on their scheme switch [APPL]setting.

Table 3.2.1 AC Input Signals
I:I : Scheme switch [APPL] setting

Model
Ti’f".‘r';f' 210 210 210 410 410 410 410
1PP 1PN 2PP 3PN 3PV\’_U.PP 2PP
12 Pr;?;%go' Pﬂgﬁﬁgf' A-B phase A phase A phase A-Bphase | A-B phase
voltage voltage voltage voltage voltage voltage voltage
3.4 Residual Residual B-C phase B phase B phase B-C phase | B-C phase
) voltage (Vo) | voltage (Vo) voltage voltage voltage voltage voltage
5.6 C phase C phase C-A phase
) voltage voltage voltage
7.8 Residual Residual Residual
) voltage (Vo) | voltage (Vo) | voltage (Vo)

3.2.2 Binary Input Signals

The GRD130 provides eight pfegrammable binary input circuits. Each binary input circuit is
programmable, and provided with the function of Logic level inversion and Function selection.

Logic level inversion

The binary input circuit ofithe GRD130 is provided with a logic level inversion function and a
pick-up and drop-offgdelay timer function as shown in Figure 3.2.1. Each input circuit has a
binary switch BISNS which can be used to select either normal or inverted operation. This allows
the inputs to be dfiven either by normally open or normally closed contacts. Where the driving
contact meets the coatact conditions then the BISNS can be set to “Norm” (normal). If not, then

“Inv” (inverted)yshould be selected. The pick-up and drop-off delay times can be set 0.0 to
300.00s regpeetiyely.

Logic levelinversion function, and pick-up and drop-off delay timer settings are as follow:

Element Contents Range Step Default
BI#SNS - BISSNS Binary switch Norm/ Inv Norm
BI1PUD - BI8PUD Delayed pick-up timer ~ 0.00 - 300.00s 0.01s 0.00
BI1DOD - BI8DOD Delayed drop-off timer  0.00 - 300.00s 0.01s 0.00

The operating voltage of binary input signal is typical 74V DC at 110V/125V DC rating and
138V DC at 220/250V DC. The minimum operating voltage is 70V DC at 110/125V DC rating
and 125V DC at 220/250V DC.
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GRD130

(+) () BI1PUD BI1DOD [BI1SNS]

BI1 N +—BI1 command]
BI1 BI1 comman O
"Norm"
L .
"y
BI2PUD  BI2DOD [BI2SNS]
BI2 t 0 0 t

BI2 4.2 ‘J|ul200mmand
"Norm" X 4

BISPUD  BISDOD
BI8 t 0 0 t

BI8 2 A

3.2.1 Logi I@/ersion

Function selection \
The input signals BI1 COMMI% I8 COMMAND are used for the functions listed in Table

3.2.2. Each input signal can ted for one or some of those functions by setting. For the

setting, refer to Section 4.2.6.8
L 4

The Table also show N 1 name corresponding to each function used in the scheme logic
and LCD indicati %ﬂ ing contact condition required for each function.

[OV1BLK]

—{ov1 BLOCK
IION“
[OV2BLK]
OV2 BLOCK
IION“
[OV3BLK]
OV3 BLOCK
"ON“
* [Alarm4]
Alarm 4
"ON“

Figure 3.2.2 Function Scheme Logic

The logic of BI2 COMMAND to BI8 COMMAND are the same as that of BIl COMMAND as
shown in Figure 3.2.2.
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Functions

Table 3.2.2 Function of Binary Input Signals

Signal Names (*1)

Driving Contact Condition

QOV1 protection block
OV?2 protection block
QOV3 protection block
UV1 protection block
UV2 protection block
UV3 protection block
ZPS1 protection block
ZPS2 protection block
NPS1 protection block
NPS2 protection block
Trip circuit supervision
CB monitoring

CB monitoring
External trip (3 phase)
External trip (A phase)
External trip (B phase)
External trip (C phase)

Indication remote reset

Disturbance record store

Alarm 1
Alarm 2
Alarm 3
Alarm 4

OV1BLOCK / OV1BLK
OV2 BLOCK / OV2BLK
OV3 BLOCK / OV3BLK
UV1 BLOCK/ UV1BLK
UV2 BLOCK/ UV2BLK
UV3 BLOCK/ UV3BLK
ZPS1BLOCK/ZPS1BLK
ZPS2 BLOCK/ ZPS2BLK
NPS1BLOCK / NPS1BLK
NPS2 BLOCK / NPS2BLK
TC FAIL/ TCFALM

CB OPEN / CBOPN

CB CLOSE / CBCLS

EXT TRIP3PH / EXTSPH
EXT TRIP-APH / EXTAPH
EXT TRIP-BPH /'EXTBPH
EXT TRIP-GPH/ EXTCPH

REMOTE,RESETR RMTRST

STORE RECORD / STORCD

Alarm, 17/ Alarm1
Alarm 2 / Alarm2
Alarm 3 / Alarm3
Alarm 4 / Alarm4

Closed to block

Closed to block

Closed to block

Closed to block

Closed to block

Closed to black

Closed todlack

Closed to'block:

Clesed totblock

Closed'to block

&rip supply

€B normally open contact.
CB normally closed contact.
External trip — 3 phase.
External trip — A phase.
External trip — B phase
External trip — C phase

Closed to reset TRIP LED indication
and latch of binary output relays

Closed to store the record

Closed to display Alarm 1 text.

Closed to display Alarm 2 text.

Closed to display Alarm 3 text.

Closed to display Alarm 4 text.

(*1) : Signal names, arethose used in the scheme logic / LCD indication.

The GRD130sbinany*input signals can be programmed to switch between 4 settings groups.

Element

Contents

Range

Step

Default

BITSGS»- BIBSGS

Setting group selection

OFF/1/2/3/4

OFF

Four alafm messages can be set. The user can define a text message within 16 characters for each
alarm. The messages are valid for any of the input signals BI1 to BIS by setting. Then when inputs
associated with that alarm are raised, the defined text is displayed on the LCD.
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3.2.3 Binary Output Signals

The number of binary output signals and their output terminals are as shown in Appendix F (Al
outputs, except the relay failure signal, can be configured.

The signals shown in the signal list in Appendix A can be assigned to the output relays BO lgto
BO7 individually or in arbitrary combinations. Signals can be combined using either aneAND
circuit or OR circuit with 4 gates each as shown in Figure 3.2.3. The output circuit can be
configured according to the setting menu. Appendix C shows the factory default settings.

Further, each BO has a programmable reset characteristic, settable for instantancous drop-off
“Inst”, for delayed drop-off “D1”, for dwell operation “Dw” or for latchifig,opefation “Latch” by
the scheme switch [RESET]. The time of the delayed drop-off “DI” or dwell'operation “Dw” can
be set by TBO. When “Dw” selected, the BO outputs for the TBO set time ifthe input signal does
not continue on the TBO set time. If the input signal continues more, the BO gutput is continuous
for the input signal time.

When the relay is latched, it can be reset with the RESET key omfthe rélay front panel or a binary
input. This resetting resets all the output relays collectively.

The relay failure contact (FAIL) closes when a relay dgfecter abnormality in the DC power
supply circuit is detected.

Signal List
GATES Ny Auxiliary relay ]
AppendixA || Lo & }D ............... Nl
: 4 GATES
e JL
~_ TBO
“|nst" & 0 -
A A
[RESETIL /" Dw! ~0.00-10.00s
+ "DI" — sl _T5
oot F/A
Latch - R
Reset button —
Figure 3.2.3 Configurable Output
Settings
The setting elements necessary for binary output relays and their setting ranges are as follows:
Element Range Step Default Remarks
[RESET] Inst / DI / Dw /Latch See Appendix C  Output relay reset time. Instantaneous,

delayed, dwell or latched.

TBO 0.00-10.00s 0.01s See Appendix C
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3.3 Automatic Supervision
3.3.1 Basic Concept of Supervision

Though the protection system is in a non-operating state under normal conditions, it wdits for a
power system fault to occur at any time, and must operate for the fault without fail. Therefore, the
automatic supervision function, which checks the health of the protection system during normal
operation, plays an important role. The GRD130 implements an automatic supervision function,
based on the following concepts:

e The supervising function should not affect the protection performance.
e Perform supervision with no omissions wherever possible.

e When a failure occurs, the user should be able to easily identify the'lgcation of the failure.

3.3.2 Relay Monitoring

The relay is supervised by the following functions.

AC input imbalance monitoring
This monitoring is available only for [APPL]="3P=" setting in model 410s.

The AC voltage input is monitored to check that the following equations are satisfied and the
health of the AC input circuits is checked.

e Zero sequence voltage monitoring for, [ ABRPL]=3PN setting
[Va+ Vp+V¢|/3<6.35(V)

e Negative sequence voltagémonitoring for [APPL]=3PN, 3PV and 3PP setting
[Va +a’Vp +aVe|/ 3 < 6.35(VY
where, a = Phase shifter of 120°, a> = Phase shifter of 240°

The zero sequence monitofing and negative sequence monitoring allow high sensitivity detection
of failures that have o0cgurred 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 withghe incefrect phase sequence.

A/D accuragy"checking

An analogteference voltage is input to a prescribed channel in the analog-to-digital (A/D)
comverter, and it is checked that the data after A/D conversion is within a prescribed range, and
that the A/D conversion characteristics are correct.

Memory'monitoring

Memory is monitored as follows, depending on the type of memory, and checks are done to
verify that memory circuits are healthy:

¢ Random access memory monitoring:
Writes/reads prescribed data and checks the storage function.

e Program memory monitoring: Checks the checksum value of the written data.
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e Setting value monitoring: Checks discrepancies between the setting values stored in
duplicate.

Watchdog Timer

A hardware timer that is cleared periodically by the software is provided, which checkssthat the

software is running normally.

DC Supply Monitoring

The secondary voltage level of the built-in DC/DC converter is monitored, and.is checked to see
that the DC voltage is within a prescribed range.

3.3.3  Trip Circuit Supervision

The circuit breaker tripping control circuit can be monitored by a binary input. Figure 3.3.1
shows a typical scheme. When the trip circuit is complete, a small current flows through the
binary input, the circuit breaker auxiliary contacts and the trip'coik, This current flows for both
the breaker open and closed conditions. Then logic signal of the,binary input circuit TC FAIL is

" 1 "‘
GRD130 Circuit Brteaker
Tttt T N\ ¥ TTTTTTTTTTTTTA !
! ! o N |
o : : S o /NN 0O
+ve i Trip Output E : i CB Trip Coil ! -ve Trip
Trip i : N\, | | Supply
: - !
! : ) !
B & T |
IR ’
1 ! 1 ! :
| Binary i  CBAux. !
| Inpyt | ' Contacts :
Figure 3.3.1 Trip Circuit Supervision
TOFAL ) t 0 tesv
[ J Ek) e —
Bl d
(Bllecommand) 0ds

CB status “closed’

B

"OPT-ON"
[TESPEN] "ON*

—1
=1

Figure 3.3.2 Supervision Scheme Logic
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If the trip supply is lost or if a connection becomes an open circuit, then the binary input resets
and TC FAIL is "0". Figure 3.3.2 shows the scheme logic. A trip circuit fail alarm TCSV i§
output when TC FAIL is "0".

The monitoring is enabled by setting the scheme switch [TCSPEN] to "ON" or "OPTON.".
When "OPT-ON" is selected, the monitoring is enabled only while CB is closed.

3.3.4 Circuit Breaker Monitoring
The relay provides the following circuit breaker monitoring functions.

Circuit Breaker State Monitoring

If two binary inputs are programmed to the functions ‘CB OPEN’ and{CB"GLOSED”’, then the
CB state monitoring function becomes active. In normal circum$tancesfthese inputs are in
opposite states. If both show the same state during one second, then “ErtsCB” and “CB err” are
displayed in LCD message and event record message respectively.

The monitoring can be enabled or disabled by setting the scheme switch [CBSMEN].

Trip Counter Alarm

e The trip counter increments the number of tripping‘@petations performed. An alarm is issued
when the count exceeds a user-defined settingi[ CALM.
The trip count alarm can be enabled or disabled bysetting the scheme switch [TCAEN].

The Trip Count Alarm function is triggered each timea trip is issued, and can also be triggered by
an external device via a binary input.

3.3.5 Failure Alarms

When a failure is detected by thetautomatic supervision, it is followed with an LCD message,
LED indication, external alarmi“and ‘@vent recording. Table 3.3.1 summarizes the supervision
items and alarms.

The LCD messages arg shown on the "Auto-supervision" screen, which is displayed
automatically when a failuré=is detected or displayed by pressing the | VIEW | key. The event
record messages are ‘Shown on the "Event record" screen by opening the "Record" sub-menu.
The alarms are retainedantil the failure is recovered.

The alarms canybe disabled collectively by setting the scheme switch [AMF] to "OFF". The
setting is used o, block unnecessary alarms during commissioning, test or maintenance.

When the Watehdog Timer detects that the software is not running normally, LCD display and
event recording of the failure may not function normally.
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Table 3.3.1 Supervision Items and Alarms

Supervision ltem LCD LED LED External Event record
Message "IN SERVICE"  "ALARM" alarm Message
Vo err, Vierr
AC input imbalance monitoring (1 On/Off (2) On (4) Relay fail'er,Relay
fail-A (2)
A/D accuracy check .
— (1 Off On (4) Relay fail
Memory monitoring
Watchdog Timer Off On (4
DC supply monitoring Err: DC 3) (3) Off Relay fail-A
Trip circuit supervision Emr: TC On On Off TC err, Relay fail-A
CB state monitoring Err: CB On On Off CB err, Relay fail-A
Trip count alarm ALM:TP On On Off TP COUNT ALM,
COUNT Relay fail-A

(1): Diverse messages are provided as expressed with " Euf:--2'hin the table in Section 6.7.2.

(2): The LED is on when the scheme switch [SVCN@],is set/to TALM" and off when set to "ALM &
BLK" (refer to Section 3.3.6).

(3): Whether the LED is lit or not depends on thigadegregof the voltage drop.

(4): The binary output relay "FAIL" operates;

3.3.6 Trip Blocking
When a failure is detected by the follewing gupgrvision items, the trip function is blocked as long
as the failure exists, and is restored when the failure is removed.
e A/D accuracy check
e Memory monitoring
e Watchdog Timer

When a fault is deteéted by the AC input imbalance monitoring, the scheme switch [SVCNT]
setting can be used togdetezmine if both tripping is blocked and an alarm is output, or if only an
alarm is output.

3.3.7 Setting
The setting elément necessary for the automatic supervision and its setting range are shown in the
table below.
Elément Range Step Default Remarks
[SVENT] ALM&BLK / ALM ALM&BLK Alarming and blocking or alarming only
[TCSPEN] OFF/ON/OPT-ON OFF Trip circuit supervision
[CBSMEN] OFF/ON OFF CB state monitoring
[TCAEN] OFF/ON OFF Trip count alarm
TCALM 1-10000 1 10000 Trip count alarm threshold setting

The scheme switch [SVCNT] is set in the "Application" sub-menu. Other scheme switches are
set in the "Scheme sw" sub-menu.
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3.4 Recording Function

The GRD130 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 remdte PC.

3.41 Fault Recording

Fault recording is started by a tripping command of the GRD130 and the féllowing items are
recorded for one fault:

Date and time

Trip mode

Operating phase

Power system quantities
Up to the 8 most-recent faults are stored as faultd@eerds\f a new fault occurs when 8 faults have
been stored, the record of the oldest fault is ideleted and the record of the latest fault is then
stored.
Date and time occurrence

This is the time at which a tripping gemmand has been initiated.

The time resolution is 1 ms using'the r€lay internal clock.

Trip mode

This shows the protection schemnde thét output the tripping command.

Operating phase

This is the operating,phasetef relay element.

Power system quantities
The following power system quantities in pre-faults and post-faults are recorded.

- Magnifudé ahd phase angle of phase voltage (Vg, Vi, V()
- #Magnitude and phase angle of phase-to-phase voltage (Vap, Ve, Vea)

- “WMagnifude and phase angle of zero sequence voltage (V)
- Magnitude and phase angle of positive and negative sequence voltages (Vy, V)
- gFrequency

Frequency is calculated from V4 (or Vg4p). When only residual voltage (zero sequence voltage) is
input to the relay, the frequency is displayed as "OHz".

The displayed power system quantities depend on relay model and its [APPL] setting as shown in
Table 3.4.1.

When V is calculated from the three phase input voltages in relay internal, the calculated V is
displayed. When V, (Ve) is measured directly, the measured input voltage is displayed.
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Table 3.4.1 Displayed Power System Quantities
Model 210 Model 410
Power system quantities
1PP 1PN 2PP 3PN 3PV 3PP 2PP
Phase Voltage o Vph o Va, Vb, Vewith Va, Vb, Vewith . )
phase angle phase angle
Vab, Ve with Vab, Vb, Veawith Vab, Ve with
O V I ] _ _ ’ 3 ]
Phase-to-phase voltage ph phase angle ohase angle phase angle
Zero sequence voltage | Vo(Ve) | Vo(Ve) o Vo with phase | Vo(Ve) with Vo(Ve)with Vo(Ve) with
angle phase angle phase angle phase angle
. _ _|Vrwith phase | V1with phase | V1with phase j# Vs wittephase | V1 with phase
Positive sequence voltage |
angie angle angle angle angle
. _ _|Vawith phase | V2 with phase | V2 with phase™y, V2 with phase | V2 with phase
Negative sequence voltage |
angie angle angle angle angle
Frequency f f f f f f f

Note: Phase angles are expressed taking that of positive sequenge veltage (V1) as a reference phase angle.
When the V1 is not available, phase angles are not displayed.
In the “2PP” setting, it is difficult to check the displayedyV 2*value with the actual value when the
phase angle between Vab and Vbc is not cleary

3.4.2 EventRecording

The events shown in Appendix B are recordedywith the 1 ms resolution time-tag when the status

changes. For BI1 to BI8 command, thewser €an'select the recording items and their status change
mode to initiate recording as below.

One of the following four modésyis selectable.

Modes Setting
Not to record the event. N
To record the event when the stats changes to "operate”. 0
To record the event when thestatus changes to "reset". R
To record the eventwhenithe status changes both to "operate" and "reset". B

For the setting, see the Section 4.2.6.5. The default setting is "B"

Up to 480 records can be stored. If an additional event occurs when 480 records have been stored,
the oldest eventaecord is deleted and the latest event record is then stored.

3.4.3 “Disturbance Recording

Disturbance recording is started when the overvoltage or undervoltage starter elements operates
or a tripping command is initiated. The records include maximum four analogue signals as shown
in Table 3.4.2, 32 binary signals and the dates and times at which recording started. Any binary
signal shown in Appendix A can be assigned by the binary signal setting of disturbance record.
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Table 3.4.2 Analog Signals for Disturbance Recording
Model Model 210 Model 410
APPL setting 1PP 1PN 2PP 3PN 3PV 3PP 2PP
Vab Va Vab Va Va Vab Vab
Analog signals velve) VitV Ve Ve Vo e Ve
Ve Ve Vea Vo(Ve)
Vo Vo(Ve) Vo(VE)

The LCD display only shows the dates and times of disturbance records $tored. Details can be
displayed on a PC. For how to obtain disturbance records on the PCJ sée the PC software

instruction manual.

The pre-fault recording time is fixed at 0.3s and post-fault recording'ime can be set between 0.1

and 3.0s.

The number of records stored depends on the post-faulf§eecording time. The approximate
relationship between the post-fault recording time and the ntimbeér of records stored is shown in

Table 3.4.3.

Note: If the recording time setting is changed, the Feeords stored so far are deleted.

Table 3.4.3 Post Fault Recording Time andiNumber of Disturbance Records Stored

Recordingtime 01s 05s 1.0sy, N5s 2.0s 255 3.0s
50Hz 40 25 15 10 9 7 6
60Hz 40 20 10 9 7 6 5
Settings
The elements necessary for injtiagting’a disturbance recording and their setting ranges are shown
in the table below.
Element  Range Step Default Remarks
ov 10.0,200:0 V 01V 1200V Overvoltage detection
uv 140-13000. 01V 60.0V Undervoltage detection
ZPS 4.0-160.0 V 01V 200V Zero sequence voltage detection
NPS 1¢0-160.0 V 01V 200V Negative sequence voltage detection

Starting the,disturbance recording by a tripping command or the starter element listed above is
efiablgd or disabled by setting the following scheme switches.

Element Range

Step  Default

Remarks

[Trip] OFF/ON

[BI] OFF/ON
[OV] OFF/ON
[uv] OFF/ON

[ZPS] OFF/ON
[NPS] OFF/ON

ON
ON
ON
ON
ON
ON

Start by tripping command
Start by Binary Input signal
Start by OV operation
Start by UV operation
Start by ZPS operation
Start by NPS operation
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3.5 Metering Function

The GRD130 performs continuous measurement of the analogue input quantities. <
measurement data shown below is renewed every second and displayed on the LCD of the &

front panel or on the local or remote PC.

- Magnitude and phase angle of phase voltage (Vg, Vi, V)
- Magnitude and phase angle of phase-to-phase voltage (Vap, Ve, Vea) S

- Magnitude and phase angle of zero sequence voltage (V)

- Magnitude and phase angle of positive and negative sequence Voltag@

- Frequency @

The above system quantities are displayed in values on the primary the secondary side
as determined by a setting. To display accurate values, it is neces to)set the VT ratio as well.
For the setting method, see "Setting the metering" in 4.2.6. tting the parameter” in
4.2.6.7.

Frequency is calculated from Vg (or Vg4p). When only residu. age (zero sequence voltage) is

S/

input to the relay, the frequency is displayed as "0H

The displayed power system quantities depend ayunodel and it’s [APPL] setting as shown

in Table 3.4.1.
When V, is calculated from the three phase i Nages in relay internal, the calculated V is
displayed. When V (Ve) is measured directly,the measured input voltage is displayed.

N
S

L 4

Q
o
&

L 4
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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 via RS485 port.

This section describes the front panel configuration and the basic configuration @fthe menu tree
of the local human machine communication ports and HMI (Human MaChine Taterface).

411 Front Panel

As shown in Figure 3.1.3, the front panel is provided with a liquidycrystal display (LCD), light
emitting diodes (LED), operation keys, and RS-232C connectote
LCD

The LCD screen, provided with a 2-line, 16-chazacter display and back-light, provides the user
with information such as records, statuses and settingsmThe LCD screen is normally unlit, but

pressing the | VIEW | key will display the digest'sereenvand pressing any key other than | VIEW
and | RESET | will display the menu screen.

These screens are turned off by pressing the/RESET | key or key. If any display is left for
5 minutes or longer without operation, the back-light will go off.

LED
There are 6 LED displays. Thé signal labels and LED colors are defined as follows:
Label Color Remarks
INSERVICE  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.
(LED1) Yellow:
(LED2) Yellow
(LED3) Yellow

LEDI, CED2%and LED3 are configurable. For the setting, see Section 4.2.6.10.

The TRIP LED lights up once the relay is operating and remains lit even after the trip command
goes‘off4The TRIP LED can be turned off by pressing the | RESET | key. Other LEDs are lit as

long as a signal is present and the | RESET | key is invalid while the signal is being maintained.
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Operation keys

The operation keys are used to display records, status, and set values on the LCD, as well as to
input or change set values. The function of each operation key is as follows:

OV A4 P Used to move between lines displayed on a screen and to enter nuffieri
values and text strings.

@ |[CANCEL]: Used to cancel entries and return to the upper screen.

L 4
) : Used to end the entering operation, return to the uppersereen or turn off
the display.

@ |ENTER |: Used to store or establish entries. &

(VIEW) and (RESET] keys

Pressing |VIEW | key displays digest screens such 4 ring", "Latest fault",
"Auto-supervision", "Alarm display” and "Indication".

Pressing key turns off the display. @

RS232C connector
The RS-232C connector is a 9-way D-type connectorfer serial RS232C connection with a local

personal computer. (b\
X
O

S
&

Q>®
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4.1.2 Communication Ports

The following two interfaces are mounted as communication ports:
e RS232C port

e RS485 port O

RS232C port S

This connector is a standard 9-way D-type connector for serial port RS232C ission and is
mounted on the front panel. By connecting a personal computer to<4this ctor, setting
operation and display functions can be performed from the personal compu

RS485 port

The RS485 port is used for the RSM (Remote Setting and Monitou stem) via the protocol
converter GIPR2 and IEC60870-5-103 communication via U (Bay Control Unit /
Remote Terminal Unit) to connect between relays and to ¢ ct a network communication

system. (See Figure 4.4.1 in Section 4.4.)

One or two RS485 ports (COM1 and COM2) is pr
Figure 4.1.1. In the relay provided with two

e rear of the relay as shown in
, COMI1 is used for the RSM or

IEC60870-5-103 communication.

o 2 COM2

™3 | O 4y 1B
TB1
DD % { HEE‘ \ RS485

] : , tion
1) :,e;.g;_;{— nE i | comq | onnec
g:g mﬂﬂz : 2 47 terminal

G
Rear view

(b) Two ports

Figure 4.1.1 Location of RS485 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 withsthe
LCD display and operation keys.

4.21 LCD and LED Displays

Displays during normal operation

When the GRD130 is operating normally, the green "IN SERVICE" LED isdlit and the LCD is
off.

Press the | VIEW | key when the LCD is off to display the digest screen$ which“are "Indication",

"Meteringl", "Metering2", "Metering3", "Metering4", "Metering5", ! Metering6", "Latest fault",
"Auto-supervision" and "Alarm Display" screens in turn. "Latest fault"!' Auto-supervision" and
"Alarm Display" screens are displayed only when there is some data%[he following are the digest
screens and can be displayed without entering the menu screens.

Indication
IND1[ 0000 00O 0¢]
IND2[ 0001 0000O]
Meteringl
Van x ok ok, xokgV Available for APPL=3PN and 3PV setting in
% % % Q% © model 410.
Vab * 0 Rk %k V Available for APPL=2PP setting in model 210,
®/k , kO and APPL=3PP and 2PP in model 410.
Vph w ok . % ok KV Available for APPL=1PP and 1PN setting in
o %, % © model 210.
Metering2
V b, * ok ok, % % kK V Available for APPL=3PN and 3PV setting in
® % , % O model 410.
Vb ¢ * ok %, % x KV Available for APPL=2PP setting in model 210,
T I and APPL=3PP and 2PP in model 410.
Metering3
Ven * ok ok, % % kK V Available for APPL=3PN and 3PV setting in
® % , % O model 410.
Ve a * ok %, % x KV Available for APPL=3PP setting in model 410.
EIE x ©
Metering4
V0 * ok ok, % % kK V Not Available for APPL=2PP setting in model
* %, & O 210.

— 46 —



TOSHIBA 6F2S0757

VA1 * ok ok, % % kK V Not available for APPL=1PP and 1PN setting in
* % % . sk © model 210.
Metering5
V 2 ® % ok, % % kK V Not available for APPL=1PP and™tPN
* % . % O setting in model 210.
Metering6
f * ok * %« Hz

To clear the latched indications (LEDs, LCD screen of Latest fault), press/(RESET | key for 3
seconds or more.

For any display, the back-light is automatically turned off afterfive minutes.

Indication (Virtual LEDs)

This screen shows the status of elements assigned asfa,virtual LED.

11 Q0 0 J]
2] 0001 0801

Status of element;
Elements depend,onuser setting. 1: Operate, 0: Not operate (Reset)

Displays in tripping
Latest fault

oV 1 Tripping element
Phase JAB BC CA Faulted voltage element

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)| kéyito scroll the LCD screen to read the rest of messages.

Press the | RESET keyato turn off the LEDs and LCD display.

Notes;
1) Wheft configurable LEDs (LED1 through LED3) are assigned to latch signals by trigger of

teippifAg, press the key more than 3s until the LCD screens relight. Confirm turning off
the configurable LEDs. Refer to Table 4.2.1 Step 1.

2) Ahen, press the key again on the "Latest fault" screen in short period, confirm turning
off the "TRIP" LED. Regfer to Table 4.2.1 Step 2.

3) When only the "TRIP" LED is go off by pressing the key in short period, press the
key again to reset remained LEDs in the manner 1) on the "Latest fault" screen or other

digest screens. LED1 through LED3 will remain lit in case the assigned signals are still active
state.
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Table 4.2.1 Turning off latch LED operation

LED lighting status

Operation "TRIP" LED Configurable LED
(LED1 - LED3)

Step 1

the "Latest fault" screen v

Press the | RESET | key more than 3s on vhe :‘4»
<.>
MY
v

continue to it turn off *

O

Step 2

Then, press the | RESET | key in short :61

period on the "Latest fault" screen Fy?

turn off
O

When any of the menu screens is displayed, the [VIEWJ and [RESET] keys do not function.

To return from menu screen to the digest "Latestifault" screen, do the following:

e Return to the top screen of the menu by repgatedlyapressing the key.

e Press the key to turn off the LCD,
e Press the | VIEW | key to displaythe digest Latest fault" screen.

Displays in automatic supervision,operation

Auto-supervision

Err: ROMTA / D

If the automatic supervisiefi function detects a failure while the LCD is off, the
"Auto-supervision" sereen 9 displayed automatically, showing the location of the failure, and the
"ALARM" LED lights.

Press the [ VIEW | kéy to display other digest screens in turn including the "Metering" and
"Latest fault'sscréens.

Press the | RESET | key to turn off the LEDs and LCD display. However, if the failure continues,
the ALARM" LED remains lit.

Aftet recovery from a failure, the "ALARM" LED and "Auto-supervision" display turn off
automatically.

If a failure is detected while any of the screens is displayed, the current screen remains displayed
and the "ALARM" LED lights.

Notes:

1)

2)

3)

When configurable LEDs (LED1 through LED3) are assigned to latch signals by issuing an
alarm, press the | RESET | key more than 3s until all LEDs reset except "IN SERVICE" LED.

When configurable LED is still lit by pressing | RESET | key in short period, press | RESET

key again to reset remained LED in the above manner.
LEDI through LED3 will remain lit in case the assigned signals are still active state.
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While any of the menu screens is displayed, the [VIEWJ and [RESET] keys do not function. To
return to the digest "Auto-supervision" screen, do the following:

e Return to the top screen of the menu by repeatedly pressing the key. O

e Press the key to turn off the LCD.

e Press the| VIEW | key to display the digest screen.

Alarm Display

IS
Alarm Display (ALM1 to ALM4) \%
k ok ok ok ok ok ok ok ok ok ok ok ok ok
% ok ok ok k% k% AL M1

The four alarm screens can be provided, and their text message ed by user. (For setting,
see Section 4.2.6.8) These alarms are raised by associated bi inputs.

Press the [ VIEW | key to display other digest screens %mcluding the "Metering" and

"Latest fault" screens.

To clear the Alarm Display, press | RESET | ke ring is available after displaying up to

ALM4. \
4.2.2 Relay Menu K
Figure 4.2.1 shows the menu hierQ@DlSO. The menu has five sub-menus, "Record",

"Status", "Set. (view)", "Set. (c and "Test". For details of the menu hierarchy, see

Appendix D. \

o
O
N

O
Q>®

L 4
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Menu —— Record F. record

E. record

D. record O
Counter 0

— Status —— Metering

— Binary I/O

— Relay element
L Time sync.

L 4
| Clock adjust. \
— LCD contrast 0
— Set. (view) ———  Version
—  Description

— Comms

—  Record @
| Status

—  Protecti

—  Binary \
— Binlﬁﬁ

escription

omms
Record
Status

&\ Protection
\ Binary I/P

— Set. (change)

L 4

Binary O/P
LED

est —I: Switch
Binary O/P

Figure 4.2.1 Relay Menu
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Record

In the "Record" menu, the fault records event records, disturbance records and counts such as trip
count.

Status

The "Status" menu displays the power system quantities, binary input and output status, relay
measuring element status, signal source for time synchronisation (BI, RSM or IEC60870-5-103),
clock adjustment and LCD contrast.

Set. (view)

The "Set. (view)" menu displays the relay version, description, relay Addeess ‘and baud rate in
RSM or IEC60870-5-103 communication, the current settings of rec@rd, status, protection,
binary inputs, configurable binary outputs and configurable LEDs.

Set. (change)

The "Set. (change)" menu is used to change the settings ofspasswerd, description, relay address
and baud rate in RSM or IEC60870-5-103 communication, réeord, status, protection, binary
inputs, configurable binary outputs and configurable'EEDs!

Since this is an important menu and is used to{€hangesettings related to relay tripping, it has
password security protection.

Test

The "Test" menu is used to set testing switchesiand to forcibly operate binary output relays.

When the LCD is off, press any,keyaether than the [VIEWJ and [RESET] keys to display the top
"MENU" screen and then proceedte the&relay menus.

ME N U v
e Rieceqor d
o S, art u s
o She t (view)
9Set . (change)
o T e st

To display the "MEENU" screen when the digest screen is displayed, press the | RESET | key to
turn off the\ldCD), then press any key other than the [VIEWJ and [RESETJ keys.

Préss 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.
The last item is not displayed for all the screens. "W " or "A" displayed on the far right shows
that lower or upper lines exist.

To move the cursor downward or upward for setting or for viewing other lines not displayed on
the window, use the ¥ and A keys.

I 4 Trip v
e Scheme S W

eProt. el ement

To return to the higher screen or move from the right side screen to the left side screen in
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Appendix D, press the key.

The | CANCEL| key can also be used to return to the higher screen but it must be used carefulls:
because it may cancel entries made so far.

To move between screens of the same hierarchical depth, first return to the higher scteen and
then move to the lower screen.

4.2.3 Displaying Records

The sub-menu of "Record" is used to display fault records, event recofds, diSturbance records
and counts such as trip count.

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 thaw the [VIEW] and [RESET]

keys.

o Select "Record" to display the "Record" sub-menu?
/1 Record \ 4
eF.record
eE.record
eD.record
e Counter

e Select "F. record" to display the!'Eyrecord)screen.
[ 2 F “wefcord v
e D i s oyl any
o C | egayr

o Select "Display" to display the dates and times of fault records stored in the relay from the top
in new-to-old sequencg.

T F.record v
# 1 16/ Jul [/ 2001
18:13:57.031
#2 20/ May/ 2001
15:29:22.101
#3 04/ Feb/ 2001
11:54:53.299
#4 28/ Jan/ 2001
07:30:18.412

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 F .r cord #1W
16/ Jul [/ 2001
18: 1 57 031
oV 1
P h a e AB BC CA
Prefaul't val ues
Van * x ok ok kK V
* % x , % ©
Vbn * % %, % x kK V
* % x , % ©
Ven * % %, % x kK V
* % x , % ©
Vab * % %, % x kK V
* % x , % ©
Vbec * % %, % x kK V
* % x , % ©
Ve a * % %, % x kK V
* k% x ©
Vph * ok ok * k V
V0 L * k V
* % ok, %k ©
V1 * ok ok . % x KV
* % ok, %k ©
V 2 * ok ok . % x kK V
* k% x ©
f * % * Hz
Fault val ues
Van * % %, % x kK V
* % x , % ©
Vbn * % %, % x kK V
* % % , % ©
Ven * %k %, % x kK V
* % x , % ©
Vab * x % . % x kK V
***_*°0
Vbec s ox ox @ K
Vca * %k Q
>x<>|<N<
Vph *O Vv
Vo0 * % oxx kO
Lok ©
V1 @**kv
\ . w0
V 2 * * * % kK V
* k% x ©
f % % * x Hz

Trip element O
Faulted voltage element. ( : ’

Not available for model 210 and APPL=3PP and 2PP setting in model 410.
Not available for model 210 and APPL=3PP and 2PP setting in model 4104

Not available for model 210 and APPL=3PP and ZP@I 410.

Not available for APPL=1PP, 1PN, 3PN and 3PV in models 210 and 410.
Not available for APPL=1PP, 1PN, 3PN a% models 210 and 410.
Not available for model 210 and APP d 2PP setting in model 410.

Not available for model 410 an Qﬁng in model 210.

Not available for APPL=2PP sgtti del 210.

Not available for APPL= 1PN settings in model 210.

Not availabIKPP nd 1PN settings in model 210.

Note: Phase angles above are expressed taking that of positive sequence voltage (V1) as a reference phase

4 angle. When the V1 is not available, phase angles are not displayed.
Frequency above is displayed as "0Hz" when only residual voltage (zero sequence voltage) is input to
the relay.
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The lines which are not displayed in the window can be displayed by pressing the & and ¥ keys.

To clear all the fault records, do the following:
e Open the "Record" sub-menu.
e Select "F. record" to display the "F. record" screen.

e Select "Clear" to display the following confirmation screen.

Cl e ecords
END CANCEL

e Press the (=Y) key to clear all the fault records stored in non-yolatile memory.

r

n
n -~

r
Y N

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 keyswether than the [VIEW] and [RESET] keys.

e Select "Record" to display the "Record" sub-menu.

e Select "E. record" to display the "E. record\sereen.

/2 E.recomnd v
eDisplay
e Clear

e Select "Display" to display the€vents with date from the top in new-to-old sequence.

/3 E % e%ord v
21/ 8egp¥ 2002 480
O Vgt triop On
21/ Sep/ 2002 479
OW, 123 b On

The time is displayed by'pressing the > key.

/3 E.record v
13:22:45. 211

oV 1 triop On
13:22:45. 211
OV1-ab On

Press the/d key to return the screen with date.
Theglines which are not displayed in the window can be displayed by pressing the &Aand ¥ keys.

To clear all the event records, do the following:
e Open the "Record" sub-menu.
e Select "E. record" to display the "E. record" screen.

e Select "Clear" to display the following confirmation screen.
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Cl e
END

r ecords
Y CANCELS=N

e Press the (=Y) key to clear all the event records stored in non-volatile memory.

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. They are displayed in the
following sequence.

(*) 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 "Record" to display the "Record" sub-menu.

e Select "D. record" to display the "D. record" screen.

/2 D.record v
eDisplay
e Clear

e Select "Display" to display the date and time of the“disturbance records from the top in
new-to-old sequence.

/3 D.recorgd v
#1 16/ Jud 2001
18: 4.3GH6 177 401
#2 20/ Mayw2 001
1 59,249 : 22 . 3838
#3 0%/ Fyeb/ 2001
1.1 % 4: 53. 4414
#4 28WJan/ 2001
O /30:18.876
The lines which are nag displayed in the window can be displayed by pressing the & and ¥ keys.

To clear all the disturbance records, do the following:
e Open the "Record™sub-menu.
e Select "D. reeord' to display the "D. record" screen.

e Select "Clear'fito display the following confirmation screen.

Cl
EN

=D

r

n o

r ecords
Y CANCELS=N

o o

e Pressfthe (=Y) key to clear all the disturbance records stored in non-volatile memory.

4.2.3.4 Displaying Counter

e Open the top "MENU" screen by pressing any keys other than the [VIEW] and [RESET] keys.

e Select "Record" to display the "Record" sub-menu.

e Select "Counter" to display the "Counter" screen.




TOSHIBA

6F2S0757

/2 Counter v
eDisplay

eClear Trips
eClear Trips A
eClear Trips B
e Clear Trips C

()
()
()

(*) Note: These settings are only available when single phase External Trip BI functions
are used. In this case, the main "Clear Trips" option is not available.

o Select "Display” to display the counts stored in the relay.

/'3 Counter v
Trips R
TripsA =% %% % %
Tri psB %% % % % %
Tri psC = % % % % %

Range 0 - 100000

Range 0 - 100000 (%)
Range 0 - 100000°(*)
Range 0y, 100000 (*)

(*) Note: These settings are only available when single phase Exfernal Trip BI functions
are used. In this case, the main "Trips" option is not @vailable.

The lines which are not displayed in the window can be displayed®by pressing the & and ¥ keys.

To clear each count, do the following:

e Open the "Record" sub-menu.

e Select "Counter" to display the "Counter" gcreen:

e Select "Clear Trips" to display the following confirmation screen.

Cl
EN

ear
D = Y

T i

p

C AN

s ?
CEL-=N

o Select "Clear Trips A" to displaythefollowing confirmation screen.

Cl

EN

ear
D=Y

T roi

P

CAN

S A7
CEL-=N

e Seclect "Clear Trips B! toadisplay the following confirmation screen.

o

EN

ear
D=Y

Cl
EN

ear
D=Y

4.2.4 Displaying the Status

Press the (=Y) key to clear the count stored in non-volatile memory.

From the sub-menu of "Status", the following status condition can be displayed on the LCD:

Metering data of the protected line, apparatus, etc.

Status of binary inputs and outputs

Status of measuring elements output

Status of time synchronisation source
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Status of clock adjustment
Status of LCD contrast

The data are updated every second.

4241 Displaying Metering Data
To display metering data on the LCD, do the following:
e Select "Status" on the top "MENU" screen to display the "Status" screen.

/1 Status v
e Met ering
eBinary | /70

eRel ay el ement

e Ti me synec.

e Clock adjust

e L CD ontrast

e Seclect "Metering" to display the "Metering" screen.

[ 2 Metering v

Van * ok ok, ok % KV Not available for mode!"240 and’APPL=3PP and 2PP setting in model 410.
x % % .k o

Vbn * % %, k% KV Not available. forimodel 240 and APPL=3PP and 2PP setting in model 410.
x % % .k o

Vecn * ok ok, ok ok KV Not available for model 210 and APPL=3PP and 2PP setting in model 410.
x % % .k o

Vab * ok ok k% KV Nat available for APPL=1PP, 1PN, 3PN and 3PV setting in models 210 and 410.
x % % .k o

Vbec * ok ok, ok ok K¢V Not available for APPL=1PP, 1PN, 3PN and 3PV setting in models 210 and 410.
x % % .k °

Veca * ok ok, ok ok K™V Not available for model 210 and APPL=3PN, 3PV and 2PP setting in model 410.
x % % . ok o

Vph * ok * ok KV Not available for model 410 and APPL=2PP setting in model 210.

Vo * ok ok Y KV Not available for APPL=2PP setting in model 210.
EIE ¥ ]

V1 * ok ko g x KV Not available for APPL=1PP and 1PN settings in model 210.
IS °

V 2 * ki wmx KV Not available for APPL=1PP and 1PN settings in model 210.
= ok Rl % °

f %k * ok Hz

Note: Phasefangles above are expressed taking that of positive sequence voltage (V1) as a reference phase
angle. When the V1 is not available, phase angles are not displayed.
Frequeéncy above is displayed as "OHz" when only residual voltage (zero sequence voltage) is input to
the relay

4.2.4.2 “Displaying the Status of Binary Inputs and Outputs
To display the binary input and output status, do the following:

e Select "Status" on the top "MENU" screen to display the "Status" screen.
e Select "Binary I/O" to display the binary input and output status.

/2 Binary |/ 0 W
I P [ 0000 0000O0]
OP 10000 00007
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The display format is shown below.
[m [ [ [ [ ] [ W]
Input (IP) Bl BI2 BI3 Bl4 BI5 BI6 BI7 BI8
Output (OP) BO1 BO2 BO3 BO4 BO5 BO6 BO7 FAIL

Line 1 shows the binary input status. BI1 to BI8 correspond to each binary input signal. Ferfthe
binary input signal, see Appendix F. The status is expressed with logical level "1" or "0" at the
photo-coupler output circuit.

Line 2 shows the binary output status. All binary outputs BO1 to BO7 are configurable. The status
of these outputs is expressed with logical level "1" or "0" at the input ciréuit of the output relay

driver. That is, the output relay is energised when the status is "1".

To display all the lines, press the & and ¥ keys.

4.2.4.3 Displaying the Status of Measuring Elements

To display the status of measuring elements on the LCD, do the folloywing:

e Select "Status" on the top "MENU" screen to display the ‘}Status" screen.

e Select 3 "Ry element" to display the status of the relay elements.

| 2 Ry e | e m el nwt \ 4
ANOV 1 - 3] 00 ]
BNOV1-3]00g0 |
CNOV1- 3] 00%0 ]
ABOV1- 3] M0 |
BCOV1-3[000 |
CAOV1 £37 0%s0 ]
ANUVI1EG 34 000 |
BNUV&-8[] 000 |
CNUVI1IR3T['000 ]
ABUY 17537 000 ]
BCUVA - 43[000 |
CAUVI™ 31000 ]
VZBR SN -2]00 ]
VNP S1-27100 ]

The displayed eleménts‘depend on relay model. (See Table 1.1.1 in Section 1.)

The operation status of measuring elements are shown as below.

ANOV1-3
BNOV1-3
CNOV1-3
ABOV1-3
BCOV1-3
CAOV1-3
ANUV1-3
BNUV1-3
CNUV1-3
ABUV1-3

[m
ov1
ov1
ov1
ov1
ov1
ov1
uv1
uv1
uv1
Uuv1

|
ov2
ov2
ov2
ov2
ov2
ov2
uv2
uv2
uv2
uv2

|
0ov3
0ov3
0ov3
0ov3
0ov3
0ov3
uv3
uv3
uv3
uv3

]

A phase OV1-3 elements

B phase OV1-3 elements

C phase OV1-3 elements
A-B phase OV1-3 elements
B-C phase OV1-3 elements
C-A phase OV1-3 elements
A phase UV1-3 elements

B phase UV1-3 elements

C phase UV1-3 elements
A-B phase UV1-3 elements
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BCUV1-3 Uvt  Uv2 Uv3 B-C phase UV1-3 elements
CAUV1-3 Uvt  Uv2 Uv3 C-A phase UV1-3 elements
VZPS1-2  ZPS1 ZPS2 ZPS1-2 elements
VNPS1-2  NPS1 NPS2 NPS1-2 elements

The status of each element is expressed with logical level "1" or "0". Status "1" means the element
is in operation.

4244 Displaying the Status of the Time Synchronisation Source

The internal clock of the GRD130 can be synchronised with external clocks,sueh as the binary
input signal clock, RSM (relay setting and monitoring system) clockgor JlEC60870-5-103. To
display on the LCD whether these clocks are active (=Act.) or inactive (=Inact.) and which clock
the relay is synchronised with, do the following:

e Select "Status" on the top "MENU" screen to display the "Status"sefeen.

e Select "Time sync." to display the status of time synchronisation sources.

/2 Time sync. v
* B | Act .

RS M: | n a cut

| EC: | nact

The asterisk on the far left shows that the intetalelock is synchronised with the marked source
clock. If the marked source clock is inactive, the internal clock runs locally.

Note: If the Binary input signal has not béen/detected for one hour or more after the last detection, the
status becomes "inactive".

For details of the setting time synChgonisation, see Section 4.2.6.6.

4245 Clock Adjustment

To adjust the clock when the ifitérnal clock is running locally, do the following:
e Select "Status" onghe top "MENU" screen to display the "Status" screen.

e Select "Clock adjust." téydisplay the setting screen.

/2% 12/ Nov /2001 W
22:56:19
t
5

Mi nu

Year
2001

Line 1 and 2 show the current date and time. The time can be adjusted only when the clock is
running locally. When [BI], [RSM] or [IEC] is active, the adjustment is invalid.

e Enter a numerical value for each item and press the [ ENTER | key. For details to enter a
numerical value, see 4.2.6.1.

e Pressthe key to adjust the internal clock to the set hours without fractions and return to
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the previous screen.

If a date which does not exist in the calendar is set and is pressed, "**** Error ****' ig
displayed on the top line and the adjustment is discarded. Return to the normal screen by pressing

the [ CANCEL| key and adjust again.

4246 LCD Contrast
To adjust the contrast of LCD screen, do the following:
e Select "Status" on the top "MENU" screen to display the "Status" screen.

e Select "LCD contrast" to display the setting screen.

[ 2 LCD contrast
EEER

e Press the dorP key to adjust the contrast. The charactersgon the’screen become thin by
pressing the 4 key and deep by pressing the 4 key.

4.2.5 Viewing the Settings

The sub-menu "Set. (view)" is used to view the seftings made using the sub-menu "Set. (change)".
The following items are displayed:

Relay version

Description

Relay address and baud ratgf in\itheQRSM (relay setting and monitoring system) or
IEC60870-5-103 communication

Record setting
Status setting
Protection setting
Binary input setting
Binary output setting
LED setting

Enter an item onythe LCD to display each item as described in the previous sections.

4.2.5.1%Relay Version
Togviewpthe Telay version, do the following.

o Press the "Set.(view)" on the main menu.

I'1 Set. (view) W
eVersion
eDescription

e Comms

eRecord

e Status
eProtection
eBinary I /P
eBinary O/ P

e LED
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Press the "Version" on the "Set.(view)" menu.

S

® —

Vv i o
| ty
roi [ N
ftware

e
a

r n
y p e
a 0

w wmwjzo
o oD

Select "Relay type" to display the relay type form and model number.

GRD130-210A-11
- 11

Select "Serial number" to display the relay manufacturing number.

Select "Software" to display the relay software type form and version.

GS1DM1-03- =

4252 Settings

The "Description”, "Comms", "Record", "Status", "Prote¢tiony,'Binary I/P", "Binary O/P" and
"LED" screens display the current settings input usinig'the "Sets/(change)" sub-menu.

4.2.6 Changing the Settings

The "Set. (change)" sub-menu is used to make'or change settings for the following items:
Password
Description
Relay address and baud rate in'thefRSM or IEC60870-5-103 communication
Recording setting
Status setting
Protection setting
Binary input setting
Binary outputsetting
LED setting

All of the above'settings except the password can be seen using the "Set. (view)" sub-menu.

CAUTION

Madificationvof settings :  Care should be taken when modifying settings for "active group",
"schefne switch" and "protection element" in the "Protection" menu. Dependencies exist between
the settings in the various menus, with settings in one menu becoming active (or inactive)
depending on the selection made in another menu. Therefore, it is recommended that all necessary
settings changes be made while the circuit breaker tripping circuit is disconnected.

Alternatively, if it is necessary to make settings changes with the tripping circuit active, then it is
recommended to enter the new settings into a different settings group, and then change the "active
group" setting, thus ensuring that all new settings become valid simultaneously.

4.2.6.1 Setting Method

There are three setting methods as follows:
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- To enter a selected item
- To enter a text string

- To enter numerical values

To enter a selected item
If a screen as shown below is displayed, perform setting as follows.

The cursor can be moved to upper or lower lines within the screen by pressing the & and™¥ keys.
If setting (change) is not required, skip the line with the & and ¥ keys.

/'1 Set.(change)V
ePassword
eDescription

e Comms

e Record

e St atus
eProtection
eBinary | /P
eBinary O/ P

e LED

e Move the cursor to a setting item.

e Press the key.

To enter a text string

Texts strings are entered under "Plantfamel op ' Description" screen.

[ 2 Desefr iption Wy
e P anyt name

e De sglyr Wpp t i on

To select a character, use keys ¥, &, 4 and P to move blinking cursor down, up, left and right.
"—" and "<" on each of line§) 4, 8 and 10 indicate a space and backspace, respectively. A
maximum of 22 charactérs cansbe entered.

\ v
EFG
M N
TU
“—
fg
mn
t u
=
56
“—

ETS O NX OO0 X OO
H* + = w< - xa < X|O
) AN O —0O NWIMF

SV —~No<ooco<OoIl>x
P2 A
|| ™

o Set the cursor position in the bracket by selecting "—" or "«" and pressing the | ENTER | key.

e Move the blinking cursor to a selecting character.

e Press the | ENTER | key to enter the blinking character at the cursor position in the brackets.
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e Press the key to confirm the entry and return to the upper screen.
To correct the entered character, do either of the following:

e Discard the character by selecting "<" and pressing the | ENTER | key and enter the new
character.

¢ Discard the whole entry by pressing the | CANCEL| key and restart the entry from the first.

To enter numerical values
When the screen shown below is displayed, perform setting as follows:

The number to the left of the cursor shows the current setting or defaul¢’settingrset at shipment.
The cursor can be moved to upper or lower lines within the screen by prossing the A and ¥ keys.
If setting (change) is not required, skip the line with the A and ¥ keys.

/4 Time/lstarterV

Ti me S
2.0 _

oV '/
120. 0

uv V
6 0.0

ZPS V
20.0

NPS Vv
20. 0

e Move the cursor to a setting liné:

e Press the Qor P key to set a desired,value. The value is up or down by pressing the P or <
key.

e Press the [ ENTER | key to enfer the value.

e After completing the setting,on the screen, press the key to return to the upper screen.

To correct the enterednumertical value, do the following.

e If it is beforewpressing the |ENTER | key, press the | CANCEL| key and enter the new

numerical value.

o Ifitis afteppressing the [ ENTER | key, move the cursor to the correcting line by pressing the
A and, ¥keys and enter the new numerical value.

Note: If the |CANCEL| key is pressed after any entry is confirmed by pressing the [ENTER | key, all

the entries made so far on the screen concerned are canceled and screen returns to the upper one.

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
"Set. (change)" sub-menu.
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1n o
n o

C setting
E Y CANCEL

hang ?
NTER N

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 screén tusns

back to the setting screen to enable re-entries. Press the | CANCEL| key to cancel entricSumade
so far and to turn to the "Set. (change)" sub-menu.

4.2.6.2 Password
For the sake of security of setting changes, password protection can be set‘ag follows:
e Select "Set. (change)" on the main "MENU" screen to display the "Setting change" screen.

o Select "Password" to display the "Password" screen.

e Enter a 4-digit number within the brackets after "Input" and pressithe’| ENTER | key.

| nput [ _ ]
1234567890 «

e For confirmation, enter the same 4-digit number injthe braekets after "Retype".

]

Retype [ -
12345678900k

e Press the key to display the confifmation screen. If the retyped number is different

from that first entered, the following niessage¥s displayed on the bottom of the "Password"
screen before returning to the uppegscreén.

"Unmatch passwd!"

Re-entry is then requested.

Password trap

After the password hags been set;fthe password must be entered in order to enter the setting change
screens.

If "Set. (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-mienu screens.

Password [ _
1234567890 «

Canceling or ehanging the password

To cancelfthe password protection, enter "0000" in the two brackets on the "Password" screen.
The "Set. (change)" screen is then displayed without having to enter a password.

Thegpassword 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] keys together for one second on the top "MENU" screen. The
screen goes off, and the password protection of the GRD130 is canceled. Set the password again.
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4.2.6.3 Plant Name

To enter the plant name and other data, do the following. These data are attached to records.

Select "Description" to display the "Description" screen.

/2 DescriptionWwy
e Pl ant name
eDescr iption

To enter the plant name, select "Plant name" on the "Description" screen.

To enter special items, select "Description" on the "Description" screen.

v
EFG

~—fox o —o xp<|lo
< - = a < xux|o
BNgOL— 0 N —

3 &

W~ No<o oo <oIlx
- e~ =0 o =1V~ |w

M N
TU
“— >
ffg
mn
b u
<=
9 6
“—

)
>°\o/\|
g || =

Enter the text string.

4.2.6.4 Communication

Select "Set. (change)" on the main "MENU" screen to display the " Set. (change)" screen.

If the relay is linked with RSM (relay setting and monitoring system) or IEC60870-5-103

communication, the relay address must be set. Do this as follows:

e Select "Set. (change)™en the main "MENU" screen to display the "Set. (change)" screen.

o Select "Comms#to display the "Comms" screen.

e Addr ./

172 Comms

Par am.

v

e Switch

o SelectAddf./Param." on the "Comms" screen to enter the relay address number.

'3 Addr .

/| Par am.

v

HDLC
| EC

| ECB 1

| ECB4

| ECGT
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1

| ECAT 1
1

| ECBT 1
1

| ECCT 1
1

| ECE 1 0
0

| ECE 8 0
0

Il ECI 1 0
0

| ECI 8 0
0

e Enter the relay address number on "HDLC" line for RSMIonw'IEC" line for IEC60870-5-103

and press the [ ENTER | key.

CAUTION Do not overlap the relay address mambe¥:

Settings for [EC60870-5-103 communication

The lines "IECB1" to "IECB4" are usedffomauxiliary inputs of IEC103 events INF27 to INF30
in Appendix M. Assign signals togthe eolumns "[ECB1" to "[ECB4" by entering the number
corresponding to each signal referring to Appendix C.

The lines "IECGT" to "IECEI "are used for fault indications of IEC103 events INF68 to
INF71 in Appendix N. Assign sighals to the columns "[ECGT" to "IECCT" by entering the BO
numbers (1 to 7) corresponding'te, the binary output settings.

The lines "[ECE1" to "HECES!sare used to assign the signals for user customization. Assign
signals to the columns W IECE1" to "[ECES" by entering the number corresponding to each
signal referring to Appendix A.

Note: Assign®@"” to'the column when this function is not used.

The lines "IECT1" o™ IECIS" are used to assign the above signals of "IECE1" to "IECE8" to
each INF number_ /Enter the INF number to the columns "IECI1" to "IECIS".

e Select "Switch" on the "Comms" screen to select the protocol and transmission speed (baud
rate),%tc.;.ofthe RSM and IEC60870-5-103.

/'3 Switch . v
Protocol 0o _
HDLC/ | EC

232¢C 0
9.6/ 19.2/57.6
| ECBR 1
9.6/ 19 .2

| ECBLK 0
Normal / Bl ocked
| ECNFI 0
1.2/ 2. 4

| ECGI 1 0
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No/ Yes
| ECGI 8 0
No/ Yes

e Select the number and press the | ENTER | key.

<Protocol>

e When the remote RSM system is applied, select 0 (=HDLC). When the }EC60870-5-103 is
applied, select 1 (=IEC103).

CAUTION When changing the setting to the HDLC during the IEC103%peration, the IEC103
command INF18 in Appendix L is canceled.
The output of IEC103 command INF18 can be observed by assigning their
signal numbers to LEDs or binary output reldys (see¢ Sections 4.2.6.9 and
4.2.6.10).

<232C>
This line is to select the RS-232C baud rate when thelRSM gystem is applied.

Note: The default setting of the 232C is 9.6kbps.Lhe 57:6kbps setting, if possible, is recommended to
serve the user for comfortable operation. The,setting of RSM 100 is also set to the same baud
rate.

<IECBR>
This line is to select the baud rate when the IEC60870-5-103 system is applied.

<IECBLK>

Select 1 (=Blocked) to block the menitomdirection in the [IEC60870-5-103 communication.

<IECNFV, IECNFf>

These lines are to select the norfnalized factor (1.2 or 2.4) of the following measurands.
IECNFV: Voltage
IECNFf: Frequeney

<IECGI1 -8 >

These linesdreto,use the GI (General Interrogation) or not for user customized signals. If use the
GI, enter 1(=Yes).

42.6.54 Setting the Recording

To setthé recording function as described in Section 4.2.3, do the following:

e Select "Set. (change)" on the main "MENU" screen to display the "Set. (change)" screen.

e Select "Record" to display the "Record " screen.

d v
d

| 2 Rec
e E. rec

eD. rec
e Count

0
0
(0]
€

= =S = =
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Setting the event recording

e Select "E. record" to display the "E. record" screen.

/3 E . r

ecord

Z =
o~dMOo -
A0 0o
—~o —o
w3 W3

Bl 8 co
N/ O/ R/

m . 3

3

e Enter 0(=None) or 1(=Operate) or 2(=Reset) or 3(=Both) for BI cemmand trigger setting and

press the key.

Setting the disturbance recording

e Select "D. record" to display the "D. record" screen.

/3 D.record v
e Ti me/ st ar tdem:
eScheme s W
eBinary sidg"™

e Select "Time/starter" to display the "Time/stagter" screen.

I 4 Ti men Sft arterV

Ti me
2.0
oV
120 40
uv
6 0% 0
8PS
20 .0
NP S
20. 0

o Enter the recording time and starter element settings.

To set gach'startet to use or not to use, do the following:

e Select "Scheme sw" on the "D. record" screen to display the "Scheme sw" screen.

| 4 Scheme s W

v

_.,_
—~ T
(@]
>

—h
—
o
5

(@]
>

ONOCOOOwWO -
- gt h ™ — —h g
-~ o —
(@] (@]
) )
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NPS
Of f/ On

e Enter 1 to use as a starter. If not to be used as a starter, enter 0.

To set each signal number to record binary signals, do the following:

o Seclect "Binary sig." on the "D. record" screen to display the "Binary sig." screen.

/4 Binary sig. WV
S1 G1
101  _
S1 G2
102
S1 G3 2
133

o Enter the signal number to record binary signals in AppendiX Aw

Setting the counter

e Select "Counter" to display the "Counter" screen.

/3 Counter \ 4
e Scheme s W
e Al arm set

To set each counter to use or not to use, do the following:

o Select "Scheme sw" on the "Counter" screen to display the "Scheme sw" screen.

/4 S céh esme s W v
TCSPEN 0 _
Of f O/ "OPT- On
CBSMEN 0

O fAf | O

T, CRA_E/N 0

O faf / On

e Enter 1 to use as.a counter. If not to be used as a counter, enter 0.

To set threshold setting, do the following:

e Select "Alarnyset" on the "Counter" screen to display the "Alarm set" screen.

| 4 Al arm set v

TCALM
10000

o Enter the threshold settings.

4.2.6.6 Status
To set the status display described in Section 4.2.4, do the following:

Select "Status" on the "Set. (change)" sub-menu to display the "Status" screen.

v
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|oTime Synec.

Setting the metering

e Select "Metering" to display the "Metering" screen.
'3 Metering v
Di spl ay 0 _
Prim./ Second

e Enter 0 (=Primary side) or 1 (=Secondary side) and press the | ENTERy,keya

Setting the time synchronisation

The calendar clock can run locally or be synchronised with the binary inputsignal, RSM clock, or
by an IEC60870-5-103. This is selected by setting as follows.

e Select "Time sync." to display the "Time sync." screen.

/3 Ti me synec. h 4
Ti me sync. 0 9
Of f/ Bl | RS M/CENERC

e Enter 0, 1, 2 or 3 and press the | ENTER | key.

Enter 0 (=off) not to be synchronised with any, external signals.
Enter 1 (=BI) to be synchronised with the binary input signal.
Enter 2 (=RSM) to be synchromised vith the RSM clock.

Enter 3 (=IEC) to be synchronised with IEC60870-5-103.

Note: When selecting BI, RSMjer IEC, check that they are active on the "Status" screen in "Status"
sub-menu.
If Bl is selected, the B,command trigger setting should be “None” because event records will
become full'sgoni(See/Section 4.2.6.5.)
If it is set tof@an mactive BI, RSM or IEC, the calendar clock runs locally.

4.2.6.7 Protection

The GRD130 can haye 4 setting groups for protection in order to accommodate changes in the
operation offthepower system, one setting group is assigned active. To set the protection, do the
following:

e Seclect "Protection” on the "Set. (change)" screen to display the "Protection" screen.

v
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Changing the active group
e Select "Change act. gp." to display the "Change act. gp." screen.

/'3 Change act. W
gp_.
Active gp. 1
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e Enter the group number and press the | ENTER | key.

Changing the settings

Almost all the setting items have default values that are set when the product is shipped.or the
default values, see Appendix C and H. To change the settings, do the following:

e Select "Change set." to display the "Act gp.= *" screen.

Act gp. = * v
mm

0

* —

OO0 L
= = = = Jo

n
1
2
3
4

e o o o
c Cc o Cc
© T T T O

0
0
0

Setting the common
To set the application setting of GRD130-210 and 410, do the,following.
e Select "APPL" on the "Protection" screen to display the"APPE" screen.

[ 4 Common v

APPL Oy, ™ GRD130-210

1PP/ 1PN/ 2PR 1Vpn-phtVo, 1VpnntVo, 2Vph-ph
APPL 0 GRD130-410

3PN/ 3PV/ 3PPRY 2PP [3Vpnn3VehntVa, 3VprpntVo, 2Vph-phtVo
AOLED 1

Of f/ On

<APPL>
To set the APPL setting of GRD130-210

e Enter 0(=1PP, single phas¢-to-phase voltage and zero sequence voltage input) or 1(=1PN,
single phase-to-neutral yoltage and zero sequence voltage input) or 2(=2PP, two

phase-to-phase voltagelinput) and press the [ ENTER | key.
To set the APPL settifg of GRD130-410

e Enter 0(=3PN, thiee phase-to-neutral voltage input) or 1(=3PV, three phase-to-neutral voltage
and zero sequerice voltage input) or 2(=3PP, three phase-to-phase voltage and zero sequence
voltage input), or 3(=2PP, two phase-to-phase voltage and zero sequence voltage input) and

press the key.

CAUTION:

Do not'change the APPL setting under service condition of the relay.

<AOLED>
ThiSswitch is used to control the “TRIP” LED lighting when an alarm element outputs.

e Enter 1 (=On) to light the “TRIP” LED when an alarm element outputs, and press the

ENTER | key. If not, enter 0 (=Off) and press the | ENTER | key.

Setting the group
e Select the group to change the settings and press the [ ENTER | key.
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Setting the parameter

| 4
e Pa

Group =*
rameter

e Tr

i p

Enter the line name and the VT ratio as follows:

/5 Parameter v
elLine name
e VT ratio

Select "Line name" to display the "Line name" screen.
Enter the line name as a text string and press the key.
Select "VT ratio" to display the "VT ratio" screen.

/6 VT ratio v

PVT Phase VT ratio
100 _

RV T Residual VT ratio
100

Note: The "VT ratio" screen depends onthe APPL setting.

Setting the trip function

Enter the VT ratio and press the | ENTER |key.

To set the scheme switches and protection elements, do the following.

Select "Trip" on the "Group *'""Sereewto display the "Trip" screen.

I'5 T it v
e SWh ‘gum e s W
e Pir ot el ement

Setting the schemg switch

Setting the application

Select "Scheme,swito display the "Scheme sw" screen.

/6

Sc
p |

=

S
i 0

w
n

e v
t

ZNCOo|l>
T o< <o

p
p

= - oof]o o
oo —~~|o 3

< T T
—_—+ .

S
S

To set the scheme switch "SVCNT", do the following.

Select "Application on the "Scheme sw" screen.

Applicationw

Select "Parameter" on the "Group *" screen to display the "Parameter" screen.
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e Enter 0 (FALM&BLK) to alarm and to block the tripping if detecting the AC input imbalance

and press the [ ENTER | key. If alarming only, enter 1 (=ALM) and press the [ ENTER | key.

Setting the OV protection
e Select "OV prot." on the "Scheme sw" screen to display the "OV prot." screen.
['7 OV prot. v
OV1EN 0 _
off/ DT/ 1 DMT/ C
OV2EN 0
off/ DT/ 1 DMT/ C
OVI3EN 0
Of f/ On

<OV1EN, OV2EN>
To set the OV1 or OV2 delay type, do the following.

e Enter 1 (=DT) or 2 (=IDMT) or 3 (=C) and press,the [ENTER | key. If disabling the OV1 or

OV2, enter 0 (=0ff) and press the | ENTER | key.

<OV3EN>
e Enter 1 (=On) to enable the OV3 and presSs the [ENTER | key. If disabling the OV3, enter 0

(=0fY) and press the [ ENTER | key.

e After setting, press the keéy tojdisplay the following confirmation screen.

—«Q
n o

?
N

e Press the [ENTER | (=Y) Key'to change settings and return to the "Scheme sw" screen.

Setting the UV protection

e Select "UV pret. todisplay the "UV prot." screen.
M7 UV prot . v
UV1EN (R
of f/ DT/ I DMT/ C
UV2EN 0
of f/ DT/ I DMT/ C
UV3EN 0
Of f/ On
VBLKEN 0
Of f/ On

<UV1EN, UV2EN>
To set the UV1 or UV2 delay type, do the following.

e Enter 1 (=DT) or 2 (=IDMT) or 3(=C) and press the | ENTER | key. If disabling the UV1 or

UV2, enter 0 (=Off) and press the | ENTER | key.
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<UV3EN>
e Enter 1 (=On) to enable the UV3 and press the [ ENTER | key. If disabling the UV3, enter,0

(=0fYf) and press the [ ENTER | key.

<VBLKEN>
e Enter 1 (=On) to enable the UV blocking and press the | ENTER | key. If disabling the UV

blocking, enter 0 (=Off) and press the | ENTER | key.

o After setting, press the key to display the following confirmation scréen,

—«Q
n o

?
N

e Press the [ENTER | (=Y) key to change settings and return to the "Schieme sw" screen.

Setting the ZPS protection
e Select "ZPS prot." to display the "ZPS prot." screen.

|7 ZPS prot. A A
ZPS1EN 1 _
Of f / DT/ | D Mgl'/RC
ZPS2EN 0

Of f / DT/ | PWTW C

<ZPS1EN, ZPS2EN>
To set the ZPS1 or ZPS2 delay type,'do the following.

e Enter 1 (=DT) or 2 (=IDMTymer 3%C) and press the | ENTER | key. If disabling the ZPS1 or

ZPS2, enter 0 (=Off) and pregs the | ENTER | key.

e After setting, pres$ithe key to display the following confirmation screen.

—rQ
n »

?
N

e Press the [ ENTER] (= Y) key to change settings and return to the "Scheme sw" screen.

Settingithe NPS protection
e (Seleet "NBS prot." to display the "NPS prot." screen.

6F2S0757

|7 NPS prot. v
NPS1EN 0o _
off/ DT/ I DMT/ C
NPS2EN 0

of f/ DT/ I DMT/ C

<NPS1EN, NPS2EN>
To set the NPS1 or NPS2 delay type, do the following.

e Enter 1 (=DT) or 2 (=IDMT) or 3 (=C) and press the | ENTER | key. If disabling the NPS1 or
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NPS2, enter 0 (=Off) and press the | ENTER | key.

e After setting, press the key to display the following confirmation screen.

?
N

rQ
n »

e Press the [ENTER | (= Y) key to change settings and return to the "Scheme sw" screen.

Setting the protection elements

e Select "Prot. element" on the "Trip" screen to display the "Prot. element, screen.

/] 6 Prot.elementV¥
e OV prot.
e UV prot
e ZPS prot
e NPS pr ot
Setting the OV protection
e Select "OV prot." to display the "OV prot." screen,
['7 OV prot v
oV 1 V QV1,Threshold setting.
120. 0 _
TOV1 ©V1 Time multiplier setting. Display if [OV1EN] = 2 or 3.
10. 00
TOV1 S OV1 Definite time setting. Display if [OV1EN]= 1.
0.00
TOV1R S OV1 Definite time reset delay. Display if[OV1EN] =2 or 3.
0.0
OV1DPR % OV1 DO/PU ratio
95
oV?2 v OV2 Threshold setting.
140 .90
TOV2 OV2 Time multiplier setting. Display if [OV2EN] = 2 or 3.
1 00000
TOV 2 S OV?2 Definite time setting. Display if [OV2EN]= 1.
07 00
TOW2 R S OV2 Definite time reset delay. Display if[OV2EN] =2 or 3.
0,.70
Q¥ 2)D PR % OV2 DO/PU ratio
95
oWV 3 V OV3 Threshold setting.
160. 0
TOV3 s OV3 Definite time setting.
0.00
OV3DPR % OV3 DO/PU ratio
95
oOV1-k IDMT curve setting of OV1
1.00
OV1- «a IDMT curve setting of OV1
1.00
OvV1-c IDMT curve setting of OV1
0.000
oOV2-k IDMT curve setting of OV2
1.00
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oV

0]

o<

N =D
- '

oo og

0

0

0

IDMT curve setting of OV2

IDMT curve setting of OV2

e Enter the numerical value and press the | ENTER | key.

o After setting, press the key to display the following confirmation screen.

—«Q
n o

?
N

e Press the [ENTER | (=Y) key to change settings and return to the " Prot.‘%elerfiént" screen.

Setting the UV protection
e Select "UV prot." to display the "UV prot." screen.
/' 7 UV prot v
UuvH1 V UV1 Threshold setting.
60. 0 _
TUVA1 UV1 Timewmultiplier setting. Display if [UV1EN] = 2 or 3.
10. 00
TUV1 S UV, Definite time setting. Display if [UV1EN]= 1.
0.00
TUV1TR S UV1 Definite time reset delay. Display if [UV1EN] = 2 or 3.
0.0
uv?2 V UV2 Threshold setting.
40.0
TUV?2 UV2 Time multiplier setting. Display if [UV2EN] = 2 or 3.
10. 00
TUV2 S UV2 Definite time setting. Display if [UV2EN]= 1.
0.00
TUVZ2R S UV2 Definite time reset delay. Display if [UV2EN] = 2 or 3.
0.0
uva V UV3 Threshold setting.
20 .40
TUV,3 s UV3 Definite time setting.
0 #9900
Uv @7 Kk IDMT curve setting of UV1
.. 00
UsVal o IDMT curve setting of UV1
1. 00
UVt - ¢ IDMT curve setting of UV1
6. 000
WV 2 - k IDMT curve setting of UV2
1.00
Uuva- « IDMT curve setting of UV2
1.00
uva-c IDMT curve setting of UV2
0.000

o Enter the numerical value and press the | ENTER | key.

o After setting, press the key to display the following confirmation screen.

C
E

hang
NTER

1n o

Y

S

n o

ettings?
CANCEL=N
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e Press the [ ENTER | (= Y) key to change settings and return to the " Prot. element" screen.

Setting the ZPS protection
e Select "ZPS prot." to display the "ZPS prot." screen.

|7 ZPS prot. v
ZPS1 \Y ZPS1 Threshold setting.
20. 0 _
TZPS1 ZPS1 Time multiplier setting. Risplay if [ZPS1EN]
10. 00 =2o0r3.
TZPS1 S ZPS1 Definite time setting. Display if [ZPS1EN]=
0.00 1.
TZPS1R S ZPS1 Definite 4time (reset delay. Display if
0.0 [ZPS1EN] = 2,0r 3.
ZPS2 \Y ZPS2 Thresholdisetting.
40.0
TZPS?2 ZPS2 Timeymultiplier setting. Display if [ZPS2EN]
0.00 = 240r 3.
TZPS?2 S ZPS2(Definite time setting. Display if [ZPS2EN]=
0.00 1.
TZPS2R S ZRS2" Definite time reset delay. Display if
0.0 [ZRPS2EN] =2 or 3.
ZPS1-k IDMT curve setting of ZPS1
1.00
ZPS1- « IDMT curve setting of ZPS1
1.00
ZPS1-c¢ IDMT curve setting of ZPS1
0.000
ZPS2-k IDMT curve setting of ZPS2
1.00
ZPS2- a IDMT curve setting of ZPS2
1.00
ZPS2-g40 IDMT curve setting of ZPS2
0 .0 0.0

e Enter the numerical valtig and press the [ ENTER | key.

e After setting, pressthe key to display the following confirmation screen.

r«Q
n »

?
N

e Pfessthe [ENTER | (= Y) key to change settings and return to the " Prot. element" screen.

Setting the’'NPS protection
e Select "NPS prot." to display the "NPS prot." screen.

['7 NPS prot . v
NPS1 v NPS1 Threshold setting.
20. 0 _
TNPS1 NPS1 Time multiplier setting. Display if [NPS1EN]
10. 00 =2or3.
TNPS1 S NPS1 Definite time setting. Display if [NPS1EN]=
0.00 1.
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NP

»n-mw-wm o UvTo U w

w-mw-=0wm"

0 .

nNnomMnpDOoOwm

NDNOMNODN -

0

2 -

0

0

o

NPS1 Definite time reset delay. Display if
[INPS1EN] =2 or 3.
NPS2 Threshold setting.

NPS2 Time multiplier setting. Display if [NPS2EN]
:lgsog ?IZ)).efinite time setting. Display if [NPS2EN]=
l1\l.P82 Definite time reset delay. Display if
[NPS2EN] = 2 or 3.

IDMT curve setting of NPSA

IDMT curve setting of NPS1

IDMT curve setting of NPS1

IDMT curve setting of NPS2

IDMT curve setting of NPS2

IDMT gurve’setting of NPS2

¢ Enter the numerical value and press the keys
o After setting, press the key to display'the,following confirmation screen.

C
E

h a
NT

m >

g
R

s emb Ny n
Y (CANCE

1n o

—«Q
n o

?
N

e Press the [ ENTER | (=Y) key 40 change settings and return to the " Prot. element" screen.

Setting group copy

To copy the settings of one group and overwrite them to another group, do the following:

e Select "Copy gp." on the "Protection" screen to display the "Copy A to B" screen.

/

3

Copy A to

BWw

A

B

e Enter thesgroupmumber to be copied in line A and press the [ ENTER | key.
e Entegthe@roup number to be overwritten by the copy in line B and press the | ENTER | key.

4.2.6.8¢ Binary Input

The logi¢'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 requirements described in Table 3.2.2.

e Select "Binary I/P" on the "Set. (change)" sub-menu to display the "Binary I/P" screen.

/

nary |/ P

v

[oeivciusive vl Hushi o)

oo wNll—-wm
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. Bl 7
. B1 8
AL ar m1 Text
Al ar m2 Text
Al ar m3 Text
. Al ar m4 Text

Selection of Binary Input
o Select the input relay number (BI number) and press the | ENTER | key to display the "BI*"

screen.
/'3 Bl = v
eTi mers
eFunctions
Setting Alarm * Text
e Select the Alarm* text and press the [ ENTER | key to displaythe text input screen.
_ Vv,
A B C DVENE G
H | gdpK L{YM'N
OP RSP U
V WX Y% « —
alb cde f ¢
h %, kI mn
op.gr stu
VWX Y Z
01234586
789 <«
()1 @_{
Pl o+ - <=
> #$ %&

e Enter the characters (upte.22 characters) according to the text setting method.

Setting timers

o Select "TimefS" on the "BI" screen to display the "Timers" screen.

Il 4 Ti mer s v

BI 1PUD S Pick-up delay setting
0.00 _

Bl 1DOD S Drop-off delay setting
0.00

e Enter the numerical value and press the | ENTER | key.

e After setting, press the key to return to the "BI*" screen.

Setting Functions

e Select "Functions" on the "BI" screen to display the "Functions" screen.

| 4 Func ti ons v
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Nor m/ |

B I

nyv

18GS
of f/r 112/ 3/ 4
OV1BLK

B I

Of f/ On
OV2BLK

Of f/ On
OV3IBLK

Of f/ On
UV1BLK
Of f/ On
UV2BLK

Of f/ On
UV3IBLK

Of f/ On
ZP1BLK
Of f/ On
ZP2BLK
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&

o

o o o o o o o

Q c I <
= O o O
o — 0 — <t — —
O O v
0N« MO« X [ .
OO OO WO uw

Of f/ On
NP1BLK
Of f/ On
NP2BLK
Of f/ On
TCFALWM
Of f/ On

TCPH
ff/ On
RMTRST
Of f/ On
SYNCLK
Of f/ On
STORCD
Of f/ On

ar mi
Of f/ On

Al

ar m?2

Of f/ On

Al

ar m3

Of f/ On

Al

ar mé

Of f/ On

Al

Q>®
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<BI1SNS>
To set the Binary Input 1 Sense, do the following.

e Enter 0 (=Normal) or 1 (=Inverted) and press the [ ENTER | key.

<BI1SGS>
To set the Binary Input 1 Settings Group Select, do the following.

e Enter 0 (=0ff) or 1 (=1) or 2 (=2) or 3 (=3) or 4 (=4) and press the key.

<Others>

e Enter 1 (=On) to set the function and press the [ ENTER | key. If not §ettingithe function, enter
0 (=Off) and press the [ ENTER | key.

e After setting, press the key to return to the "BI*" scrcem,

4.2.6.9 Binary Output

All the binary outputs of the GRD130 except the relayafailureSignal are user-configurable. It is
possible to assign one signal or up to four ANDing or ORingsignals to one output relay. Available
signals are listed in Appendix A.

It is also possible to attach Instantaneous or delayed ordatched reset timing to these signals.

Appendix C shows the factory default settings.

CAUTION

When having changed the binagy output settings, release the latch state on a digest screen by
pressing the [ RESET | key fommorethan 3 seconds.

To configure the binary outputfsignals, do the following:

Selection of output relay

e  Select "Binary O/R"%en the "Set. (change)" screen to display the "Binary O/P" screen.

1N2 Binary o/ P v

00 00 0 0 O

oNeoNeoNeoNe) (o]
oo~ wN|-

BO7

Note: The setting is required for all the binary outputs. If any of the binary outputs are not used, enter
0 to logic gates #1 to #4 in assigning signals.

o Select the output relay number (BO number) and press the | ENTER | key to display the "BO=*"
screen.

/'3 BO= v
elLogic/ Reset

eFunctions
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Setting the logic gate type and reset type

Select "Logic/Reset" to display the "Logic/Reset" screen.

/' 4 Logic/ Resetw

Logic 0 _
OR/ AND

Reset 0

Il nst/ DI/ Dw/ Latch

Enter 0 (= OR) or 1 (= AND) to use an OR gate or AND gate and press the [#ENTER | key.

Enter 0 (=Instantaneous) or 1 (=Delayed) or 2 (=Dwell) or 3 (=Latehed)*te select the reset

timing and press the | ENTER | key.
Press the key to return to the "BO*" screen.

Note: To release the latch state, push the [RESET] key for more tham3 seconds.

Assigning signals

Select "Functions" on the "BO*" screen to display‘theéy'Fufctions" screen.

| 4 Functi on's ) 4
I n #1
21 _
I n #2
11
I n #3
24
Il n #14
0
TBO S
Ow. 2.0

Assign signals to ‘atesi(In #1 to #4) by entering the number corresponding to each signal
referring to Appendix A. Do not assign the signal numbers 170 to 176 (signal names: "BO1
OP" to "BO7 @P')*And set the delay time of timer TBO.

Note: If signals areti6t assigned to all the gates #1 to #4, enter 0 for the unassigned gate(s).

Repeat this process for all the outputs to be configured.

4.2.6.10LEDs

Thiree KEDs of the GRD130 are user-configurable. A configurable LED can be programmed to
indiedte th¢ OR combination of a maximum of 4 elements, the individual statuses of which can be
viewed'on the LED screen as “Virtual LEDs.” The signals listed in Appendix A can be assigned to
each LED as follows.

CAUTION

When having changed the LED settings, release the latch state on a digest screen by pressing

the | RESET | key for more than 3 seconds.

Selection of LEDs

Select "LED" on the "Set. (change)" screen to display the "LED" screen.
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/2 LED v
o L ED
eVirtual LED

Selection of real LEDs
e Select "LED" on the "/2 LED" screen to display the "/3 LED" screen.

LED v

e Select the LED number and press the | ENTER | key to display the "EED#! screen.

I 4 LED= v
elLogic/ Reset

eFunctions

Setting the logic gate type and reset type

e Select "Logic/Reset" to display the "Logic/Reset" scteen.

/5 Logi c/ Re sUent\V

0

0

—xnmor
S @ go
w »n T

i ¢c
AND
et
t /

L atfezsh

e Enter 0 (=OR) or 1 (= AND) t0 use/an OR gate or AND gate and press the key.
o Enter 0 (=Instantaneous) or 1(=latched) to select the reset timing and press the key.
e Press the key to return/to'the "LED*" screen.
Note: To release the latch stdte, refer to Section 4.2.1.
Assigning signals

e Select "Functions! on‘the "LED#" screen to display the "Functions" screen.

/5 Functi ons v
I n #1

21  _
Il n #2

11
Il n #3

2 4
Il n #4

0

e Assign signals to gates (In #1 to #4) by entering the number corresponding to each signal
referring to Appendix A.

Note: If signals are not assigned to all the gates #1 to #4, enter 0 for the unassigned gate(s).

e Press the key to return to the "LED*" screen.

Repeat this process for all the LEDs to be configured.
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Selection of virtual LEDs
e Select "Virtual LED" on the "/2 LED" screen to display the "Virtual LED" screen.

['3 Virtual LED V¥
e | ND1

e | ND?2
o Select the IND number and press the [ENTER | key to display the "IND#*" screen.

| 4 | ND = v
e Reset

eFunctions

Setting the reset timing

e Select "Reset" to display the "Reset" screen.

/' 5 Rese't v

Reset
l nst/ Latch

e Enter 0 (= Instantaneous) or 1(=Latched) toselect theteset timing and press the [ ENTER
key.

e Press the key to return to the "IND#*{ screem:
Note: To release the latch state, push thef/ RESET] key for more than 3 seconds.
Assigning signals

e Select "Functions" on the "IND*"§creen to display the "Functions" screen.

/5 F#Upn e»t i o n s v

B I 4T
5 1

B InT2

Q 54

BI"T 8
78

e Assign sighals to'bits (1 to 8) by entering the number corresponding to each signal referring to
AppendixA.

Note: “Tfisignals are not assigned to all the bits 1 to 8, enter 0 for the unassigned bit(s).
e “Press the key to return to the "IND=*" screen.

Repeat this process for both IND functions.

42.7 Testing

The sub-menu "Test" provides such functions as disabling the automatic monitoring function and
forced operation of binary outputs.

Note: When operating the "Test" menu, the "IN SERVICE" LED is flickering. But if an alarm occurs
during the test, the flickering stops. The "IN SERVICE" LED flickers only in a lighting state.
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4.2.71 Scheme Switch
The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] to "OFE".

Disabling the A.M.F. inhibits trip blocking even in the event of a failure in the items bging
monitored by this function. It also prevents failures from being displayed on the "TALARM"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.

e Select "Test" on the top "MENU" screen to display the "Test" screen.

/1 Test v
e Switch

eBinary O/ P

o Select "Switch" to display the "Switch" screen.

/ 2 Switch v
A. M. F. 1 _
Of f/ On

UVTEST 1

Of f/ Norm

| ECTST 0
Of f / On

e Enter 0 or 1 to disable the A.M.F. or not and presssthe | ENTER | key.
e Enter 0 (=0ff) or 1 (=Norm, enable) to setidisable/enable the UV blocking (for UVTEST) and

press the key.

e Enter 1(=On) for IECTST to framsmit ‘test mode’ to the control system by IEC60870-5-103
communication when testing the local relay, and press the | ENTER | key.

e Press the key to returngothe "Test" screen.

4.2.7.2 Binary Output Relay.

It is possible to foreibly operate all binary output relays for checking connections with the
external devices. Eorced%peration can be performed on one or more binary outputs at a time.

e Select "Binaty O/R" on the "Test" screen to display the "Binary O/P" screen. Then the LCD
displays the name/of the output relay.

/2 Binary O/ P v
B O1 0o _
Di sabl e/ Enabl e
BO2 0
Di sabl e/ Enabl e
B O3 0
Di sabl e/ Enabl e
B O4 0
Di sabl e/ Enabl e
BOS5 0
Di sabl e/ Enabl e
BOGB 0
Di sabl e/ Enabl e
BO7 0
Di sabl e/ Enable

|
[0)
(&)
|
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FAI L 0
Di sabl e/ Enabl e

Enter 1 (=Enable) and press the | ENTER | key to operate the output relays forcibly.

After completing the entries, press the key. Then the LCD displays the scre@@m

below.

e ?
Y CANCELS=N 4

n -

0]
E

per a
NTER

e Keep pressing the | ENTER | key to operate the assigned output relayS\g

Release pressing the [ENTER | key to reset the operation.
Press the | CANCEL| key to return to the upper "Binary O/P" scr

%
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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 panel’
On the personal computer, the following analysis and display of the fault currents are available in
addition to the items available on the LCD screen.

¢ Display of current waveform: Oscillograph display

e Symmetrical component analysis: On arbitrary time span
e Harmonic analysis: On arbitrary time spaf
¢ Frequency analysis: On arbitrary timeéspan,

For the details, see the separate instruction manual "PC INTERFACE RSMW,00".
4.4 Relay Setting and Monitoring System

The Relay Setting and Monitoring (RSM) system is a system that fetrieves and analyses the data
on power system quantities, fault and event records and viewster changes settings in individual
relays via a telecommunication network using a remote P@:

Figure 4.4.1 shows the typical configuration of the RSMjsystemt via a protocol converter G1PR2.
The relays are connected through twisted pair,cablesy and the maximum 256 relays can be
connected since the G1PR2 can provide up to 8 ports. Thettotal length of twisted pair wires should
not exceed 1200 m. Relays are mutually connegted using an RS485 port on the relay rear panel
and connected to a PC RS232C port via GI1PR2. Temhinal resistor (150 ohms) is connected the
last relay. The transmission rate used is 64 kbits/s.

RS232C
—Protocol Converter

Remote PC
Twisted paired
RS485 | cable

k1]

w
L L L 1 L 1
£ O : o g B
: O i o E -
Felay 32 Relay 3 Ralay 2 Relay 1

Figure 4.4.1 Relay Setting and Monitoring System
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4.5 |EC 60870-5-103 Interface

The GRD130 supports the IEC60870-5-103 communication protocol. This protocol is maifnly
used when the relay communicates with a control system and is used to transfer the following
measurand and status data from the relay to the control system. (For details, see Appendix L)

e Measurand data: voltage, frequency
e Status data: events, fault indications, etc.
The protocol can be used through the RS485 port on the relay rear panel.

The relay supports two baud-rates 9.6kbps and 19.2kbps, and supports twe normalizing factors
1.2 and 2.4 for measurand. These are selected by setting. See Section 4.2:6.4.

Note: In the relay model with phase-to-phase voltage input and the IECNF¥V=24 setting, if the
phase-to-phase voltage Vab overs the full-scale of LCD indicationythe'measurand data will
reach to the saturated value at approximately 1.5 [p.u.].

The data transfer from the relay can be blocked by the setting,
For the settings, see the Section 4.2.6.

4.6 Clock Function

The clock function (Calendar clock) is used foritime-tagging for the following purposes:
e Event records
¢ Disturbance records
e Fault records

The calendar clock can run locally ofybe synchronised with the external clock such as the binary
time standard input signal, RSM clegk onIEC60870-5-103. This can be selected by setting.

The “clock synchronise” function/symchronises the relay internal clock to the binary input signal
by the following method. Sinee the/BI signal is an “ON” or “OFF” signal which cannot express
year-month-day and hour-minuté-second etc, synchronising is achieved by setting the number of
milliseconds to zero. Thisymethod will give accurate timing if the synchronising Bl signal is input
every second.

Synchronisation is‘triggered by an “OFF” to “ON” (rising edge) transition of the BI signal. When
the trigger is defected, the millisecond value of the internal clock is checked, and if the value is
between 0~500ms,then it is rounded down. If it is between 500~999ms then it is rounded up (ie
the numberfof seeonds is incremented).

n sec % Gf‘> (n+1) sec
500ms

corrected to (n+1) sec

corrected to n sec

4}t

When the relays are connected with the RSM system as shown in Figure 4.4.1 and selected
"RSM" in the time synchronisation setting, the calendar clock of each relay is synchronised with
the RSM clock. If the RSM clock is synchronised with the external time standard, then all the
relay clocks are synchronised with the external time standard.
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5. Installation

5.1 Receipt of Relays
When relays are received, carry out the acceptance inspection immediately. In particular,eh€ck
for damage during transportation, and if any is found, contact the vendor.

Always store the relays in a clean, dry environment.

5.2 Relay Mounting

A flush mounting relay is included. Appendix E shows the case outlines.

For details of relay withdrawal and insertion, see Section 6.7.3.

5.3 Electrostatic Discharge

ACAUTION

Do not take out the relay unit outside the relay case sineée electronic components on the modules
are very sensitive to electrostatic discharge. If it i1stabsehately essential to take the modules out of
the case, do not touch the electronic compénent§yand terminals with your bare hands.
Additionally, always put the module in a cond@ctivenanti-static bag when storing it.

5.4 Handling Precautions

A person's normal movements caniea$ily generate electrostatic potentials of several thousand
volts. Discharge of these voltagestintosemiconductor devices when handling electronic circuits
can cause serious damage. This damage,often may not be immediately apparent, but the reliability
of the circuit will have been reduced’

The electronic circuits are/compictely safe from electrostatic discharge when housed in the case.
Do not expose them to usk'of damage by withdrawing the relay unit unnecessarily.

The relay unit incofporates’ the highest practical protection for its semiconductor devices.
However, if it becomes necessary to withdraw the relay unit, precautions should be taken to
preserve the high'reliability and long life for which the equipment has been designed and
manufactured.

ACAUTION

e Before temoving the relay unit, ensure that you are at the same electrostatic potential as the
equipment by touching the case.

e Use the handle to draw out the relay unit. Avoid touching the electronic components,
printed circuit board or connectors.

¢ Do not pass the relay unit to another person without first ensuring you are both at the same
electrostatic potential. Shaking hands achieves equipotential.

e Place the relay unit on an anti-static surface, or on a conducting surface which is at the
same potential as yourself.

¢ Do not place the relay unit in polystyrene trays.

It is strongly recommended that detailed investigations on electronic circuitry should be carried
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out in a Special Handling Area such as described in the aforementioned IEC 60747.

5.5 External Connections O

External connections for each relay model are shown in Appendix F. 0
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6. Commissioning and Maintenance

6.1 Outline of Commissioning Tests

The GRD130 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware tests and the
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 fullypapplied.

Test personnel must be familiar with general relay testing practices and, safety precautions to
avoid personal injuries or equipment damage.

Hardware tests

These tests are performed for the following hardware to ensurg'that there is no hardware defect.
Defects of hardware circuits other than the following can ‘be, detected by monitoring which
circuits function 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 followinggunctiens that are fully software-based.
Measuring elements
Metering and recording
Conjunctive tests
The tests are performed after the relay is connected with the primary equipment and other external
equipment.
The following tests are incluaded:

On load test: phase,sequence check and polarity check
Tripping circuititest
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6.2 Cautions
6.2.1 Safety Precautions O
ACAUTION < ’
e The relay rack is provided with an earthing terminal.

Before starting the work, always make sure the relay rack is earthed.

When connecting the cable to the back of the relay, firmly fix it to the terminal Block and
attach the cover provided on top of it.

Before checking the interior of the relay, be sure to turn off the powe\%

Failure to observe any of the precautions above may cause electric sho@lfunction.

6.2.2 Cautions on Tests 0
ACAUTION Q

While the power is on, do not drawout/insert the lay®
Before turning on the power, check the following:

- Make sure the polarity and voltage of the
- Make sure the VT circuit is not short.

are correct.

Be careful that the relay is not damaged du ercurrent or overvoltage.

If settings are changed for testing, remembento reset them to the original settings.

Failure to observe any of the preCQ ay cause damage or malfunction of the relay.

L 4

N
>
$

Q
o
&

L 4
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6.3 Preparations

Test equipment
The following test equipment is required for the commissioning tests.
1 Single-phase voltage source O

1 Three-phase voltage source

1 DC power supply

3 AC voltmeter *
1 Time counter, precision timer

1 PC (not essential) \%
Relay settings
Before starting the tests, it must be specified whether the tests Wiﬂé er’s settings or the

default settings.

For the default settings, see the following appendixes: Q
Appendix C  Binary Output Default Setting List
Appendix G Relay Setting Sheet

Visual inspection

After unpacking the product, check for any darm e relay case. If there is any damage, the
internal module might also have been affecte% the vendor.

Relay ratings
Check that the items described on @

specification. The items are: rele
auxiliary DC supply voltage rati;l\

Local PC @

When using a local Pg, connecfit with the relay via the RS232C port on the front of the relay.
RSM100 software is requi run the PC.

For the details, s &mr te volume "PC INTERFACE RSM100".

eplate on the front of the relay conform to the user’s
e and model, AC voltage and frequency ratings, and
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6.4 Hardware Tests

The tests can be performed without external wiring, but a DC power supply and AC cunfent
source is required.

6.4.1 User Interfaces
This test ensures that the LCD, LEDs and keys function correctly.

LCD display
e Apply the rated DC voltage and check that the LCD is off.
Note: If there is a failure, the LCD will display the "ERR: " screen whenithe¢ DC*%oltage is applied.

e Press the | RESET | key for one second or more and check that black dets appear on the whole
screen.

LED display
e Apply the rated DC voltage and check that the "INDNSERVICE" LED is lit in green.

e Press the | RESET | key for one second or more and ¢heck that remaining five LEDs are lit in
red or yellow. (Programmable LEDs are yellows)

VIEW and RESET keys

e Press the | VIEW | key when the LCD i§ offfand check that the "Virtual LED" and "Metering"
screens are sequentially displayed’onthe L&D.

e Press the [RESET | key and checkythat the LCD turns off.

Other operation keys
e Press any key when the LD is off and check that the LCD displays the "MENU" screen. Press

the key to turn off the LCD.

e Repeat this for allgkeys.

6.4.2 Binary Input Circuit

The testing€ircuit is shown in Figure 6.4.1.
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GRD130
TB2y -A1
: Bl1
-B1; BI2
1
1 BI3
1
! Bl4
| BI5
E BI6
-A8 BI7
A S BI8
-B8
DC + 1B -A9
power
supply - -B9
L—@E

Figure 6.4.1 Testing Binary Input Cireuit

e Display the "Binary I/O" screen from the "Status" sub-ment

/2 Binary |/ O\ \W
I P [ 0000 0 040,01
OP [ 0000 0,0,08.7

e Apply the rated DC voltage to terminal A14B1,7A2:B2, ..., A8-B8 of terminal block TB2.
Check that the status display correspondingte, the input signal (IP) changes from 0 to 1. (For
details of the binary input status display, seg,Section 4.2.4.2.)

The user will be able to perform this test fomone terminal to another or for all the terminals at
once.

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 correspondifig témminal number are shown in Appendix F.

e Select "Binary, O/PY on the "Test" screen to display the "Binary O/P" screen. The LCD
displays the namewef the output relay.

| 2 Binary o/ P v
B O1 0 _
Di sabl e/ Enabl e
B O2 0
Di sabl e/ Enabl e
BO3 0
Di sabl e/ Enabl e
B O4 0
Di sabl e/ Enabl e
BOS5 0
Di sabl e/ Enabl e
BOG®B 0
Di sabl e/ Enabl e
BO7 0
Di sabl e/ Enabl e

e Enter | and press the [ ENTER | key.
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e After completing the entries, press the key. The LCD will display the screen shown

below. If 1 is entered for all the output relays, the following forcible operation can be
performed collectively.

Oper a
ENTER

o Keep pressing the | ENTER | key to operate the output relays forcibly.

o Check that the output contacts operate at the terminal.

e Stop pressing the | ENTER | key to reset the operation

6.4.4 AC Input Circuits

?

t e
=Y CANCELS=N

This test can be performed by applying the checking currents ‘e, the)’AC input circuits and
verifying that the values applied coincide with the values displayed,on'the LCD screen.

The testing circuit is shown in Figure 6.4.2.

: GRD130

Single-phase @ 1B1e-1
voltage -2
source 3
-4

DC + 152 -A9

power

supply - -B9

L—@E

(a)ylLesting Circuit for Model 210

f@, GRD130
TB1
= VA

v -1
Three-phase -2
voltage 3 V
source = B
-4
-5 = VC
-6
Single-phase * 7
voltage
source -8
DC + B2 -A9
power
supplynd — B9
L—@E

(b) Testing Circuit for Model 410

Figure 6.4.2 Testing AC Input Circuit

To check the metering data on the "Metering" screen, do the followings.

"Set. (view)" sub-menu — "Status" screen — "Metering" screen
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If the setting is 0 ( = Primary), change the setting to 1 (Secondary) in the "Set. (change)"

sub-menu.

"Set. (change)" sub-menu — "Status" screen — "Metering" screen O
Remember to reset it to the initial setting after the test is finished.
e Open the "Metering" screen in the "Status" sub-menu. 0

"Status" sub-menu — "Metering" screen

L 4
e Apply AC currents and check that the displayed values are within £5% of @m values.

N
>
S
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6.5 Function Test
6.5.1 Measuring Element
Measuring element characteristics are realised by software, so it is possible to verify thesoverall
characteristics by checking representative points.

Operation of the element under test is observed by assigning the signal number to a configurable
LED or a binary output relay.

CAUTION

After testing, the original settings must be restored.

In the case of a three-phase element, it is sufficient to test for a representatiyephase. The A-phase
element is selected hereafter.

Assigning a signal to an LED
e Select "LED" on the "Set. (change)" screen to display the2/ LED" screen.

/2 LED ) 4
o L ED
eVirtual L ExD

e Select "LED" on the "/2 LED" screen to displayithe "/3 LED" screen.

LED v

Note: The setting is required for alighe LEDs. If any of the LEDs are not used, enter 0 to logic gates #1
to #4 in assigning signals:

o Select the LED number and pressithe | ENTER | key to display the "LED*" screen.

| 4 LSE D = v
ol Ongfi ¢/ Res et

e FUbncti ons

e Select "Logic/Reset" to display the "Logic/Reset" screen.

/' 5 Logic/ Resetw

—xnmor
S @ go
w »n T

i c
AND
et

t / Latch

e Enter 0 (= OR) and press the [ ENTER | key.

e Enter 0 (= Instantaneous) and press the [ ENTER | key.

e Press the key to return to the "LED*" screen.

o Select "Functions" on the "LED*" screen to display the "Functions" screen.
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/' 5 Functions v
I n #1

21 _
I n # 2

11
I n #3

2 4
I n # 4

0

e Assign the gate In #1 the number corresponding to the testing elementeferring to Appendix
A, and assign other gates the “0”.

Assigning signal to Binary Output Relay
e Select "Binary O/P" on the "Set. (change)" screen to display the,"Binary O/P" screen.

Binary O/ P W

o —

00O 0000w Wpw N

[eNoNeoNoNe] (6
oo wNl-

07

Note: The setting is required for all the bifiany outputs. If any of the binary outputs are not used, enter
0 to logic gates In #1 to #4 in assigning|signals.

e Sclect the output relay number (BO number) and press the | ENTER | key to display the
"BO=*" screen.

I3 B On v
elLogfh c/ Reset

e FHunect i ons

o Select "Logic/Reset"%e display the "Logic/Reset" screen.

'd Logic/ Resetw

Logic 0 _
OR/ AND

Reset 0

Il nst/ DI/ Dw/ Latch

o Enfer 0= OR) and press the | ENTER | key.
e Enter 0 (= Instantaneous) and press the | ENTER | key.

o (Press the key to return to the "BO*" screen.

e Select "Functions" on the "BO*" screen to display the "Functions" screen.
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/4 Functions v
I n #1

21 _
I n # 2

11
I n #3

2 4
I n # 4

0

L 4
e Assign the gate In #1 the number corresponding to the testing elemen @to Appendix
A, and assign other gates the “0”. @

o
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6.5.1.1 Overvoltage and Undervoltage Elements

The testing circuit is shown in Figure 6.5.1.

GRD130
f@" TB1
Variable- * ¢ -1
Voltage source -2
3 4

DC + TBZ¢ -A9

power

supply -B
(a) Testing Circuit for Mo%

N f@" TB1]

Variable- @

Voltage source & -2
-3

GRD130

Figure 6.5.1 Operating Value Test Circuit

%\E (b) Testing Circuit for Model 410
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Overvoltage and undervoltage elements and their output signal number are listed below.

Measuring element for Model 210

Signal number

OV1-AB, -BC
OV2-AB, -BC
OV3-AB, -BC
UV1-AB, -BC
UV2-AB, -BC
UV3-AB, -BC
ov1

ov2

0ov3

uv1

uv2

uv3

ZPS1

ZPS2

69, 70
72,73
75,76
78,79
81, 82
84,85

87
88
89
90
91
92
93
94

Measuring element for Model 410

Signal‘number

54,
54,
57,
60,
63,
66,
69,
72,
75,
78,
81,
84,
93
94

521053
55,56
68y 59
61, 62
64, 65
67, 68
70, 71
73, 74
76, 77
79, 80
82, 83
85, 86

OV1-A,-B,-C
OV2-A, -B,-C
OV3-A,-B,-C
UV1-A, -B, -C
UV2-A, -B, -C
UV3-A, -B, -C
OV1-AB, -BC, -CA
OV2-AB, -BC, -CA
OV3-AB, -BC, -CA
UV1-AB, -BC, -CA
UV2-AB, -BC,#CA
UV3-AB;-BC,-CA
ZPS1

ZRS2

Operating Value Test

Overvoltage'element OV1, OV2, OV3, ZPS1, ZPS2
s, Applyrastated voltage as shown in Figure 6.5.1.

o dIncrease the voltage and measure the value at which the element operates. Check that the
measured value is within = 5% of the setting.

Undervoltage element UV1, UV2, UV3

e Apply arated voltage and frequency as shown Figure 6.5.1.

e Decrease the voltage and measure the value at which the element operates. Check that the
measured value is within 5% of the setting.

Operating Time Check For Inverse Time (IDMT) Curve

e Change the voltage from the rated voltage to the test voltage quickly and measure the
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operating time.

e C(Calculate the theoretical operating time using the characteristic equations shown _i
Section 2.5.2. Check the measured operating time. 6

6.5.1.2 Negative sequence overvoltage element NPS1 and NPS2 < )

The testing circuit is shown in Figure 6.5.2.

Va : TB1

i -1 %
o2
Three-phase Vb 3
Voltage -
source oo -4
Ve -

DC + A9
power
supply - p -B9

Figure 6.5. ting NPS elements

The output signal of testing elem signed to a configurable LED.

The output signal numbers of t\\ nts are as follows:
‘ Signal No.

t
7S NRS2
Enter the sig ®

1 to observe the operation at the LED as shown in Section 6.5.1 and
press the key.

95
96

e Apply the thfee-phase balance voltage and the operating voltage value is checked by
increasi magnitude of the voltage applied.

CheclK asured value is within 5% of the setting value.

2

L 4
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6.5.2 Protection Scheme

In the protection scheme tests, a dynamic test set is required to simulate power system pre-f;
fault and post-fault conditions.

Tripping is observed with the tripping command output relays. O

Check that the indications and recordings are correct.

6.5.3 Metering and Recording ¢

The metering function can be checked while testing the AC input circuit. @)n 6.4.4.

Fault recording can be checked while testing the protection schemes. O .record" screen
and check that the descriptions are correct for the fault concerned.
e

Recording events are listed in Appendix B. There are internal eyventsfand external events by

binary input commands. Event recording on the external even ecked by changing the
status of binary input command signals. Change the status in'the e way as the binary input
circuit test (see Section 6.4.2) and check that the descripti isplayed on the "E. Record" screen
is correct. Some of the internal events can be checked in ction scheme tests.

Disturbance recording can be checked while testing
only shows the date and time when a disturbancgs

ction schemes. The LCD display
d. Open the "D. record" screen and

check that the descriptions are correct.
Details can be displayed on the PC. Check th. &riptions on the PC are correct. For details
on how to obtain disturbance records on th ee the RSM100 Manual.

N
S

L 4

Q
o
&

L 4
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6.6 Conjunctive Tests
6.6.1 On Load Test

For the polarity check of the voltage transformers, check the voltage and phase angle gvith the
metering displays on the LCD screen.

e Open the "Auto-supervision" screen and check that no message appears.

e Open the following "Metering" screen from the "Status" sub-menu to check the line voltage.

/' 2 Metering v
Van * % . % x KV
* ok % %k °
Vbn * % x . % x KV
* ok % %k °
Vcn * % % . % x KV
* ok % ok °
Vab * % x . % x KV
* ok %k %k °
Vbec * % ok, % x o KWV
* ok % %k Q
Vca * ok ok, ox ok KV
* ok ok Bk Q
Vph * % % %0 % KV
VO * ok % (Ox % KV
Xk ko ok o
V1 * ok S Mk * KV
xOxfx L ok o
V 2 #* ko W% % KV
x % % . ok o
f * % % % Hz

Note: The magnitude of voltageican'be set in values on the primary side or on the secondary side by
the setting. (The default setting is the secondary side.)
Phase angles above age cxpressed taking that of positive sequence voltage (V1) as a reference
phase angle. When the' V1 is not available, phase angles are not displayed.

6.6.2 Tripping CircuitTest

The tripping cireuit including the circuit breaker is checked by forcibly operating the output relay
and monitorifig thé*Circuit breaker to confirm that it is tripped. Forcible operation of the output
relay is petformed on the "Binary O/P " screen of the "Test" sub-menu as described in Section
6.4.3.

Tripping cifcuit

o Set the breaker to be closed.

e Select "Binary O/P" on the "Test" sub-menu screen to display the "Binary O/P" screen.
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| 2 Binary O/ P v
B O1 0 _
Di sabl e/ Enabl e
BO2 0
Di sabl e/ Enabl e
B O3 0
Di sabl e/ Enabl e
BO4 0
Di sabl e/ Enabl e
BOS5 0
Di sabl e/ Enabl e
BOG6 0
Di sabl e/ Enabl e
BO7 0
Di sabl e/ Enabl e

BO1 to BO7 are output relays with one normally open contaoQ

e Enter 1 for BO1 and press the | ENTER | key.

e Press the key. Then the LCD displays the

m O
=]

t e
=Y

— @
m -
2 o

?

%n below.

= N

e Keep pressing the [ENTER | key to opera

breaker is tripped.

o Stop pressing the | ENTER | ke

e Repeat the above for BO2 t&

CA
t

e output relay BO1 and check that the A-phase

&peraﬁon.
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6.7 Maintenance

6.7.1 Regular Testing

The relay is almost completely self-supervised. The circuits that can not be supervised argsbinany;
input and output circuits and human interfaces.

Therefore, regular testing is minimised 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'thé binary output relay of
FAIL and the failure is indicated on the front panel with LED indicatofs,or8CD display. It is also
recorded in the event record.

Failures detected by supervision are traced by checking the MErr:¥ screen on the LCD. Table
6.7.1 shows LCD messages and failure locations.

The locations marked with (1) have a higher probability thafi locations marked with (2).

Table 6.7.1 LCD Message and\Failure Location

Message Failure location
Relay Unit AC cable CB or cable
Err: SUM x(Flash memgary)
Err: RAM x(SRAM)
Err: BRAM x(Backup/RAM)
Err: EEP x(EERROM)
Err: AID x(A/Dieonverter)
Err: DC x(DC power supply circuit)
Em TC X(Tripping circuit)(1) X (2)
Err: Vo, V2 x (AC input circuit)(1) X (2)
ErrsCB x (Circuit breaker)(1) X (2)

( ):sRrobable failure location in the relay unit including its peripheral circuits.
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If no message is shown on the LCD, this means that the failure location is either in the DC power
supply circuit or in the microprocessors. If the "ALARM" LED is off, the failure is in the DC
power supply circuit. If the LED is lit, the failure is in the microprocessors. Replace the relayfunit
in both cases after checking if the correct DC voltage is applied to the relay.

If a failure is detected by automatic supervision or regular testing, replace the failed relayaunit.

Note: When a failure or an abnormality is detected during the regular test, confirm the following
first:
- Test circuit connections are correct.
- Modules are securely inserted in position.
- Correct DC power voltage is applied.
- Correct AC inputs are applied.
- Test procedures comply with those stated in the manual.

6.7.3 Replacing Failed Relay Unit
If the failure is identified to be in the relay unit and the useghaska spare relay unit, the user can
recover the protection by replacing the failed relay unit.

Repair at the site should be limited to relay unit replacement. Maintenance at the component
level is not recommended.

Check that the replacement relay unit has th€ idemtical Model Number and relay version
(software type form) as the removed relay.

The Model Number is indicated on the front ofythe relay. For the relay version, see Section
42.5.1.

Replacing the relay unit
CAUTION After replacing theyrelay unit, check the settings.

The procedure of relay withdrawal/and insertion is as follows:

e Switch off the DGpower supply.

A WARNING | Hazardous voltage may remain in the DC circuit just after switching off the
DCwypower supply. It takes about 30 seconds for the voltage to discharge.

Disconnect ghe trip outputs.

Open all ACwoltage inputs.

Unscrew the gelay front cover.

Unsesew: the/binding screw on the handle.

To remowe the relay unit from its case, pull up the handle and pull the handle towards you.
(See Figure 6.7.1.)

o Insert'the (spare) relay unit in the reverse procedure.

CAUTION To avoid risk of damage:
e Keep the handle up when inserting the relay unit into the case.
e Do not catch the handle when carrying the relay unit.
o Check that the relay unit and its case have the identical Model Number
when inserting the relay unit.
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Fig .%:1 Handle of Relay Unit

After replacing the failedWselay unit or repairing failed external circuits, take the following

Pull up handle

6.7.4 Resumption of Segic

procedures to restofe elay to the service.
e Switchont er supply and confirm that the "IN SERVICE" green LED is lit and the
"ALARM" D is not lit.

inputs and reconnect the trip outputs.

s
6.7.5 %
The spare relay should be stored in a dry and clean room. Based on IEC Standard 60255-6 the

stofage temperature should be —25°C to +70°C, but the temperature of 0°C to +40°C is
recommended for long-term storage.
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7. Putting Relay into Service

the commissioning tests or maintenance tests.

The following procedure must be adhered to when putting the relay into service after fno@

Check that all the external connections are correct.

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 stite toWfestore them.

Clear any unnecessary records on faults, events and disturbances w. arérecorded during
the tests.

If dc power has not been supplied to the relay for two days or more, internal clock may be
cleared soon after restoring the power. This is because,th k-up RAM may have
1

discharged and may contain uncertain data. Set the internal ¢ again.

Press the |VIEW | key and check that no fai% sage is displayed on the

" Auto-supervision" screen.

Check that the green "IN SERVICE" LED isdit andwo ‘6ther LEDs are lit on the front panel.

L 4

Q
o
&

L 4
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Signal list

No. Contents

0 Not in use

1 |BI1 COMMAND |Binary input signal of Bl1

2 |BI2 COMMAND |Binary input signal of BI2

3 |BI3 COMMAND |Binary input signal of BI3

4 |Bl4 COMMAND |Binary input signal of Bl4

5 |BI5 COMMAND |Binary input signal of BI5

6 |BI6 COMMAND |Binary input signal of BI6

7 |BI7 COMMAND |Binary input signal of BI7

8 |BI8 COMMAND |Binary input signal of BI8

9

10

11 |SET.GROUP1 Bl command of change active setting group1
12 |SET.GROUP2

13 |SET.GROUP3 3

14 |SET.GROUP4 4

15 |OV1BLOCK Bl command of OV1 protection scheme block
16 |OV2 BLOCK ov2

17 |OV3 BLOCK ov3

18 |UV1 BLOCK Bl command of UV1 protection scheme block
19 |UV2 BLOCK uv2

20 |UV3BLOCK Uv3

21 |ZPS1BLOCK Bl command of ZPS1 protection scheme block
22 |ZPS2 BLOCK ZPS2

23 |NPS1BLOCK Bl command of NPS1 protection scheme block
24 |NPS2 BLOCK NPS2

25 |TCFAIL Bl command of Trip circuit Fail Alarm
26 |CB CONT OPN Bl command of CB N/O contact
27 |CB CONT CLS Bl command of CB N/C contact

28 |EXT TRIP-3PH Bl command of External trip (3 Phase)
29 |EXT TRIP-APH (A Phase)

30 |EXT TRIP-BPH (B Phase)

31 |EXT TRIP-CPH (C Phase)
32 |REMOTE RESET |BI command of Remote reset
33 |SYNC CLOCK Bl command of Synchronise Clock
34 |STORE RECORD Bl command of StoreDisturbance Record
35 |ALARM1 Bl command of Alafm1
36 |ALARM2 2
37 |ALARM3 3
38 |ALARM4 4
39 |OV1-A INST OV1-A relay elémentistart
40 |OV1-B INST OV1-B relay element start
41 |OV1-C INST OV1-C relay'elementsstart
42 |OV1-AB INST OV1-ABlrelay elément start
43 |OV1-BC INST OV1-BC relay element start
44 |OV1-CA INST OV4:CAlrelay element start
45 |OV2-A INST OV2-A relaylelement start
46 |OV2-B_INST OV2-Bjielay element start
47 |OV2-C INST OV2-C relay element start
48 |OV2-AB INST; OV2-AB relay element start
49 |OV2-BC INST OV2-BC relay element start
50 |OV2-CA INST @V2-CA relay element start
51 |OV1-A OV1-1 relay element output
52 B 2
53 C 3
540'|0OV2-A OV2-1 relay element output
85 B 2
56 C 3
57 |OV3A 0OV3-1 relay element output
58 B 2
59 C 3
60a|UV1-A UV1-1 relay element output
61 B 2
62 C 3
63 |UV2-A UV2-1 relay element output
64 B 2
65 C 3
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Signal list
No. Signal name Contents
66 [UV3-A UV3-1 relay element output
67 B 2
68 C 3
69 |OV1-AB OV1-1 relay element output (phase to phase)
70 BC 2
71 CA 3
72 |OV2-AB OV2-1 relay element output
73 BC 2
74 CA 3
75 |OV3-AB QOV3-1 relay element output
76 BC 2
77 CA 3
78 |UV1-AB UV1-1 relay element output
79 BC 2
80 CA 3
81 |UV2-AB UV2-1 relay element output
82 BC 2
83 CA 3
84 |UV3-AB UV3-1 relay element output
85 BC 2
86 CA 3
87 |OV1 OV1-1 relay element output for 1PP and 1PN settings
88 |OV2 0OV2-1 relay element output for 1PP and 1PN settings
89 |OV3 OV3-1 relay element output for 1PP and 1PN settings
90 [uv1 UV1-1 relay element output for 1PP and 1PN settings
91 |UV2 UV2-1 relay element output for 1PP and 1PN settings
92 |UV3 UV3-1 relay element output for 1PP and{1PN,settings
93 |ZPS1 ZPS1 relay element ouput
99 2 2
95 |NPS1 NPS1 relay element ouput
96 2 2
97 |UVBLK UV blocked element operating
98
99 [OV1 INST OV1 relay element start
100 |OV2 INST OV2 relay element staft
101 |OV1 TRIP OV1 trip command
102 [OV1-ATRIP ditto (Phase 1)
103 B 2
104 C 3
105 |OV1-AB TRIP ditto (Phase 1)
106 BC 2
107 CA 3
108 |OV2 TRIP OV2 tripcommand
109 [OV2-ATRIP ditto (Phase 1)
110 B 2
111 C 3
112 |OV2-AB TRIP ditto(Rhase 1)
113 BC 2
114 CA 3
115 |OV3 ALARM OV3 alarm command
116 [OV3-A ALARM difto (Phase 1)
117 B 2
118 C 3
119 JOV3:AB ALARM |ditto (Phase 1)
120 BC 2
121 CA 3
122, [WV1 TRIP UV1 trip command
123 JUV1-ATRIP ditto (Phase 1)
124 B 2
125 C 3
126 |UV1-AB TRIP ditto (Phase 1)
127 BC 2
128 CA 3
129 |JUV2 TRIP UV2 trip command
130 [UV2-ATRIP ditto (Phase 1)
131 B 2
132 C 3
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Signal list
No. Signal name Contents
133 |UV2-AB TRIP ditto (Phase 1)
134 BC 2
135 CA 3
136 |UV3 ALARM UV3 alarm command
137 JUV3-A ALARM ditto (Phase 1)
138 B 2
139 C 3
140 [UV3-AB ALARM |ditto (Phase 1)
141 BC 2
142 CA 3
143 |ZPS1 TRIP ZPS1 trip command
144 | 2ALARM 2 alarm command
145 |INPS1 TRIP NPS1 trip command
146 | 2ALARM 2 alarm command
147 |GEN.TRIP General trip command
148 |GEN.TRIP-A ditto (Phase 1)
149 B 2
150 C 3
151 |GEN.TRIP-AB ditto (Phase 1)
152 BC 2
153 CA 3
154 |GEN.ALARM General alarm command
155
156
157 JUV1-A INST UV1-A relay element start
158 |JUV1-B INST UV1-B relay element start
159 |JUV1-C INST UV1-C relay element start
160 |A.M.F.OFF Auotmatic monitoring function off
161 |RELAY FAIL Relay failure & trip blocked alarm
162 |RELAY FAIL-A Relay failure alarm (Trip not blocked),
163 |TCSV Trip circiut supervision failure
164 |CBSV Circuit breaker status monitoring failure
165 |TC ALARM Trip counter alarm
166
167 |UV1-AB INST UV1-AB relay element(start
168 |UV1-BC INST UV1-BC relay elemént start
169 |UV1-CA INST UV1-CA relay elementistart
170 |BO1 OP Binary output 1
171 |BO2 OP Binary output 2
172 |BO3 OP Binary output 3
173 |BO4 OP Binary output 4
174 |BO5 OP Binary outpuby5
175 |BO6 OP Binary output 6
176 |BO7 OP Bifary output 7
177 |UV2-A INST UV2-Atelay element start
178 |UV2-B INST UV2-B relayelement start
179 |UV2-C INST WV2-E relay element start
180
181 |LCD IND. LCDilindication(Birtual LED) command
182 |LCD IND1. LED indication1(Birtual LE1) command
183 |LCD IND2. LCD indication2(Birtual LED) command
184
185
186 JTESTING Testing LED lit output
187 |UV2-ABAINST UV2-AB relay element start
188 |Uy2-BC INST UV2-BC relay element start
189, |JUV2-CATINST UV2-CA relay element start
190
191 JUVATINST UV1 relay element start
192 JUV2 INST UV2 relay element start
193, |PROT.COM.ON  |IEC103 communication command
1947 |IECTST IEC103 communication test
195 |IECBLK IEC103 communication block
196
197 |ZPS1 INST ZPS1 element start
198 |ZPS2 INST ZPS2 element start
199 |NPS1 INST NPS1 element start
200 |NPS2 INST NPS2 element start
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Event Record Item

Record item (LCD indication)
Model 210 Model 410
APPL setting APPL setting Contents
No. 1PP 1PN 2PP 3PN 3PV 3PP 2PP
1 | GEN.trip GEN.trip GEN.trip GEN.trip GEN.trip GEN.trip GEN.trip Off/On |General trip command
2 GEN.trip-A GEN.trip-A Off/On |General trip command (Phase 1)
3 GEN.trip-B GEN.trip-B Off/On |General trip command (Phase 2)
4 GEN.trip-C GEN.trip-C Off/On |General trip command (Phase 3)
5 GEN.trip-AB GEN.trip-AB GEN.trip-AB Off/On |General trip command (Phase 1)
6 GEN.trip-BC GEN.trip-BC GEN.trip-BC Off/On |General trip command (Phase 2)
7 GEN.trip-CA Off/On |General trip command (Phase 3)
8 OV1-A trip OV1-A trip Off/On |OV1 trip command*(Phase 1)
9 OV1-B trip OV1-B trip Off/On |OV1 trip commandgdPhase 2)
10 OV1-C trip OV1-C trip Off/On |OV1 trip'éemmand (Phase 3)
11 OV2-A trip OV2-A trip Off/On |OV2 trip command (Phase 1)
12 OV2-B trip OV2-B trip Off/On |OV2 trip'commandy(Phase 2)
13 OV2-C trip OV2-C trip Off/On |OV2trip gommand (Phase 3)
14 OV3-A alarm OV3-A alarm Off/On |OV3ialafm command (Phase 1)
15 OV3-B alarm OV3-B alarm Off/On |QW3 alarmyedmmand (Phase 2)
16 OV3-C alarm OV3-C alarm Off/On |OV3i@larm command (Phase 3)
17 UV1-A trip UV1-A trip Off/Onpl UV1 trip'command (Phase 1)
18 UV1-B trip UV1-B trip OfffOn |'UWgtrip command (Phase 2)
19 UV1-C trip UV1-C trip Off/OaplUV1 trip command (Phase 3)
20 UV2-A trip UV2-A trip ©ff/On [UV2 trip command (Phase 1)
21 UV2-B trip UV2-B trip OffiOn |UV2 trip command (Phase 2)
22 UV2-C trip UV2-C trip Off/On |UV2 trip command (Phase 3)
23 UV3-A alarm UV3-A alarm Off/On |UV3 alarm command (Phase 1)
24 UV3-B alarm UV3-B alarm Off/On |UV3 alarm command (Phase 2)
25 UV3-C alarm UV3-C alarm Off/On |UV3 alarm command (Phase 3)
26 OV1-AB trip OV1-AB trip, OV1-AB trip: Off/On |OV1 trip command (Phase 1)
27 OV1-BC trip OV1-BC trip OV.1-BC trip Off/On |OV1 trip command (Phase 2)
28 OV1-CA trip Off/On |OV1 trip command (Phase 3)
29 OV2-AB trip OV2-AB trip OV2-AB trip Off/On |OV2 trip command (Phase 1)
30 OV2-BC trip OV2-BCtrip OV2-BC trip Off/On |OV2 trip command (Phase 2)
31 OV2-CA trip Off/On |OV2 trip command (Phase 3)
32 OV3-AB alarm OV3-ABialarm [OV3-AB alarm Off/On |OV3 alarm command (Phase 1)
33 OV3-BC alarm QW3-BC alarm, |OV3-BC alarm | Off/On [OV3 alarm command (Phase 2)
34 OV3-CAalarm Off/On |OV3 alarm command (Phase 3)
35 UV1-AB trip UV1-AB trip UV1-AB trip Off/On |UV1 trip command (Phase 1)
36 UV1-BC trip UV1-BE trip UV1-BC trip Off/On |UV1 trip command (Phase 2)
37 UV1-CA trip Off/On |UV1 trip command (Phase 3)
38 UV2-AB trip UV2-AB trip UV2-AB trip Off/On |UV2 trip command (Phase 1)
39 UV2-BC trip UV2-BC trip UV2-BC trip Off/On |UV2 trip command (Phase 2)
40 UV2-CA trip Off/On |UV2 trip command (Phase 3)
41 UV3-AB alarm UV3-AB alarm |UV3-AB alarm Off/On |UV3 alarm command (Phase 1)
42 UV3-BC alarm UV3-BC alarm [UV3-BC alarm Off/On |UV3 alarm command (Phase 2)
43 UV3-CA alarm Off/On |UV3 alarm command (Phase 3)
44 |OV1 trip OV1 trip Off/On |OV1 trip command (Phase 1)
45 |OV2 trip OV2 trip Off/On |OV2 trip command (Phase 1)
46 |OV3 alarm OV3 alarm Off/On |OV3 alarm command (Phase 1)
47 |UV1 trip UV1 trip Off/On |UV1 trip command (Phase 1)
48 |UV2 trip UV2 trip Off/On |UV2 trip command (Phase 1)
49 |UV3 alarm UV3 alarm Off/On |UV3 alarm command (Phase 1)
50 [ZPS1 trip ZP$S1 trip ZPSytrip ZPS1 trip ZPS1 trip ZPS1 trip Off/On |ZPS1 trip command
51 |ZPS2 alarm ZPS2 alarm ZPS2 alarm ZPS2 alarm ZPS2 alarm ZPS2 alarm Off/On |ZPS2 alarm command
52 NPS1 tiip NRST trip NPS1 trip NPS1 trip NPS1 trip Off/On |NPS1 trip command
53 NPS2 alarm NPS2 alarm NPS2 alarm NPS2 alarm NPS2 alarm Off/On |NPS2 alarm command
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Record item (LCD indication)
Model 210 Model 410
APPL setting APPL setting Contents

No. 1PP 1PN 2PP 3PN 3PV 3PP 2PP

54 OV1-A OV1-A Off/On [OV1-1 relay element operating
55 Oov1-B Oov1-B Off/On [OV1-2 relay element operating
56 ov1-C ov1-C Off/On |OV1-3 relay element operating
57 OV2-A OV2-A Off/On |OV2-1 relay element operating
58 Ov2-B ov2-B Off/On [OV2-2 relay element operating
59 ov2-C ova-C Off/On [OV2-3 relay element operating
60 OV3-A OV3-A Off/On [OV3-1 relay element operating
61 OV3-B Oov3-B Off/On [OV3-2 relay element operating
62 Oov3-C ovs-C Off/On [OV3-3 relay element operating
63 UV1-A UV1-A Off/On |UV1-1 relay element operating
64 uv1-B UV1-B Off/On |UV1-2 relay elémentoperating
65 uv1-C uv1-C Off/On |UV1-34elay elemént operating
66 UV2-A UV2-A Off/On |UV2-1 relayelementyeperating
67 uv2-B uva2-B Off/On |UV2-2 relay element operating
68 uva-c uva-Cc Off/On |UV28'relaylelement operating
69 UV3-A UV3-A Off/On |UV3-1 relay elemvent operating
70 uv3-B uv3-B Off/On |WV3-2 relay glement operating
71 uvs-c uvs-C Off/On |UV3:3 refay“element operating
72 OV1-AB OV1-AB OV1-AB Off/Qn_|OV1-Trelay element operating
73 OV1-BC OV1-BC OV1-BC Off/On"J@V1-2relay element operating
74 OV1-CA OFff/On_|OV4-3 relay element operating
75 OV2-AB OV2-AB OV2-AB Off/On"J@V2-1 relay element operating
76 OV2-BC OV2-BC OV2-BC Off/On |OV2-2 relay element operating
77 OV2-CA Off/Qn, |OV2-3 relay element operating
78 OV3-AB OV3-AB OV3-AB Off/On |OV3-1 relay element operating
79 OV3-BC OV3-BC OV8-BC Off/On |OV3-2 relay element operating
80 OV3-CA Off/On |OV3-3 relay element operating
81 UV1-AB UV1-AB UVT-AB Off/On |UV1-1 relay element operating
82 UVv1-BC UV1-BC UV1-BC Off/On |UV1-2 relay element operating
83 UV1-CA Off/On [UV1-3 relay element operating
84 UV2-AB UV2-AB UVv2-AB Off/On |UV2-1 relay element operating
85 Uv2-BC UV2-BC UV2-BC Off/On |UV2-2 relay element operating
86 UV2-CAl Off/On |UV2-3 relay element operating
87 UV3-AB UV3-AB UV3-AB Off/On |UV3-1 relay element operating
88 UV3-BC UV3-BC UV3-BC Off/On |UV3-2 relay element operating
89 WV3-CA: Off/On [UV3-3 relay element operating
90 |OV1 Oov1 Off/On |OV1-1 relay element operating
91 [OV2 ov2 Off/On |OV2-1 relay element operating
92 |OV3 ov3 Off/On [OV3-1 relay element operating
93 [UV1 uv1 Off/On [UV1-1 relay element operating
94 |UV2 uv2 Off/On [UV2-1 relay element operating
95 |UV3 uvs Off/On [UV3-1 relay element operating
96 |ZPS1 ZPS1 ZPS1 ZPS1 ZPS1 ZPS1 Off/On |ZPS1 relay element operating
97 |ZPS2 ZPS2 ZPS2 ZPS2 ZPS2 ZPS2 Off/On [ZPS2 relay element operating
98 NPS1 NPS1 NPRS1T NPS1 NPS1 Off/On |NPS1 relay element operating
99 NPS2 NPS2 NPS2 NPS2 NPS2 Off/On |NPS2 relay element operating
100 |UVBLK UVBLK UVBLK UVBLK UVBLK UVBLK UVBLK On UV blocked element operationg
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Record item (LCD indication)

Model 210 Model 410
APPL setting APPL setting Contents
No. 1PP 1PN 2PP 3PN 3PV 3PP 2PP

101 |BI1 command [BI1 command |BI1 command [BI1 command |BI1 command |[BlI1 command |BI1 command Off/On |Binary input signal of BI1
102 |BI2 command [BI2 command |BI2 command [BI2 command |BI2 command |[BI2 command |BI2 command Off/On |Binary input signal of BI2
103 |BI3 command [BI3 command |BI3 command [BI3 command |BI3 command |[BI3 command |BI3 command Off/On |Binary input signal of BI3
104 |Bl4 command [Bl4 command |BI4 command [Bl4 command |Bl4 command |[Bl4 command |Bl4 command Off/On |Binary input signal of Bl4
105 |BI5 command [BI5 command |BI5 command [BI5 command |BI5 command |[BI5 command |BI5 command Off/On |Binary input signal of BI5S
106 |BI6 command [BI6 command |BI6 command [BI6 command |BI6 command |[BI6 command |BI6 command Off/On |Binary input signal of BI6
107 |BI7 command [BI7 command |BI7 command [BI7 command |BI7 command |[BI7 command |BI7 command Off/On |Binary input signal of BI7
108 |BI8 command [BI8 command |BI8 command [BI8 command |BI8 command |[BI8 command |BI8 command Off/On |Binary input signal of BI8

109 | SET.group1 SET.group1 SET.group1 SET.group1 SET.group1 SET.group1 SET.group1 Off/On |Bl command of change active Setting group1
110 | SET.group2 SET.group2 SET.group2 SET.group2 SET.group2 SET.group2 SET.group2 Off/On |Bl command of ghange active setting group2
111 | SET.group3 SET.group3 SET.group3 SET.group3 SET.group3 SET.group3 SET.group3 Off/On |BI command of chang@lactive setting group3
112 | SET.group4 SET.group4 SET.group4 SET.group4 SET.group4 SET.group4 SET.group4 Off/On |BI command of ighange active setting group4
113 | OV1 block OV1 block OV1 block OV1 block OV1 block OV1 block OV1 block Off/On |Bl commandhof OVgpfotection scheme block
114 |OV2 block OV2 block OV2 block OV2 block OV2 block OV2 block OV2 block Off/On |BI command ofi®VY2 protection scheme block
115 | OV3 block OV3 block OV3 block OV3 block OV3 block OV3 block OV3 block Off/On |BI cammandiof OV3 protection scheme block
116 |UV1 block UV1 block UV1 block UV1 block UV1 block UV1 block UV1 block Off/On |BI command of V1 protection scheme block
117 |UV2 block UV2 block UV2 block UV2 block UV2 block UV2 block UV2 block Off/On |BL commandof UV2 protection scheme block
118 |UV3 block UV3 block UV3 block UV3 block UV3 block UV3 block UV3 block Off/On |Blfgemmand of UV3 protection scheme block
119 | ZPS1 block ZPS1 block ZPS1 block ZPS1 block ZPS1 block ZPS1 block Off/Qn, |BI commaid of ZPS1 protection scheme block
120 | ZPS2 block ZPS2 block ZPS2 block ZPS2 block ZPS2 block ZPS2 block Of f/On"|Bl.commiand of ZPS2 protection scheme block
121 NPS1 block NPS1 block NPS1 block NPS1 block NPS1 block Off/On |BIcommandofNPS1 protection scheme block
122 NPS2 block NPS2 block NPS2 block NPS2 block NPS2 block Of f/On"|Bl.command of NPS2 protection scheme block
123 | TC fail TC fail TC fail TC fail TC fail TC fail TC fail Off/On |Bl command of Trip circuit Fail Alarm

124 |CB CONT OPN |CB CONT OPN |CB CONT OPN [CB CONT OPN [CB CONT OPN |CB CONT OPN |CB CONT QPNh|, Off/@n, |BlI command of CB N/O contact

125 |CB CONT CLS |CB CONT CLS |CB CONT CLS [CB CONT CLS [CB CONT CLS |CB CONT CLS |CB CONT CLS/|“Off/On |Bl command of CB N/C contact

126 |[EXT trip-3PH  |EXT trip-3PH  |EXT trip-3PH  |EXT trip-3PH | EXT trip-3PH  |EXT trip-3PH | EXTtrip-3PH Off/On |BI command of External trip (3 Phase)
127 | EXT trip-APH EXT trip-APH EXT trip-APH EXT trip-APH EXT trip-APH EXT trip-APH EXT, trip-APH ©Off/On |BI command of External trip (A Phase)
128 |EXT trip-BPH EXT trip-BPH EXT trip-BPH EXT trip-BPH EXT trip-BPH EXT trip-BPH EXT'ttip-BPH Off/On |BI command of External trip (B Phase)
129 | EXT trip-CPH EXT trip-CPH EXT trip-CPH EXT trip-CPH EXT trip-CPH EXT trip-CPH EXT trip~CPH Off/On |Bl command of External trip (C Phase)
130 |[Remote reset |Remote reset |Remote reset |[Remote reset [Remote reset |Remote resetl |Remote reset Off/On |Bl command of Remote reset

131 | SYNC clock SYNC clock SYNC clock SYNC clock SYNC clock SYNC gleck SY.NC clock Off/On |BI command of Synchronise Clock

132 | Store record Store record Store record Store record Store record Store record Storelrecord Off/On |Bl command of Store Disturbance Record
133 |Alarm1 Alarm1 Alarm1 Alarm1 Alarm1 Alarm1 Alarmn 1 Off/On |Bl command of Alarm1

134 | Alarm2 Alarm2 Alarm2 Alarm2 Alarm2 Alarm?2: Alarm2 Off/On |Bl command of Alarm2

135 |Alarm3 Alarm3 Alarm3 Alarm3 Alarm3 Alarm3 Alarm3 Off/On |Bl command of Alarm3

136 |Alarm4 Alarm4 Alarm4 Alarm4 Alarm4 Alarm4: Alarm4 Off/On |BI command of Alarm4

137 |Relay fail Relay fail Relay fail Relay fail Relay fail Relay fail Relay fail Off/On |Relay failure & trip blocked alarm

138 |Relay fail-A Relay fail-A Relay fail-A Relay fail-A Relay fail-A: Relay fail-A Relay fail-A Off/On |Relay failure alarm (Trip not blocked)
139 | TC err TC err TC err TC err TC ejf TC err TC err Off/On | Trip circiut supervision failure

140 |CB err CBerr CBerr CBerr CBféerr, CBerr CBerr Off/On | Circuit breaker status monitoring failure
141 VO err Off/On |Analog input imbalance failure (VO)

142 V2 err V2en V2 err Off/On |Analog input imbalance failure (V2)

143 |[TPCOUNTALM TP COUNTALM [TPCOUNTALM |TPCOUNTALM |TP COUNRALM “|TP COUNT ALM |TP COUNT ALM Off/On | Trip counter alarm

144 |F.record CLR [F.record CLR |F.record CLR |F.record CLR 4F-reeord CLR |F.record CLR [F.record CLR On Clear Fault records

145 |E.record CLR [E.record CLR |E.record CLR |E.record CLR/|E.recordiCLR |E.record CLR [E.record CLR On Clear Event records

146 |D.record CLR [D.record CLR |D.record CLR |D.record CLR ¥|D.record CLR |D.record CLR [D.record CLR On Clear Disturbance records

147 |TPCOUNT CLR |[TPCOUNT CLR |TPCOUNTCLR [TPCOUNTCLR |TREOUNTCLR |TPCOUNTCLR |TPCOUNTCLR On Clear Trip counter

148 |IND.reset IND.reset IND.reset IND.reset IND.reset IND.reset IND.reset On Reset the indication of Trip mode,Alarm etc
149 |Data lost Data lost Data lost Data lost Data lost Data lost Data lost On Record and time date lost by DC power supply off for a long time
150 | Sy s.change Sys.change Sys.change Sys.change Sys.change Sys.change Sys.change On Setting change command

151 |Rly.change Rly .change Rly .change Rly .change. Rly.change Rly.change Rly.change On ditto

152 | Grp.change Grp.change Grp.change. Grp.change Grp.change Grp.change Grp.change On ditto
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TOSHIBA

Relay Model BO No. Terminal No. Signal Name Contents Setting
Signal No. Logic
(OR:0, AND:1)
TB3:
GRD130-210  |BO1 A5-B4, Ad GENERAL TRIP Relay trip (General) 147
BO2 AB-AT7, B7 GENERAL TRIP Relay trip (General) 147
BO3 A9-B8, A8 GENERAL TRIP Relay trip (General) 147
BO4 A11-A10, B10 GENERAL TRIP Relay trip (General) 147
BO5 A12-A13,B13 UvV1 TRIP UV1 element trip 122
BO6 A15-A14, B14 UV1 TRIP UV1 element trip 122
BO7 B16-A16 ZPS1TRIP ZPS1 element trip 143
TB3:
GRD130-410  |BO1 A5-B4, Ad GENERAL TRIP Relay trip (General) 147
BO2 A6-A7, B7 GENERAL TRIP Relay trip (General) 147
BO3 A9-B8, A8 GENERAL TRIP Relay trip (General) 147
BO4 A11-A10, B10 GENERAL TRIP Relay trip (General) 147
BO5 A12-A13,B13 UV1 TRIP UV1 element trip 122
BO6 A15-A14, B14 UV1 TRIP UV1 element trip 122
BO7 B16-A16 ZPS1TRIP ZPS1 element trip 143

6F2S8S0757
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MENU v
‘Record
‘Status
‘Set. (view)
‘Set. (change)
‘Test

| |/1 Record
‘F'. record

‘E. record
‘D. record
‘Counter

/2 F.record
‘Display

/3 F.record v

/% F.record #1 V¥
16/Jul/2002

‘Clear

Refer to Section
4.2.3.1.

#1 16/Jul/200R
18:13:57.031

| |[Clear reCerdsg

END=Y CANCEDR=N

/2 E.record
‘Display

/3 E.fecord v

‘Clear

Refer to Section
4.2.3.2.

20 /dul/2002
QVIN, Crip On

JEND=Y

Clear records?
CANCEL=N

/2 D.record
‘Display

/3 D.record v

‘Clear

Refen,toySection
4 .£2.3.3%

a-1 b-1

#1 16/Jul/2002
18:13:57.401

Clear records?

~ |END=Y

CANCEL=N
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a-1 b-1

a-1

i

‘Clear Trips C

/2 Counter ¥| |/3 Counter v
‘Display Trips ****xx*
‘Clear Trips TripsA ***x*xx%
‘Clear Trips A TripsB ****x**
‘Clear Trips B TripsC *x*x**x*

Refer to Section Clear Trips?

4.2.3.4.

[ |END=Y CANCEL=N

Clear Trips A?
[ |END=Y CANCEL=N

Clear Trips B?
END=Y CANCEL

Clear Tri

O
N

O
Q>®

=%
>

C)O

%0
o
N
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a-1

/1 Status v
| |'Metering

‘Binary I/O
‘Relay element
‘Time sync.
‘Clock adjust.
‘LCD contrast

Refer to Section 4.2.4.

/1 Set. (view) V¥
‘Version

‘Description
‘Comms
‘Record
‘Status
‘Protection
‘Binary I/P
‘Binary O/P
‘LED

/2 Metering v
Van **x* ** kVy

/2 Binary I/0 ¥

" |TP [0000 0000]

/2 Ry element V¥

[ |ANOV1-3[000 ]

/2 Time sync. V¥

[ [*BI: Act.

/2 12/Nov/2002 V¥

22:56:19 [L]

/2 LCD contrast

Refer fofSection 4.2.5

/2 Version v
‘Relay type

GRD130-210A-11

‘Serial No.
‘Software

/2 Pesgription V¥

' |-Plant name

‘Description

/2 Comms v

\ |*’Addr./Param.

-11

st sk s sk o sk s ke sk sk sk skock ok

skskoskoskskk

GS1DM1-03-*

‘Switch

a-1, b-1

/3 Addr./Param. V¥

/3 Switch
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/2 Record v /3 E.record v
‘E.record
‘D.record ‘BI1 comm. 3
‘Counter N/O/R/B
. /4 Time/starter
[ Time 2.0s

/3 D.record v /4 Schemewsw v

‘Time/starter

‘Scheme. sw /4 Binawy sig. ¥

‘Binary sig. -

/3 Counter v %4 Scheme sw v
—|*Scheme sw

‘Alarm set

/4 Alarm set v
TCALM 10000

/2 Status V| |/3 Metering v
‘Metering

‘Time sync.

/3 Time’ gync. V¥

/2 Act. gp. =* V¥

‘Common
‘Groupl
‘Group?2
‘Group3
‘Group4
/3 Common v
/3 Groupl v
‘Parameter
‘Trip
/4 Parameter v s e s e o e s e o ke sk ok sk ok
‘Line name seokokokokok
VT ratio
/5 VT ratio v
PVT 100

a-1 b-1 c-1 d-1

— 1256 —



TOSHIBA

6F2S0757
/4 Trip v /5 Scheme sw V| |/6 OV prot. A 4
‘Scheme sw ‘OV prot.
‘Prot. element ‘UV prot.
-7 PS prot. __/6 uv prot. A 4
‘NPS prot.
/6 ZPSpprot. v
| |46 NPS prot. v
| |/5 Prot.elemeng ¥ /6 OV prot. v
‘OV prot.
‘UV prot.
‘7 PS prot. __/6 uv prot. v
‘NPS prot.
| |/3 Group2 /6 ZPS prot. v
‘Parameter B
| |/3 Group4 /6 NPS prot. V¥
‘Parameter O
/2 Binary I/P 4. ¥ /3 BIl v /4 Timers v
[ |'B11 ‘Timers BI1PUD 0.00s
‘BIZ2 ‘Functions
BI3 /4 Functions v
‘BI4
‘BIS
BT6 /3 BIS8 v
BI7 [ |*Timers
‘BIS8 ‘Functions

‘Alarml Text
tAlarm?2 Text
‘Alarm3 Text
‘Alarmd4 Text

st sk sk sk sfe st sfe ke sfe st sk sk sk skosk

a-1 b-1

Alarm* Text
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a-1 b-1
/2 Binary O/P V¥
BO1 AND, D
1, lO,: 29, 0
TBO7 0.20s
/2 LED v /3 LED v
"~ |'LED
‘Virtual LED
/3 Virtual IED V¥ /4 “TND1 v
*IND1 BRITR I,0
*IND2
/4 IND2 v
BIT1 I,0
/1 Set. (change) ¥
1.
Password
'Description D : Password trap
-Comms Password /M, ']
‘Record 123466%8904¢
Status Q
Protection A.Eo}r;ﬂrmatlontrap — -
iy ange “settings®
Binary I/P ENTBRZY CANCEL=N
‘Binary O/P
‘LED
Tnput [ ] Retype [ ]
1234567890« 1234567890«
Refer to Section
4.2.6.2.
/2 Descripfion V| | v
‘Plant name ABCDEFG
‘Defscriptdon v
Refer “@ef Section —
4.2.6.3. ABCDEFG

a-1 b-2

/2 Comms v
*Addr./Param.

/3 Addr./Param. ¥

‘Switch

Refer to Section
4.2.6.4.

/3 Switch v
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a-1 b-2
/2 Record v /3 E.record v
‘E.record
‘D.record ‘BI1 comm. B
‘Counter N/O/R/B
: /4 Time/starterV
Refer to Section |
4.2.6.5.
_/3 D.record v /4 Scheme Sw v
‘Time/starter
‘Scheme sw
‘Binary sig. | |/4 Bifary sig. ¥
/3 Counter v hi “Scheme sw v
—|*Scheme sw
‘Alarm set
/4 Alarm set v
/2 Status V| |/3 Metering v
‘Metering
‘Time sync.
. Y /3Time sync. V¥
Refer to Section
4.2.6.6.
/2 Protection W

[ |‘Change act. gp,

‘Change set.
‘Copy gp.

Refer to Section
4.2.6.7.

gp,

/3 Changé act.

v

‘Common

/3 A&t gp.=1

v

‘Groupl
‘Group?
‘Group3
‘Group4

a-1 b-2 c-2 d-2
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a-1 b-2 c-2 d-2
/4 Common
APPL 0
1PP/1PN/2PP
AOLED 1
Off/On
/4 Groupl
‘Parameter
‘Trip
_/5 Parameter v v
‘Line name ABCDEEG
VT ratio
/6 VT ratio v
/5 Trip V| |/6 Scheme sw v /7 OV prot. v
—*'Scheme sw ‘OV pxot.
‘Prot.element UV prot.
*7ZPS prot. _/7 UV prot. v
‘NPS prot.
/7 ZPS prot. v
/7 NPS prot. v

| |/4 "Group2 v
‘Parameter

| |/4 Group4 v
‘Parameter

/6 Prot.element ¥ /7 OV prot. v
‘OV prot.
‘UV prot.
-7PS prot. _/7 uv prot. v
‘NPS prot.
/7 ZPS prot. v
/7 NPS prot. v
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a-l b2 c-2

L/3 Copy A to B V¥
A —
B —
/2 Binary I/P V¥ /3 BI1 v /4 Timers ) 4
‘BT1 ‘Timers
‘BI2 ‘Functions
BI3 /4 Fun€tions v
‘BI4
‘BI5
‘BI6 /3 BIS8 v
BI7 [ *Timers
‘BIS8 ‘Functions
‘Alarml Text
‘Alarm?2 Text sfe st st st st s sk sk sk sk sk sk skt sk ok
‘Alarm3 Text B ABCDEF'G
‘Alarm4 Text Alarm¥ Text
Refer to Section
4.2.6.8.
/2 Binary O/P V¥ /3 BO1 v /4 Logic/Reset V¥
- |-BO1 T'Logic/Reset
i . 'EmmcBions
BO7 /4 Functions v
Refer to Section _/3 BO7 v
4.2.6.9. :Logic/Reset
‘Functions
| |/2 LED v
‘LED
R Refer to Section
Virtwal SLED 4.2 6.10.
/S ALED v| |/4 LED1 V¥| |/5 Logic/Reset V¥
‘LED1 I |'Logic/Reset
l . |'Functions .
/5 Functions v
*LED3 ;
. |/4 LED3 v
‘Logic/Reset
‘Functions

a-1 c-3
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a-1 c-3

/3 Virtual LED V¥ /4 IND1 v /5 Reset
*IND1 ‘Reset
*IND2 -Functi ,
unetions /5 Functions v
/4 IND2 \ 4 ¢
‘Reset %
‘Functions -~\~
/1 Test v b
‘Switch
‘Binary O/P Refer to Section 4.2.7. Q

/2 Switch v
A.M.F. 1 \
Off/On
VBLK 1 (b
Off/Norm
TECTST 1
Off/On \
/2 Binary O/P v te?
] > ENTER=Y CANCEL=N

BO1 0
Disable/Enabl
FATL

Disable/
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LCD AND BUTTON OPERATION INSTRUCTION

MANUAL
MODE
J— ; — 1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
- = ITEMS
I NORMAL .
(DISPLAY OFF) " 2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN
L= _I.
R : = =P 1=RECORD
I PRESS ANY =_ = = =
TN | BT FoR i--»" MENU _"-1: i— - » 1=FAULT RECORD
VIEW : "VIEW" AND | (DISPLAY ON) ” | |
~— )1 'RESET === =1 - - $2=EVENT RECORD
___________ 1 1 1
1 = = | - $3=DISTURBANGEIRECORD
METERING 1 | !
(DISPLAY ON ) ! - - $4=COUNTER
1
|
i~ =P 2=sTATUS
1 1
VW ResE ! - - - 1AMETERING
1 1
! L - $2=BINARY INPUT&OUPUT
— — — _ 1 1
METERING 5 AUTO- ! /= $B=RELAY ELELMENT
( DISPLAY ON) MODE 1 E E— $ 4=TIME SYNC SOURCE
1 1
! [
1
)
1
1

- p1=RELAY VERSION

:F TRIP OUTPUT i =9 5=CLOCK ADJUSTMENT
1 ISSUED ! |
VIEW RESET - [
TRIP - P “3=SETTING
| (LED ON) (VIIEW)

#2=DESCRIPTION
#3=COMMUNICATION

" LATEST FAULT S AUTO-

1
1
| -
| 1
h |
' o
1
(DISPLAY ON) ! L
I 1
[====="25-~"77 1 | 1 _
RELAY ! ! r- $4=RECORD
-, G ! L - $5=STATUS
VIEW RESET | | "~ swmm — . N
ALARM ! -
(LEDON) '
[ 1
| r-
| 1
! L
| T
| |
I [
1
1

#6=PROTECTION
- 7=BINARY INPUT

_ 2= _ S - $8=BINARY OUTPUT

AUTO SUPERVISON * —"
( DISPLAY ON)

- 2, "LATEST FAULT" AND "AUTO

) - 4=SETTING
s SRRSO S (CHANGE) Same as SETTING (VIEW) menu
1
1
=

B IS STORED
-9 5=TEST

- = P 1=SWITCH

1
1
I
1
1
-

- $2=BINARY OUTPUT
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U o U i

TOSHIBA

L]

O IN SERVICE ' '
O TRIP @
O ALARM

o

o

:

1 \

QEE) Y 15.6
‘ 104

258

Front view

4 holes-¢4.5 holes-¢5.5

Elelle s sl sl

o E
© @]
o]
— & | &
Rear view 56
’\ 102

Panel cut-out

TB1,TB2,TB3: Screw terminal
(M3.5 Ring)
TB4: Screw terminal

TB4 is provided only for RS485
two ports model.

Terminal block

L 2
Case Outline
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GRD130 - 210 (1PN setting)

OUTPUT CONTAC
A|B| C| TB3- ]
GENERAL TRIP
GENERAL TRIP
GENERAWTRIP
GENERAL TRIP

TBI- 8ot A5 802

1 B5

- 238 vy

| —
7 e 'y boz b3 87
777 AB

FRAME EARTH =

BO3

(P) A9
TB2-
Al

BI1 COMMAND  t—

Bl2 COMMAND —

BI3 COMMAND ¢—

Bl4 COMMAND  ¢—

BI5 COMMAND .

Bl6 COMMAND —

BI7 COMMAND .

BI8 COMMAND ¢t—

CoM1A —TB3-A2
DC B2i ]
SUPPLY A
COoM1-B
B1.
A10
s10] CoM1-0v——A3:
B3 (%

7777 FRAME EARTH

O [T CASEEARTH COM2-A —1B4-A2
COoM2-B RS485 I/F for IEC60870-5-103
(Two ports model only)
COM2-0V: —
3

(*)This connection is connected by short bar before shipment.

bk

Typical External Connection
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GRD130 - 210 (1PP setting)

AlB|C TB3-
B4
™ GENERAL TRIP
BO1 e BO2 | GENERALTRIP
v BO3 | GENERALTRIP
GENERAL TRIP
- 7 P
43 : Vn BO2 B7
7757 A6
FRAME EARTH B6
B8
o BO3 A8
TB2-
A1 —
B COMMAND t— 51 BI1 A10
A2 = B10
- BO4
BI2 COMMAND " BI2 T
BI3 COMMAND {— A3 BI3 BY
B3 A13
— A3

Bl4 COMMAND —

BI5 COMMAND .

Bl6 COMMAND ¢t—

BI7 COMMAND —.

BI8 COMMAND .

comra _TB3A2
DC B2
SUPPLY Al NN MM NS
COoM1-B ] RS485 IIF for RSM, IEC60870-5-103
COM1-0V. A3 :
| B3 I(»
7777 FRAME EARTH
E e CASE EARTH COM2-A —1B4-A2
L B2

A1l
COoMm2-B _E
B1

Q>Q) covaov—

(*)This connection is connected by short bar before shipment.

RS485 I/F for |IEC60870-5-103
(Two ports model only)

Typical External Connection

— 137 —



TOSHIBA

6F2S8S0757

BI1

BI2

BI3

Bl4

BI5

Bl6

BI7

BI8

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

P)

GRD130 - 210 (2PP setting)

TB3-
B4
BO1 Ad
TB1- A5
1 B5
73 v -
j} : Vic BO2 N B7
xua 7777 A8
FRAME EARTH [es!
B8
=
sos 28
TB2-
BY
A1 —
51 Bl
A2 ]
B2 BI2
A3 ]
B3 BI3
Ad ]
B4 Bl4
A5 ]
b5 BI5
26 1
86 BI6
A7 B
&7 BI7
A8 ]
B8 BI8
(N)
\ovee  COMIA —TBA2
DC B2
SUPPLY
A1
= o COM1-B ————
B1:
' COM1-0V A3
1 B3
777 FRAME EARTH
E e CASE EARTH COM2-A —1B4-A2
— [B2.
B COM2-B Al
B1

GENERAL TRIP

BO3 GENERAL TRIP
BO4 GENERAURIP
BOS UV1 TRIP

RS485 I/F for RSM, IEC60870-5-103

A3

COMZ-OV—E———-“"

I/F for IEC60870-5-103
(Two ports model only)

(*)This connection is connected by short bar before shipment.

Typical External Connection
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GRD130 - 410 (3PN setting)

OUTPUT CONTACT
TB3- SIGNAL LIST (DEFAULT)
AlB|C] 131' ——\'/\—i:- BO1
?C BO1
25 VA AS Egg GENERAL TRIP
B5
4318V = BO4 | GENERALTRIP
il 3 £ v o < & BO5 | UVITRI
n 7, 26 UV1 TRIP
7 83: £ W ”
4 B8
FRAME EARTH —%
A8
BO3
®) A9
TB2- B9
A —
BI1 COMMAND t— 51 BI1 A10
| I— /—.
B2 COMMAND {— gg B2 Bosp— I BIO
BI3 COMMAND — A3 Bi3
B3
M
BI4 COMMAND {+—
” Bl4
A5 [
BI5 COMMAND ” BI5
A6
BI6 COMMAND t—
26 BI6
AT
BI7 COMMAND t—
57 BI7
BI8 COMMAND  +— A8 B8
B8
(N)
comt-A —1B3A2
B2
COM1-B Al
: 1 RS485 I/F for RSM, IEC60870-5-103
COM1-0V A3
B3 J(+)

7/% FRAME EARTH

&— CASE EARTH comz-A —TB4

-A2
B2
A1
B1 RS485 |I/F for IEC60870-5-103
A3
B3

COM2-B —E
(Two ports model only)

\® conzov—2% .
% (*)This connection is connected by short bar before shipment.

Typical External Connection
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GRD130 - 410 (3PV setting)

GENERAL TRIP
GENERAL TRIP
GENF‘AL TRIP
UV1 TRIP

RS485 I/F for RSM, IEC60870-5-103

TB3-
AlBIC TB1- B4
1. 3o A4
23 6 Vi 8o A5
3 - B5
43 Ve A7
5
//WL- ‘;‘§§: Ve 502 < Br
A6
7 vV,
83w e
7”77 B8
FRAME EARTH o
A8
BO3
A9
P
® TB2-
A1 —
Bt COMMAND t— a1 Bl
A2 ]
BI2 COMMAND $—
B2 BI2
A3 1
BI3 COMMAND ¢$—
B3 BI3
A4 ]
Bl4 COMMAND ¢—
Ba Bl4
A5 —
BI5 COMMAND t— - BI5
A6 ]
BI6 COMMAND t—
86 BI6
A7 ]
BI7 COMMAND t— - BI7
A8 ]
BIS COMMAND {—
B8 BI8
(N)
TB3-A2
= +5vdc COM1-A
DC *) DC.DC B2
SUPPLY 4, - ]
= o COM1-B ;
A10 A3
COM1-0V. A3
(+) = 1B10 B3
] 7777 FRAME EARTH
E .
$— CASE EARTH COM2-A —1B4-A2
—1 B2
B COM2-B Al
B1

A3

RS485 I/F for IEC60870-5-103
(Two ports model only)

COMZ-OV—E—---""

(*)This connection is connected by short bar before shipment.

Typical External Connection
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GRD130 - 410 (3PP setting)

OUTPUT CONTACT
. TB3-
A[B TB1- B4
1 < A4l
2318 Ve BO1 A5
s v oo BO3 | GENERALTRIP
—EB‘; : s pe BO4 | GENERALTRIP
N 7 63 & Ve < B UVITRI
7 y BO2 v UV1 TRIP
3 £ N :
777 Bé
B8
FRAME EARTH —
BO3 T
® B2
e B9
BI1 COMMAND t+— o BI1 A10
— : B10
BI2 COMMAND +— A2 BI2 BO4
B2
A3 [
BI3 COMMAND {+—
- BI3
AL
Bl4 COMMAND +—
4 Bl4
A5
BI5 COMMAND t— o BI5
A6 [
BI6 COMMAND t+—
a6 BI6
A7
BI7 COMMAND t+—
- BI7
A8 [
BI8 COMMAND +—
= BI8
comra __TBA2
DC B2
SUPPLY Al
COM1-B

RS485 I/F for RSM, IEC60870-5-103

COM1-0V-

%) 1 B3: ()
7 FRAME EARTH

#— CASE EARTH COM2-A —1B4-A2

— B2
O . Ccom2-B —ﬁ
B1

A3

B3

comz-ov—:———-"-"'

% (*)This connection is connected by short bar before shipment.

Typical External Connection

RS485 I/F for IEC60870-5-103
(Two ports model only)
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Bl1

BI2

BI3

Bl4

BI5

Bl6

BI7

BI8

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

77

7/

GRD130 - 410 (2PP setting)

(P)

TB1-

1
? Ve
? Ve
63 £ va,
83 & W

777

FRAME EARTH
TB2-
Al ]
B1 BI1
A2 S—
B2 BI2
A3 |
B3 BI3
A4 ]
B4 Bl4
A5 .
B5 BI5
A6 |
86 BI6
A7 |
B7 BI7
A8 —
Bs BI8

(N)

+5Vdc

= ov

7777 FRAME EARTH

$— CASE EARTH

BO1

|

BO2

|

BO3

BO4

OUTPUT CONTACT:
SIGNAL LIST (DEFAUL
BO1 GENERAL TRIP
BO2 GENERAL TRIP
BO3 GENERALQRIF‘
GENERAL TRIP

(*)

RS485 I/F for RSM, IEC60870-5-103

comra __TBA2
B2
A1
com1-B
B1
COM1-0V. A3
B3]
oA _TBA-A2
B2
COM2-B —ﬁ
B1

A3

COMZ-OV—E

RS485 I/F for IEC60870-5-103
(Two ports model only)

(*)This connection is connected by short bar before shipment.

Typical External

Connection
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Appendix G
Relay Setting Sheet

.
—r
1. Relay Identification Q
&

2. Line parameter
3. Contacts setting

4. Relay setting sheet
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1. Relay Identification Date:
Relay type Serial Number
Frequency AC voltage 0
DC supply voltage

Password

Active setting group

2. Line parameter

.
VT ratio PVT: RVT: (b

3. Contacts setting

TB3  Terminal A5(B5)-B4, A4
Terminal A6(B6)-A7, B7
Terminal A9(B9)-B8, A8
Terminal A11(B11)-A10, B10
Terminal A12(B12)-A13, B13
Terminal A15(B15)-A14, B14
Terminal B16-A16

L 4

>
N
N

Q
o
&

L 4
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4. Relay setting sheet

Ne Name Range Units Contents Default Setting of Relay Model User
210 | 410 Setting
1 Active 3. 1-4 —  |Active setting group 1
2 Line name Specified by user — |Line name Specified by user
3 PVT 1- 20000 —  |Phase VT ratio 100
4 RVT 1-_20000 —  [Neutral VT ratio 100
E APPL 1PP/1PN/2PP —  |Application setting (210) 1PP —
o APPL 3PN/3PV/3PP/2PP — | Application setting (410) — 3PV
7 SVCNT ALMEBLK/ALM —  |AC Input Imbalance ALM&BLK
g ADLED Off/On — | TRIP LED lighting control at alarm output Off
_9 OV | OVIEN Off/DT/IDMT/C — |OV1 Enable Off
| 10 OV2EN Off/DT/IDMT/C — |OV2Enable Off.
11 OV3EN Off/On — |OV3 Enable Off
| 12 W UV1EN Off/DT/IDMT/C —  |UVv1 Enable DT
| 13 UV2EN Off/DT/IDMT/C — |Uv2Enable Off
| 14 UV3EN Off/On —  |UV3Enable Off
15 VBLKEN Off/On — |uv Block Enable Off
ﬁ ZPS | ZPS1EN Off/DT/IDMT/C —  |zPS1 Enable DT
17] ZPS2EN Off/DT/IDMT/C —  |zPS2 Enable Off
ﬁ NPS | NPS1EN Off/DT/IDMT/C — |NPS1 Enable Off
19 NPS2EN Off/DT/IDMT/C —  |NPS2Enable Off
| 2 OV ov1 10.0 - 200.0 V  |OV1 Threshold setting. 120.0
ﬁ TOV1 0.05 - 100.00 —  |OV1 Time multiplier setting, if [OV1EN]52ser 3. 10.00
| 2 TOV1 0.00 - 300.00 s |ov1 Definite time setting, if [OVIEN]=1. 0.10
| 23 TOVIR 0.0 - 300.0 s |OV1 Definite time reset delay. 0.0
| 24 OV1DPR 10-98 % JOVv1 DO/PU ratio 95
ﬁ oV2 10.0 - 200.0 V  |OV2 Threshold setting. 140.0
ﬁ TOV2 0.05 - 100.00 —  |OV2 Time multiplier setting, if [OV2EN]=2'0R3. 10.00
ﬁ TOV2 0.00 - 300.00 s OV2 Definite time setting, if[OV2ENI=A, 0.10
ﬁ TOV2R 0.0 -300.0 s |OV2 Definite time reset delay,if [OV2EN]=2 or 3. 0.0
| 29 OV2DPR 10-98 % |Ov2 DO/PU ratio 95
| 30 OoV3 10.0 - 200.0 V  |OV3 Threshold sefting. 160.0
| 31 TOV3 0.00 - 300.00 s |ova Dgfinite time setting. 0.10
| 3 OV3DPR 10-98 % |Ov3DO/PU ratio 95
| 33 OV1-k 0.00 - 300.00 —  |IDMT Curvesettig of OV1,if [OVIEN]=3. 1.00
_34 OV1i-a 0.00-5.00 — Qditto 1.00
ﬁ OoV1-C 0.000 - 5.000 — |ditto 0.000
ﬁ OV2-k 0.00 - 300.00 — | iIDMT Cuive settig of OV2, if [OV2EN]=3. 1.00
| 37 OV2-a 0.00-5.00 £ |ditto 1.00
38 OV2-C 0.000 - 5.000 =~ [ditto 0.000
ﬂ w Uv1 5.0-130.0 V' JOvA Threshold setting. 60.0
|40 TUV1 0.05 - 100.00 — 1 Juv1 Time mutiplier setting. if [UV1EN]=2 or 3. 10.00
ﬂ TUV1 0.00 - 300.00 s '|uv1 Definite time setting. if [UV1EN]=1. 0.10
| 42 TUVIR 0.0 - 300.0 s |UV1 Definite time reset delay, if [UV1EN]=2 or 3. 0.0
ﬁ Uv2 5.0,;130.0 V  |UV2 Threshold setting. 40.0
;44 TUV2 0.05 - 100.00 —  |uv2 Time multiplier setting. if [UV2EN]=2 or 3. 10.00
| 45 TUV2 0.00.2:300.00 s |Uv2 Definite time setting, if [UV2EN]=1. 0.10
ﬁ TUV2R 0.0 - 300.0 s |UV2 Definite time reset delay, if [UV2EN]=2 or 3. 0.0
| 47] UV3 5.0.- 130.0 V' |UV3 Threshold setting. 20.0
ﬁ TUV3 0:00 -'300.00 s |uv3 Definite time setting. 0.10
|49 VBLK 5.0 20.0 V  |uv Blocking threshold 10.0
| 50 UV1-K 0.00- 300.00 — | IDMT Curve settig of U1, if [UV1EN]=3. 1.00
| 51 UV1-a 0.00 - 5.00 —  Jditto 1.00
_52 UVv1-C 0.000 - 5.000 —  |ditto 0.000
_53 UV24k 0.00 - 300.00 —  |IDMT Curve settig of UV2, if [UV2EN]=3. 1.00
| 4 UV2-a 0.00- 5.00 —  |ditto 1.00
55 UV2-C 0.000 - 5.000 —  |ditto 0.000
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Ne Narme Range Units Contents Default Setting of Relay Model User
210 | 410 Setting
5 ZPS ZPS1 1.0-160.0 V' |ZPS1 Threshold setting. 20.0
? TZPS1 0.05-100.00 - |ZPS1 Time multiplier setting, if [ZPS1EN]=2 or 3. 10.00
|53 TZPS1 0.00- 300.00 s |zPS1 Definite fime setting, if ZPSTEN=1. 0.00
E TZPSIR 0.0-300.0 S |ZPSt Definite ime reset delay. 00
60 ZPS2 1.0-160.0 V| ZPS2 Threshold setting. 40.0
? TZPS2 0.05-100.00 - |ZPS2 Time multiplier setting, if [ZPS2EN]=2 or 3. 10.00
= TZPS2 0.00- 300.00 s |22 Definite time selting, if ZPSZENI=1. 0.00
63 TZPS2R 0.0-300.0 s |2PS2 Definite ime reset delay. 00
E ZPS1-k 0.00 - 300.00 - |IDMT Curve settig of ZPS1, if [ZPS1EN]=3. 1.00
_65 ZPS1-a 0.00-5.00 — |ditto 1.00
_66 ZPS1-C 0.000 - 5.000 —  |ditto 0.000
ﬂ ZPS2-k 0.00-300.00 — | IDMT Curve settig of ZPS2, if [ZPS2EN]=3. 1.00
_68 ZPS2-a 0.00- 5.00 — |ditto 1.00
69 ZPS2-C 0.000 - 5.000 — |ditto 0,000
70 NPS NPS1 1.0-160.0 V' |NPS1 Threshold setting. 20.0
K TNPS1 0.05 - 100.00 —  |NPS1 Time mutiplier setting, if [NPS1EN]=2 or 3. 10.00
3 TNPS1 0.00 - 300.00 s JNPS1 Definite time setting, if [NPS1EN]=1. 0.00
E TNPS1R 0.0-300.0 S |NPS1 Definite time reset delay, if [NPS1EN]=2 or 3. 0.0
74 NPS2 1.0-160.0 V' |NPS2 Threshold setting. 40.0
E TNPS2 0.05-100.00 —  |NPS2 Time multiplier setting, if [NPS2EN]=2 or 3. 10.00
76 TNPS2 0.00 - 300.00 s |NPS2 Definite time setting, if {(NPS2EN}="1. 0.00
_77 TNPS2R 0.0-300.0 S |NPS2 Definite time reset delay, if [NPS2EN]=2 or 8. 0.0
[ 74 NPSTk 0.00 - 300.00 | IDVT Gurve setig of NPS, f [NPSTENIS, 1.00
EE NPST-a 0.00- 500 — |aito 1.00
_80 NPS1-C 0.000 - 5.000 — |ditto 0.000
ﬁ NPS2-k 0.00 - 300.00 - |IDMT Curve settig of NPS2, if [NPS2EN]=3. 1.00
ﬁ NPS2-a 0.00-5.00 —  |ditto 1.00
83 NPS2-C 0.000 - 5.000 —  |ditto 0.000
Setting of Binary‘lnput
84  Alami Text Specified by user —  |Alam1 Text ALARM1
894 Aam2 Text Specified by user —  |Alarm2 Text ALARM 2
89 Alam3 Text Specified by user —  |Aarm3Text ALARM3
871 Aam¥ Text Specified by user —  |Alam¥ Text ALARM4
89 BI1PUD 0.00 - 300.00 s |Binany,Inpdt1 Pick-up delay 0.00
BI1DOD 0.00 - 300.00 s “|Binary Input,1 Drop-off delay 0.00
BI2PUD 0.00 - 300.00 s  |Binamplnput 2 Pick-up delay 0.00
91 BI2DOD 0.00 - 300.00 s IBinary Input2 Drop-off delay 0.00
92 BI3PUD 0.00 - 300.00 S ABinaryIfput 3 Pick-up delay 0.00
93 BI3DOD 0.00 - 300.00 s | |Binary Input 3 Drop-off delay 0.00
A BI4PUD 0.00 - 300.00 s | Binary Input 4 Pick-up delay 0.00
95 Bl4DOD 0.00 - 300.00 s/ | Binary Input 4 Drop-off delay 0.00
99 BISPUD 0.00 - 300.00 S |Binary Input 5 Pick-up delay 0.00
97 BI5DOD 0.00 - 30000 s |Binary Input 5 Drop-off delay 0.00
99 BI6PUD 0.00-300.00 s |Binary Input 6 Pick-up delay 0.00
99 BI6DOD 0.00,-,300.00. s |Binary Input 6 Drop-off delay 0.00
1008 BI7PUD 0,00 - 300.00 s |Binary Input 7 Pick-up delay 0.00
101 BI7DOD 0.00,- 300.00 s |Binary Input 7 Drop-off delay 0.00
102 BISPUD 0:00-300.00 s |Binary Input 8 Pick-up delay 0.00
103 BI8DOD 0.00-300.00 s |Binary Input 8 Drop-off delay 0.00
Repeat Following Switches from Binary Input 2 to Binary Input 8.
104 BI1SNS Norm/Inv —  |Binary Input 1 Sense Norm
105 BI1SGS Off/1/2/3/4 —  |Binary Input 1 Settings Group Select Off
106 OVABLK Off/On — |OV1Block Off
107 OV2BLK Off/On — |OV2Block Off
108 OV3BLK Off/On — |OVv3Block Off
109 UVIBLK Off/On — |uv1Block Off
110 UV2BRK Off/On — |uv2Block Off
111 UV3BLK Off/On — |uv3Block Off
112 ZP1BLK Off/On —  |zPS1Block Off
113 ZP2BLK Off/On —  |zPs2Block Off
114} NP1BLK Off/On —  |NPS1 Block Off
115 NP2BLK Off/On —  |NPS2Block Off
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Ne Name Range Units Contents Default Setting of Relay Model User
210 | 410 Seting |
119 TCFALM Off/On —  |Trip Circuit Fail Alarm Off
117) CBOPN Off/On — | Circuit Breaker Open Off
118 CBCLS Off/On — | Circuit Breaker Closed Off
119 EXT3PH Off/On —  |External Trip - 3phase Off
120 EXTAPH Off/On —  |External Trip - Aphase Off
121 EXTBPH Off/On —  |Extemal Trip - Bphase Off
122 EXTCPH Off/On — _|Extemal Trip - Cphase Off
123 RMTRST Off/On —  |Remote Reset Off
124} SYNCLK Off/On — | Synchronize clock Off
125 STORCD Off/On — | Store Disturbance Record Off
124 Alarm1 Off/On —  |Alarm screen 1. Off
127 Alarm2 Off/On —  |Alarm screen 2. Off:
128 Alarm3 Off/On —  |Alarm screen 3. Off
129 Alarmd Off/On —  |Alarm screen 4. Off
Repeat Following Switches from LED 2 to LED 3.
130) Logic OR/AND —  |LED1 Logic Gate Type OR
131 Reset Inst/Latch —  |LED1 Reset operation Inst
132 In#1 0-200 —  |LED Functions 0
133 In#2 0- 200 —  |ditto 0
134 In#3 0- 200 —  |ditto 0
139 In #4 0 - 200 — _|ditto 0
Repeat Following Switches for IND2.
136 Reset Inst/Latch —  |IND1 Reset operation Inst
137] BIT1 0 - 200 —  |Virtual LED 0
139 BIT2 0-200 —  |ditto 0
139 BIT3 0- 200 —  |ditto 0
140 BIT4 0- 200 —  |ditto 0
141 BIT5 0 - 200 —  |ditto 0
142 BIT6 0 - 200 —  |ditto 0
143 BIT7 0 - 200 —  |ditto 0
144 BIT8 0 - 200 — |ditto 0
145 Plant name Specified by user — |Plantname Specified by user
146 Description ditto —  |Memorandum fortisef Specified by user
147] HDLC 1-32 —  |ReldyD No for RSM 1
149 IEC 0-254 —  |Relay ID Noffor IEC 2
149 IECB1 0-200 — & |EC user specified signal 1 1
150} IECB2 0-200 — |IE@G.user specified signal 2 2
151 IECB3 0-200 —a)EC usenspecified signal 3 3
152 IECB4 0 - 200 & |IECwser specified signal 4 4
153 IECGT 0-7 + [J/EC/General trip 1
154 IECAT 0-7 — JIEC Trip A phase 1
159 IECBT 0-7 — |IEC Trip B phase 1
156 IECCT 0-7 " |IEC Trip C phase 1
157] IECE1 0 - 200 — |IEC user event 1 0
159 IECE2 05200 — |IEC user event 2 0
159 IECE3 0 - 200 — |IEC user event 3 0
160) IECE4 0200 — |IEC user event 4 0
161 IECE5 0 - 200 — |IEC user event 5 0
162 IECE6 0,- 200 — |IEC user event 6 0
163} IECE7 0 - 200 — |IEC user event 7 0
164 IECE8 0200 — |IEC user event 8 0
169 IECI1 0- 255 — |IEC user INF 1 0
166 IECI2 0- 255 — |IEC user INF 2 0
167] IECI3 0- 255 — |IEC user INF 3 0
169 IECI4 0- 255 — |IEC user INF 4 0
169 IECI5 0- 255 — |IEC user INF 5 0
170 IECI6 0- 255 — |IEC user INF 6 0
171 IECI7 0- 255 — |IEC user INF 7 0
172 IECI8 0- 255 — |IEC user INF 8 0
173 Protocol HDLC/IEC — | Switch for communications HDLC
174 232C 9.6/19.2/57.6 — |ditto 9.6
175 IECBR 9.6/19.2 —  |ditto 19.2
179 IECBLK Normal/Blocked — |ditto Normal
177] IECNFV 1.212.4 —  |ditto 1.2
179 IECNFf 1.212.4 —  |ditto 1.2
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Ne Name Range Units Contents Default Setting of Relay Model User
210 | 410 Sefting |
179 IECGI1 No/Yes — |IEC event type setting 1 No
180) IECGI2 No/Yes — |IEC event type setting 2 No
181 IECGI3 No/Yes — |IEC event type setting 3 No
182 IECGI4 No/Yes — |IEC event type setting 4 No
183 IECGI5 No/Yes — |IEC event type setting 5 No
184] IECGI6 No/Yes — |IEC event type setting 6 No
185 IECGI7 No/Yes — |IEC event type setting 7 No
189 IECGI8 No/Yes — ]IEC event type setting 8 No
Setting of Event Record
187] Bl1 comm. None/Operate/Reset/Both — |BI 1 command trigger setting Both
189 BI2 comm. None/Operate/Reset/Both — |BI 2 command trigger setting Both
189 BI3 comm. None/Operate/Reset/Both — | Bl 3 command trigger setting Both
190) Bl4 comm. None/Operate/Reset/Both — |BI 4 command trigger setting Both
191 BI5 comm. None/Operate/Reset/Both — |BI 5 command trigger setting Both
192 BI6 comm. None/Operate/Reset/Both — |BI 6 command trigger setting Both
193] BI7 comm. None/Operate/Reset/Both — |BI 7 command trigger setting Both
194 BI8 comm. None/Operate/Reset/Both — | BI 8 command tri%er setting Both
Setting of Disturbance Record
195 Time 0.1-3.0 s |Disturbance record 2.0
199 oV 10.0 -200.0 Vv |OV element for disturbance 120.00
197] uv 1.0-130.0 Vv |UV element for disturbance 60.0
199 ZPS 1.0 - 160.0 V  |ZPS element for disturbance 20.0
199 NPS 1.0-160.0 V' INPS element for disturbance 20.0
200§ Trip Off / On — | Disturbance trigger On
201 Bl Off/ On — |ditto On
202] oV Off/ On — |ditto On
203 uv Off/ On — |ditto On
204] ZPS Off/ On — |ditto On
205 NPS Off/ On — |ditto On
200 SIG1 0 - 200 — | Disturbance trigger See other sheet
207) SIG2 0-200 — |ditto ditto
209 SIG3 0- 200 — |ditto ditto
209 SIG4 0- 200 — |ditto ditto
210 SIG5 0- 200 — |ditto ditto
211 SIG6 0-200 — |ditto ditto
212] SIG7 0-200 —a]ditto ditto
213 SIG8 0-200 — |ditto ditto
214 SIG9 0-200 —amjditto ditto
219 SIG10 0-200 — |ditto ditto
216 SIG11 0-200 = [|ditto ditto
217) SIG12 0- 200 — |ditto ditto
218 SIG13 0-200 —\|ditto ditto
219 SIG14 0-200 20 |ditto ditto
220 SIG15 0 - 200 — |ditto ditto
221 SIG16 0,- 200 — |ditto ditto
222 SIG17 0-200 — |ditto ditto
223 SIG18 024200 — |ditto ditto
224 SIG19 0 - 200 — |ditto ditto
225 SIG20 0.- 200 — |ditto ditto
226 SIG21 0-200 — |ditto ditto
2217 SIG22 0+ 200 — |ditto ditto
229 SIG23 0- 200 — |ditto ditto
229 SIG24 0-200 — |ditto ditto
230) SIG25 0 - 200 — |ditto ditto
231 SIG26 0-200 — |ditto ditto
232 SIG27: 0- 200 — |ditto ditto
233 SIG28 0- 200 — |ditto ditto
234] SIG29 0-200 — |ditto ditto
235 SIG30 0-200 — |ditto ditto
239 SIG31 0-200 — |ditto ditto
231 SIG32 0- 200 — |ditto ditto
238 TCSPEN Off / On/ Opt-On — | Trip Circuit Supervision Enable Off
239 CBSMEN Off / On — | Circuit Breaker State Monitoring Alarm Enable Off
240§ TCAEN Off/ On — | Trip Count Alarm Enable Off
241 TCALM 1 - 10000 — | Trip Count Alarm Threshold setting 10000
242 Display Prim. / Second. — |Metering Prim.
243 Time sync Off / Bl / RSM/ IEC — |Time Off
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Disturbance record default setting

Name Range | Unit Model 210 Model 410

NO. Signal name NO. Signal name
SIG1 0-200 =1 9 UV 60 "UVA-A
SIG2 0-200 — | 93 ZPS1 61 UV1-B
SIG3 0-200 — | 122 UV1 TRIP 62 UV1-C
SIG4 0-200 — | 143 ZPS1 TRIP 93 ZRS1
SIG5 0-200 — | 147 GEN.TRIP 123 UV1-A TRIP
SIG6 0-200 — 0 124 UVB TRIP
SIG7 0-200 — 0 125 UV1-GTRIP
SIG8 0-200 — 0 143 ZPS4,TRIP
SIG9 0-200 — 0 147 GEN.TRIP
SIG10 0-200 — 0 148 GEN.TRIP-A
SIG11 0-200 — 0 149 GEN.TRIP-B
SIG12 0-200 — 0 150 f» GEN.TRIP-C
SIG13 0-200 — 0 0
SIG14 0-200 — 0 0
SIG15 0-200 — 0 0
SIG16 0-200 — 0 0
SIG17 0-200 — 0 0
SIG18 0-200 — 0 0
SIG19 0-200 — 0 0
SIG20 0-200 — 0 0
SIG21 0-200 — 0 0
SIG22 0-200 — 0 0
SIG23 0-200 — 0 0
SIG24 0-200 — 0 0
SIG25 0-200 — 0 0
SIG26 0-200 — 0 0
SIG27 0-200 — 0 0
SIG28 02200 — 0 0
SIG29 0-200 — 0 0
SIG30 0-200 — 0 0
SIG31 0-200 — 0 0
SIG32 02200 — 0 0

User setting of Virtual LED
1 2 3 4 6 7 8

IND1
IND2

[
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Appendix H

Commissioning Test Sheet.(sample)

1. Relay identification
Preliminary check
3. Hardware check
3.1 User interface check
3.2 Binary input/binary outpubcircuit check
3.3 AC input circuityeheek
4. Function test
4.1 Overvoltage and undervoltage elements test
4.2 Negative sequence overvoltage elements test
Proteétion‘scheme test

Metering,and recording check
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1. Relay identification

Type Serial number Q
Model System frequency

Station Date 6
Circuit Engineer

Protection scheme Witness ¢

Active settings group number

2. Preliminary check 0@

Ratings

Wiring

Calendar and clock @
3. Hardware check \

[ 1]
DC power supply [ ]
[ 1]
[ 1]

3.1 User interface check

Binary input circuit
Binary output circuit
3.3 AC input circuit check O@
L 4 \

O
Q>®

3.2 Binary input/binary output c% b

1
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4. Function test

4.1 Overvoltage and undervoltage elements test O

(1) Operating value test 0
Element Voltage setting | Measured voltage

ov1
ov2
0ov3
uv1
uv2

9
0
<
7S

ZPS1
ZPS2

(2) Operating time test (IDMT)

Element | Multiplier setting Measured time

ov1

xmltage setting
ov2 x Voltage setting

x Voltage setting
x Voltage setting

uv1 x Voltage setting

x Voltage setting

! ) x Voltage setting

uv2 x Voltage setting

x Voltage setting

x Voltage setting

@ x Voltage setting
x Voltage setting

x Voltage setting

\ ZPS2 x Voltage setting
x Voltage setting
x Voltage setting

L 4
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4.2 Negative overvoltage elements test

(1) Operating value test O
Element | Voltage setting | Measured voltage < )

NPS1
NPS2 4

(2) Operating time test (IDMT)

Element Multiplier setting Changed voltage Me e
NPS1 x Voltage setting

x Voltage setting

x Voltage setti

NPS2 x Voltage se

x Voltagé's
x e
5. Protection scheme test ] \
6. Metering and recording check QK

N
>
$

L 4

Q
o
&

L 4
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RETURN / REPAIR FORM

Please fill in this form and return it to TOSHIBA CORPORATION with the GRD130

repaired. Q
TOSHIBA CORPORATION Fuchu Operations — Industrial and Power Systems & Se
1, Toshiba-cho, Fuchu-shi, Tokyo, Japan

4
For: Power Systems Protection & Control Department

Quality Assurance Section

Type: GRD130  Model: @
) 0

(Example: Type: GRD130 Model: 210A

Product No.:
Serial No.:
Date:

1. Reason for returning the relay K\
O mal-function @

does not operate

increased error

investigation \Z

O 000

others

L 4

2. Fault ds) event records or disturbance records stored in the relay and relay settings are
x nformation to investigate the incident.
Plgase provide relevant information regarding the incident on floppy disk, or fill in the
ached fault record sheet and relay setting sheet.
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Fault Record

Date/Month/Year Time / O
/ : : .

(Example: 04/ Jul./ 2002 15:09:58.442) 0
Faulty phase:

Prefault values
Van:

S
® 6 o
I <<<<<< << <<

<
Y
I<<<<<< << <<
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3. What was the message on the LCD display at the time of the incident?

4. Describe the details of the incident: @

5. Date incident occurred \
Day/Month/Year: @/ / /
7S xample: 10/Dec/2002)

6. Give any cor&&out the GRD130, including the documents:

O
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Customer &

Name: e
Company Name:
Address:

Telephone No.:

Facsimile No.:

Signature:
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TECHNICAL DATA
Ratings N
AC voltage V,;: 110V
Frequency: 50Hz or 60Hz

DC auxiliary supply:

Superimposed AC ripple on DC supply:
DC supply interruption:
Binary input circuit DC voltage:

110/125Vdc (Operative range: 88 - 150Vdc)
220/250Vdc (Operative range: 176 - 300Vdc)
48/54/60Vdc (Operative range: 38.4 - 72Vdc)
maximum 12%

maximum 50ms at 110V

110/125Vdc (Operative range: 88 - 150Vdc)
220/250Vdc (Operative range: 176 - 300¥dc)
48/54/60Vdc (Operative range: 38.4 - 72Vdc)

Overload Ratings

AC voltage inputs:

| 2 times rated voltage continuous

Burden

AC phase voltage inputs:
DC power supply:
Binary input circuit:

< 0.1VA (at rated voltage)
< 10W (quiescent), <{A5W (imaximum)
< 0.5W per input at I'NOWMdc

Overvoltage Protection

a\Y

1%, 2™, 3™ Overvoltage thresholds:

Delay type (1%, 2™ threshold):

IDMTL Time Multiplier Setting TMS:
DTL delay:

DO/PU ratio

Reset Delay (1%, 2™ threshold and IDMTL):

OFF, 10.0 — 200,0¥%in OV steps

DTL, IDMTL

0.05 - 100.005n 0.01"steps

Inst, 0.014#300.00s in 0.01s steps

10 -.98% i1 '1% Steps

Instantaneous, 0.1 — 300.0s in 0.1s steps

Undervoltage Protection

ALY 4

1%, 2™, 3™ Undervoltage thresholds:

Delay type (1%, 2" threshold):

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Delay (1%, 2™ threshold and TDM Ti);

OFEF, 50 — 130.0V in 0.1V steps
DILCYIDMTL

0,05 - 100.00 in 0.01 steps

Tnst, 0.01 - 300.00s in 0.01s steps
Instantaneous, 0.1 — 300.0s in 0.1s steps

Zero Sequence Overvoltage (ZP‘_PNtio

=

1%, 2™ ZPS Overvoltage thresholds:
Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Delay (IDMILL):

OFF, 1.0 — 160.0V in 0.1V steps

DTL, IDMTL

0.05 - 100.00 in 0.01 steps

Inst, 0.01 - 300.00s in 0.01s steps
Instantaneous, 0.1 — 300.0s in 0.1s steps

Negative SeMchtage (NPS) Protection

1%, 2" NPSOveryoltage thresholds:
Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

ReseyDelay (IDMTL):

OFF, 1.0 — 160.0V in 0.1V steps

DTL, IDMTL

0.05 - 100.00 in 0.01 steps

Inst, 0.01 - 300.00s in 0.01s steps
Instantaneous, 0.1 — 300.0s in 0.1s steps
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Accuracy

K

IDMTL Overvoltage Pick-up:
All Other Overvoltage Pick-ups:
Overvoltage PU/DO ratio:
IDMTL Undervoltage Pick-up:
All Other Undervoltage Pick-ups:
Undervoltage PU/DO ratio:
Inverse Time Delays:

Definite Time Delays:

105% of setting + 5%

100% of setting + 5%

>95% (settable for phase overvoltage)
95% of setting + 5%

100% of setting + 5%

<105%

+ 5% or 30ms

+ 1% or 10ms

Front Communication port - local PC (RS232)

N 7

Transmission rate:

Connection: Point to point

Cable type: Multi-core (straight)

Cable length: 15m (max.)

Connector: RS232C 9-way D-type female

Rear Communication port - remote PC (RS485) I\
Connection: Multidrop (max. 32 relays)

Cable type: Twisted pair

Cable length: 1200m (max.)

Connector: Screw terminals

Isolation: 1kVac for 1 min.

64kpbs for RSMisystein
9.6, 19.2kbps'for IE€60870-5-103

Rear Communication port - remote PC (Fibre Optic @870-5-103: option)

Connection:
Cable type:

Cable length:
Connector:
Transmission rate:

Multidrop @max¥32 relays)
507125 or 6245/125um fibre
1000Mm (max.)

ST

9.6,%9.2kbps for IEC60870-5-103

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

Binary Outputs X\

Number 8

Ratings: Make and carry: 4A continuously
Make and carry: 10A, 220Vdc for 0.5s (L/R>5ms)
Break: 0.1A, 220Vdc (L/R=40ms)

Durability: Make and carry: 10000 operations
Break: 100000 operations

Mechanicaw

Weight 4.5kg

Case color Munsell No. 10YR&8/0.5

Installation Flush mounting

— 163 —



TOSHIBA

6F2S8S0757

ENVIRONMENTAL PERFORMANCE

Test

Standards

Details

Atmospheric Environment

]

Temperature IEC60068-2-1/2 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: 1P20)

Mechanical Environment ‘ b
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

L @l

Dielectric Withstand IEC60255-5 2kVrms for 1 misfiute,between all terminals and earth.
2kVrms fox, 1 minute between independent circuits.
1kVrms for,lMminutesacross normally open contacts.

High Voltage Impulse IEC60255-5 Threegpositive,andrthree negative impulses of SkV(peak),

1.2/501183,0.5%between all terminals and between all
terminals angd,earth.

Electromagnetic Environment

K

High Frequency
Disturbance / Damped
Oscillatory Wave

IEC60255-22-1 Class 3,
IEC61000-4-12 /
EN61000-4-12

IMHZ2.5kV applied to all ports in common mode.
1MHz, 1.0kV applied to all ports in differential mode.

Electrostatic Discharge

[EC60255-22-2 Class. 3,
IEC61000-4-2 /
EN61000-4-2

6kV contact discharge, 8kV air discharge.

Radiated RF
Electromagnetic
Disturbance

IEC60255-22-3 €lass)3,
IEC61000-4-3 /
EN61000-43

Field strength 10V/m for frequency sweeps of 80MHz to
1GHz and 1.7GHz to 2.2GHz. Additional spot tests at 80,
160, 450, 900 and 1890MHz.

Fast Transient
Disturbance

IEC60255-22-4,
IEC61000-4:4 /
EN61000-4-4

4kV, 2.5kHz, 5/50ns applied to all inputs.

Surge Immunity

IEC60255-22-5,
IEC61000-4-5 /
EN61000-4-5

1.2/50ps surge in common/differential modes:
HV ports: 2kV/1kV (peak)

PSU and I/O ports: 2kV/1kV (peak)

RS485 port: 1kV (peak)

Conducted RF
Electromagnetié
Disturbance

1IEC60255-22-6 Class 3,
TEC61000-4-6 /
EN61000-4-6

10Vrms applied over frequency range 150kHz to 100MHz.
Additional spot tests at 27 and 68MHz.

Power Frequeney

IEC60255-22-7,

300V 50Hz for 10s applied to ports in common mode.

Disturbance IEC61000-4-16 / 150V 50Hz for 10s applied to ports in differential mode.
EN61000-4-16 Not applicable to AC inputs.

Conducted andyRadiated | IEC60255-25, Conducted emissions:

Emissions EN55022 Class A, 0.15 to 0.50MHz: <79dB (peak) or <66dB (mean)
IEC61000-6-4 / 0.50 to 30MHz: <73dB (peak) or <60dB (mean)
EN61000-6-4 Radiated emissions (at 30m):

30 to 230MHz: <30dB
230 to 1000MHz: <37dB
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89/336/EEC Compliance with the European Commission
c € Electromagnetic Compatibility Directive is demonstrz
according to EN 61000-6-2 and EN 61000-6-4.
73/23/EEC Compliance with the European Commission Lo
Directive is demonstrated according to EN 50178 a
60255-5.

— 165 —



TOSHIBA




TOSHIBA GF250757

Appendix K ’
N

Symbols Used in Scheme L8gic




TOSHIBA 6F250757

Symbols used in the scheme logic and their meanings are as follows:

Signal names O
Marked with [ ] : Measuring element output signal 0

Marked with(_ ): Binary signal input from or output to the external equipment

Marked with [ ] : Scheme switch
Marked with " " : Scheme switch position ¢
Unmarked . Internal scheme logic signal \

AND gates

L)

A B Output

A 1 1 &E 1> 1
B—— & |——oOutput Otheé 0
C
A C Output
B—— & [—Output 1 0 1
C — Other cases 0
A EE—
B Outout A B C Output

& utpu 1 0 0 1
C — Other cases 0

OR gates &

A— & A B C | Output
B—— =1 Output 0 0 0 0
c —| Other cases 1

A A B C Output
B >1 —— Output 0 0 1 0
Other cases 1
A B C Output
B——o >1 +— Output 0 1 1 0
¢ C — Other cases 1
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A Output O
1 0

Timer S
Delayed pick-up timer wit etting

o o XXX: Settime \
0 " Delayed drop-off't fixed setting
T e XXX:  Set time

XXX .‘:::;
t 0 Delaye% imer with variable setting
e

X

Signal inversion

tting range

XXX -YYY

0 t & ed drop-off timer with variable setting
— —_— =
K - YYY:Setting range
A

XXX - YYY (D
One-shot timer
N
A —_I_[_ — Outpl\ N7

-
\Z
XYYy @ Output _| [ 1
<~
. Q XXX - YYY:Setting range

S R Output
0 0 No change
Output 1 0 1
R 0 1 0
@ 1 1 0
Sc N
A ~_ Output A Switch Output
ON 1 ON 1
Other cases 0
4
Switch Qutput
+ Output ON 1
ON OFF 0

— 169 —



TOSHIBA




TOSHIBA  teaso7s7

OO
Appendix L .
IEC60870-5-103: Interoper gy
&,
>
&8
>
N
N Q(b
’6.\
O
&




TOSHIBA 6F2S0757

IEC60870-5-103: Interoperability
1. Physical Layer
1.1 Electrical 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
2. Application Layer
COMMON ADDRESS of ASDU
One COMMON ADDRESS OF ASDU (identical withfstationvaddress)

3.1EC60870-5-103 Interface
3.1 Spontaneous events

The events created by the relay will be sent ugingyFunction type (FUN) / Information numbers
(INF) to the IEC60870-5-103 master station. 8Wide-use events are provided.

3.2 General interrogation

The GI request can be used to read the'status of the relay, the Function types and Information
numbers that will be returned dusingthe GI cycle are shown in the table below.

3.3 Cyclic measurements

The relay will produce measured values using Type ID=3 and 9 on a cyclical basis, this can be
read from the relay usingfa Class 2 poll. The rate at which the relay produces new measured
values is 2 seconds.

It should be notedithat'the measurands transmitted by the relay are sent as a proportion of either
1.2 or 2.4 timesgthe Tated value of the analog value. Either 1.2 or 2.4 can be selected by the
“IECNF*” setting.

3.4 Commands

A ligt of the supported commands is contained in the table below. The relay will respond to
other gommands with an ASDU 1, with a cause of transmission (COT) of negative
acknowledgement of a command.

3.5 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’.
This means that CAUSE OF TRANSMISSION = 7 ‘test mode’ is used for messages normally
transmitted with COT=1 (spontanecous) or COT=2 (cyclic).

For details, refer to the standard IEC60870-5-103.
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3.6 Blocking of monitor direction

If the blocking of the monitor direction is activated in the protection equipment, all indicati
and measurands are no longer transmitted. 6

For details, refer to the standard IEC60870-5-103. 0

4, List of Information
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List of Information

INF Description Contents Gl T‘l’ge cor | Ful
Standard Information numbers in monitor direction |
System Function

0 |End of General Interrogation Transmission completion of Glitems. -- 8 10 255

0 |Time Synchronization Time Synchronization ACK. - 6 8 255

2 |Reset FCB Reset FCB(toggle bit) ACK - 5 3 215

3 |ResetCU Reset CUACK - 5 4 215

4  |Start/Restart Relay start/restart - 5 5 215

5 |Power On Relay pow er on. Not supported

Status Indications !
16 |Auto-recioser active :fnj;fs;):;?:i?rzzé?i:;e auto-recloser, this item s set active, if Not supported
17 |Teleprotection active Zg;?:?iggt?:gﬁ Ot?:?:(i;zunicaﬁon is available, this itemis set.to Not supported
18 |Protection active !f the.protection is available, this itemis set to active. If notf set'to al 1 1,7,9,12, 215
inactive. 20, 21
19 |LEDreset Reset of latched LEDs -- 1 T 72’01 12‘112’ 215
20 |Monitor direction blocked Block the 103 .transmission from a relay to ¢ontrol system. JECBLK: al 1 9,11 215
"Blocked" setting.
21 |Test mode ;I'Erg;;_nrmsgan :;tt?nsg“_mde situation froma relay‘to contsol system. al 1 9,11 215
22 |Local parameter Setting z\;:etzrnofssye:tt:richange has done atthe local, the eventis sent to Not supported
23 |Characteristic1 Setting group 1 active Gl 1 1.7,9,11, 215
12, 20, 21

24 |Characteristic2 Setting group 2 active Gl 1 17,9, 11, 215
12, 20, 21

25 |Characteristic3 Setting group 3 active Gl 1 17,911, 215
12, 20, 21

26 |Characteristic4 Setting groupy4 active Gl 1 17,911, 215
12, 20, 21

27 |Auxiliary input1 User specified sighal1 (Signal specified by IECB1: ON) (*1) Gl 1 1,7,9 215

28 |Auxiliary input2 User spegified'sighal 2 (Signal specified by IECB2: ON) (*1) Gl 1 1,7,9 215

29 |Auxiliary input3 User specified sighal 3 (Signal specified by IECB3: ON) (*1) Gl 1 1,7,9 215

30 [|Auxiliary input4 User specified signal 4 (Signal specified by IECB4: ON) (*1) Gl 1 1,7,9 215
Supervision Indications

32 |Measurand supervision | Zero'sequence current supervision Not supported

33 |Measurand supervision V. Zero sequence voltage supervision Gl 1 1,7,9 215

35 |Phase sequence supegyision Negative sequence voltage supevision Gl 1 1,7,9 215

36 | Trip circuit supervision Output circuit supervision Not supported

37 |I>>backup operation: Not supported

38 |VTfusegfailure VT failure Not supported

39 |Teleptotection,disturbed CF(Communication system Fail) supervision Not supported

46 | Group w akning Only alarming Gl 1 1,7,9 215

47 |Groupfalarm Trip blocking and alarming Gl 1 1,7,9 215
Earth Fault Indications

48 |Earth Fault L1 A phase earth fault Not supported

49 |Earth Fault L2 B phase earth fault Not supported

50 |Earth Fault L3 C phase earth fault Not supported

51 |Earth Fault Fwd Earth fault forw ard Not supported

52" |Earth Fault Rev Earth fault reverse Not supported
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INF Description Contents Gl T{ge coT |FUN
Fault Indications
64 |[Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up Gl 2 1,7,9 215
65 |[Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up Gl 2 1,7,9 215
66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up Gl 2 1,7,9 215
67 |Start/pick-up N Earth fault element pick-up Gl 2 1,7,9 215
68 [General trip BO status specified by IECGT: ON (*1) -- 2 1,7 215
69 |[Trip L1 BO status specified by IECAT: ON (*1) - 2 1,7 215
70 |Trip L2 BO status specified by IECBT: ON (*1) -- 2 1,4 215
71 |Trip L3 BO status specified by IECCT: ON (*1) - 2 1,7 215
72 |Trip >>(back-up) Back up trip Not supported
73 |Fault location X In ohms Fault location (prim. [ohm] / second. [ohm] / km selectable by IECFL) Not supported
74 |Fault forw ard/line Forw ard fault Not supported
75 |Fault reverse/Busbar Reverse fault Not supported
76 |Teleprotection Signal transmitted| 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 |Zoned Zone 4 trip Not supported
82 |Zone5 Zone 5 trip Not supported
83 |Zoneb Zone 6 trip Not supported
84 |General Start/Pick-up Any elements pick-up al | 2 | 1,7,9 | 215
85 |Breaker Failure CBF trip or CBF retrip Not supported
86 |Trip measuring systemL1 Not supported
87 |Trip measuring systemL2 Not supported
88 |Trip measuring systemL3 Not supported
89 [Trip measuring systemE Not supported
90 |[Trip > Inverse time OC trip Not supported
91 |Trip > Definite time @C trip Not supported
92 |Trip IN> Inverseitime earth fault OC trip Not supported
93 | Trip IN>> Definitg,time earth fault OC trip Not supported
Autoreclose indications
128 |[CB'ON by Autoreclose CB.close command output Not supported
129 iﬁtgl:'dl;);:ng-nme Not supported
130 [Autoreclose Blogked Autoreclose block Not supported

Note (*1):; Nofavailable if the setting is "0".
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- Type
INF Description Contents Gl )|I|§ COT | FUN
IECI1 |User specified 1 Signal specified by IECE1: ON (*1) IECG1 2 1,7 215
p! fel p! y : (yes/no) )
. . . . N I[ECG2
IECI2 |User specified 2 Signal specified by IECE2: ON (*1) 2 1,7 215
(yes/no)
- . - N IECG3
IECI3 |User specified 3 Signal specified by IECE3: ON (*1) 2 1,7 215
(yes/no)
. . . N IECG4
IECK |User specified 4 Signal specified by IECE4: ON (*1) 2 1,7 215
(yes/no)
IECI5 |User specified 5 Signal specified by IECE5: ON (*1) IECGS 2 1,7 215
s 9 B v ’ (yes/na) ’
IECI6 |User specified 6 Signal specified by IECES: ON (*1) IBCC6 "% 1.7 | 215
p! 9 p! y : (yes/no) )
IECI7 |User specified 7 Signal specified by IECE7: ON (*1) = 2 1,7 215
s 9 P i ’ (yes/no) ’
- . - N [ECE8
IECI8 |User specified 8 Signal specified by IECES: ON (*1) 2 1,7 215
(yes/no);
Measurands(*2)
144 |Measurand | <meaurand > Not supported
145 |Measurand LV Vab measurand <measurand > - 3.2 2,7 215
146 |Measurand LV,P,Q Vab measurand <measurand > - 3.3 2,7 215
147 |Measurand INVEN Vo measurand <measurand > - 34 2,7 215
148 g/kéafsurand 11,23, VL1.2.3, Va, Vb, V¢, f measurand <measurand II> - 9 2,7 215
Generic Function
240 [Read Headings Not supported
241 Read attributes of all entries of Not supported
a group
243 [Read directory of entry Not supported
244 |Real attribute of entry Not 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
Note (*2): depends on relay modelfas follews:
Type ID=3.14y, | TYRe,ID£3 2 Type ID=3.3 Type ID=3.4
Model and [APPL] (INF=144) (INF=145) (INF=146) (INF=147)
setting IL2 L2 VL1-VL2 IL2 VL1-VL2 | 3-phase P | 3-phase Q IN VEN
Model 210, [APPL]=1PP 0 0 Vph-ph 0 Vph-ph — — 0 Ve
Model 210, [APPL]=1PN 0 0 0 0 0 — — 0 Ve
Model 210, [APPL]=2PP 0 0 Vab 0 Vab — — 0 0
Model 410, [APPL]=3PN 0 0 Vab 0 Vab — — 0 3x\0
Model 410, [APPL]=3PV 0 0 Vab 0 Vab — — 0 Ve
Model 410, [APPL{=3PP 0 0 Vab 0 Vab — — 0 Ve
Model 410, [APRL]=2PPR. 0 0 Vab 0 Vab — — 0 Ve
S 4 Y Type ID=9
Model and [ARPL] (INF=148)
setting IL1 IL2 IL3 VL1 VL2 VL3 3-phase P | 3-phase Q f
Model 210, [APPL]=1PP 0 0 0 0 0 0 0 0 f
Model 210, [APPL]=1PN 0 0 0 Vph-n 0 0 0 0 f
Model 210, [APPL]=2PP 0 0 0 0 0 0 0 0 f
Model 410, [APPL]=3PN 0 0 0 Van Vbn Ven 0 0 f
Model 410, [APPL]=3PV 0 0 0 Van Vbn Ven 0 0 f
Model410, [APPL]=3PP 0 0 0 0 0 0 0 0 f
Model 410, [APPL]=2PP 0 0 0 0 0 0 0 0 f

Above values are normalized by IECNFx.
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INF Description Contents COM T‘(ge COT |FUN
Selection of standard information numbers in control direction
System functions
0 |Initiation of general interrogation -- 7 9 255
0 |Time synchronization -- 6 8 255
General commands
16 |Auto-recloser on/off Not supported
17 |Teleprotection on/off Not supported
18 |Protection on/off (*3) ON/OFF | 20 20 215
19 [LEDreset Reset indication of latched LEDs. ON 20 20 215
23 |Activate characteristic 1 Setting Group 1 ON 20 20 215
24 |Activate characteristic 2 Setting Group 2 ON 20 20 215
25 |Activate characteristic 3 Setting Group 3 ON 20 20 215
26 |Activate characteristic 4 Setting Group 4 ON 20 20 215

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 entry Not supported

244 Read values or attributes of a Not supported
single entry

245 General Interrogation of generic Not supported
data

248 |Write entry Not supported

249 |Write entry with confirmation Not supported

250 |Write entry with execution Not supported

251 |Write entry abort Not supported

Note (*3): While the relay receives the,"Protection off" command, " IN SERVICE LED" is off.

Description Contents GRD130 Comment
supported
Basic application functions
Test mode Yes
Blocking of monitor directioft Yes
Disturbance data No
Generic services No
Private data Yes

Miscellaneous

Max. MVAL = rated

Measyrars value times

Cutrent L4 la No

Cutrent L2 Ib No

Currentk3 [ No

Voltage L1-E Va 1,20r2,4 IECNFV setting
Voltage L2-E Vb 1,20r2,4 IECNFV setting
Voltage L3-E Ve 1,20r2,4 IECNFYV setting
Active power P P No

Reactive power Q Q No

Frequency f f 1,20r2,4 IECNFf setting
Voltage L1 - L2 Vab 1,20r2,4 IECNFV setting
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[Legend]

GI: General Interrogation
Type ID: Type Identification (refer to [IEC60870-5-103 section 7.2.1)

O 0NN B W —

10:

11
20

23:
26:
27:
28:
29:
30:

31

: time-tagged message O
: time-tagged message with relative time
: measurands [

: time-tagged measurands with relative time L 4
: identification

: time synchronization %
: general interrogation termination \
: measurands II

generic data

generic identification

: general command 0
list of recorded disturbances

ready for transmission for disturbance dat

ready for transmission of a channel

ready for transmission of tags @

transmission of tags

transmission of disturbance S
: end of transmission

COT: Cause of Transmission (refer to IE -103 section 7.2.3)

: spontaneous
: cyclic

: reset frame count bi

: reset communi

: general interrogation

2

3

4

5: start / restart
6: power on \
7: test mode

R 1

9

1

1

1

2

: tefminagion of general interrogation
. lo ration
te operation

& ¢ acknowledgement of command
1: ive acknowledgement of command

%2)

\ 0
43
44

L 4

nsmission 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
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Ordering

-Model 410: Four pole

Frequency:

Dual RS485

LED label:

Standard
Option: User configurable LED label
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Version-up Records

Version Date Revised Section Contents
No.
0.0 May 13, 2003 - First issue
0.1 Jun. 11, 2003 6.7.3 Added the description in CAUTION.
Appendix F Modified the TB number of RS485 I/F.
1.1 Dec. 11, 2003 RS485 two-port type is added.
213,223 Modified the setting range of timers.
23,24 Modified the setting range of timers.
3.1.1 Modified Figure 3.1.2.
322 Modified Table 3.2.2.
342 Modified the description.
41,412 Modified the description and Figure 4.1.1,
422 Modified the description.
4264 Modified the description and changedthe LGD sample screens for
communication.
4265 Added the “Setting the event regording?.
4269 42610 Added the CAUTION for releasing/thelatch state when changing settings.
4271 Modified the description andychanged the LCD sample screen of Switch.
Appendices Modified the AppendiX*AnD, ENF, G, J and L.
1.2 Apr. 8, 2004 3.3.5 Modified Table 3.3x.
Appendix F Modified the Appendixi.
Appendix M Added the Appendix M.
1.3 Aug. 19, 2004 3.2.2 Modified thedeseription.
Appendix L Modifiedythe’Appendix L.
2.3 Dec. 22, 2005 21 Modified the description.
211 Modified the description and Figure 2.1.2, and added Table 2.1.1.
21.2 Modified the description and Figure 2.1.3.
2.1.3 Madifiedhthe setting range table.
2.2 Modified the description.
2.2.1 Medified the description and Figure 2.2.2, and added Table 2.2.1.
222 Modified the description and Figure 2.2.3.
2.2.3 Modified the setting range table.
2.3 Modified the description, Figure 2.3.4 and the setting range table, and
added Table 2.3.1.
24 Modified the description, Figure 2.4.2 and the setting range table, and
added Table 2.4.1.
2.9 Modified the description, Figure 2.5.1 and the setting range table.
3.1.1 Modified the description in “HMI module”.
3.2.3 Modified the description and Figure 3.2.3.
426.7 Modified the description and LCD sample screens.
6.5.1 Modified LCD sample screens.
Appendices Modified Appendix A, D, G and J.
2.4 Apr. 13, 2007 42,44 Modified the description.
Appendices Modified Appendix D.
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